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About this document

The TOPS Internet Protocol (TOPS-1P) User’s Guide accompanies the
TOPS-IP product. The guide describes how TOPS-1P functionalities work
together to deliver services. It provides the user with an overview of the
TOPS-IP product, a detailed description of the software, and supplementary
information on engineering, datafill, and maintenance activities.

Thisguideisintended for users who are familiar with DM S Traffic Operator
Position System (TOPS) processing, Operator Centralization (OC),
Intelligent Workstation System (IWS), and basic concepts of IP
internetworking.

Sections and chapters in this book
Following isasummary of each section and its chapters.

Part 1: Introduction
This section introduces the components of the TOPS-IP network.

Chapter 1: TOPS-IP overview

This chapter provides an overview of the TOPS-IP network architecture and
an introduction to key TOPS-IP components.

Part 2: Functional description
This section describes the | P infrastructure for data and voice
communication, and discusses the TOPS-IP applications that use this
infrastructure.
Chapter 2: TOPS-IP data and voice communication
This chapter discusses the |P data and voice communication required for
applicationsin the TOPS-IP network.
Chapter 3: TOPS OC-IP application
This chapter provides details on the functionality of TOPS OC-IP.

Chapter 4: TOPS IP position application

This chapter provides details on the functionality of the TOPS IP position
application.
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Part 3:

Part 4:

Part 5:

Part 6:

Part 7:

Chapter 5: TOPS QMS MIS-IP application

This chapter provides details on the I P functionality of TOPS Queue
Management System Management Information System (QMS MIS-IP).

Interactions

Thissection providesinformation on interactions, enhancements, limitations,
and restrictions for the TOPS-1P product.

Chapter 6: TOPS-IP feature impact

Thischapter discusseslimitationsand restrictionsfor TOPS-IP capabilitiesin
the network.

Planning and engineering

This section discusses TOPS-1P network planning and engineering
considerations.

Chapter 7: TOPS-IP engineering guidelines

This chapter provides requirements for performance, capacity, and
provisioning for the TOPS-IP switch, operator service center (OSC), and
packet data networks.

Provisioning
This section provides details and examples of TOPS-1P switch datafill, and
information on related software ordering.

Chapter 8: TOPS-IP data schema
This chapter describes datafill requirements for TOPS-IP.

Chapter 9: TOPS-IP software ordering
This chapter discusses product ordering codes for TOPS-IP.

Billing
The TOPS-1P product does not affect or change billing.

OA&M

This section provides details on DM S switch maintenance activities for
TOPS-IP applications, including user information on related command
interface (CI) tools, log reports, and operational measurements (OM).
Chapter 10: TOPS-IP maintenance activities

This chapter describes maintenance activities associated with TOPS-I1P
applications.

Chapter 11: TOPS-IP Cl tools

This chapter discusses related Cl tools.

Chapter 12: TOPS-IP logs
This chapter shows examples of switch log reports for TOPS-IP.
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Chapter 13: TOPS-IP OMs
This chapter shows examples of switch OMsfor TOPS-IP.

Appendixes

The following appendixes provide additional information relevant to the
TOPS-IP product.

Appendix A: DHCP server guidelines

Appendix A providesguidelineson how toinstall and configure the Dynamic
Host Configuration Protocol (DHCP) server for TOPS-IP.

Appendix B: TOPS-IP support for SNMP

Appendix B discusses TOPS-IP support for the Simple Network
Management Protocol (SNMP).

Appendix C: TOPS-IP Network Configuration

Appendix C provides information about planning and configuring a data
network to support TOPS-IP applications.

Appendix D: IWS IP datafill quick reference

Appendix D provides aquick reference for IWS datafill that is mentioned
throughout this book.

List of terms
This chapter lists terms and definitions.

References in this book

The following PCL-specific books are referred to in this book. The middle
layer of the document number is represented by nnnn because this number is
determined by the PCL to which the book belongs.

* Trandations Guide, 297-nnnn-350

* Customer Data Schema Reference Manual, 297-nnnn-351

*  Operational Measurements Reference Manual, 297-nnnn-814
* Log Report Reference Manual, 297-nnnn-840

The following other documents are referred to in this book:

*  Networks Maintenance Guide, 297-1001-591

*  TOPSIWS Force Management Guide, 297-2251-313

* TOPSIWSBase Platform User’s Guide, 297-2251-010

e TOPSand TMS Maintenance Manual, 297-8341-550

*  OSSAIN User’s Guide, 297-8403-901

* Command Interface Reference Manual, 297-8991-824

» Software Optionality Control User’s Manual, 297-8991-901
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Engineering Change Manual 606
Business Policy Switch 2000 Installation Instructions, 209319-A
Using the Business Policy Switch 2000 Software Version 2.5, 208700-D

Using WWeb-based Management for the Business Policy Switch 2000
Software Version 2.5, 209570-D

Open Position Protocol Specification, Q214-1

Note: OPP isalicensed interface. To receive this document, please
contact Nortel Networks Marketing.

TOPS QMS MI S Protocol, Q220-1

Note: QMS MIS Protocol is alicensed interface. To receive this
document, please contact Nortel Networks Marketing.

This book also refersto the following standards, specifications, and sources
of general information.

Inter networking with TCP/IP, by Doug E. Comer (Prentice Hall)

SNMP, SNMPv2, SNMPv3, and RMON 1 and 2, by William Stallings
(Addison-Wesley)

ITU-T (G.711), Pulse Code Modulation of Voice Frequencies

ITU-T (G.723.1), Dual Rate Speech Coder for Multimedia
Communications Transmitting at 5.3 and 6.3 kbit/s

ITU-T (H.323), Packet-based Multimedia Communications Systems
RFC768 (STC 6) User Datagram Protocol

RFC791 (STD 5) Internet Protocol

RFC792 (STD 5) Internet Control Message Protocol

RFC793 (STC 7) Transmission Control Protocol

RFC951 Bootstrap Protocol

RFC1157 (STD 15) Smple Network Management Protocol

RFC1213 Management Information Base for Network Management of
TCP/1P-based internets: MIB-II

RFC1643 Definitions of Managed Objectsfor the Ethernet-like Interface
Types

RFC1889 RTP: A Transport Protocol for Real-Time Applications
RCF1910 User-based Security Model for SNMPv2

RFC2131 Dynamic Host Configuration Protocol

RFC2338 \irtual Router Redundancy Protocol

RFC2543 SP: Session Initiation Protocol
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* EN 300 386 V1.3.1 (2001-09). Electromagnetic compatibility and
Radiospectrum Matters (ERM); Telecommunication networ k equi pment;
ElectroMagnetic Compatibility (EMC) requirements

* EN 60950 Safety of Information Technology Equipment Including
Electrical Business Equipment
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Part 1: Introduction

Part 1: Introduction includes the following chapter:

Chapter 1: “TOPS-IP overview” beginning on page 23.
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Chapter 1: TOPS-IP overview

The DMS Traffic Operator Position System Internet Protocol (TOPS-1P)
product provides a new technology for delivering operator services over a
managed | P network. Using standard I P network components, TOPS-IP
offers aunified solution for data and voice.

This chapter gives an overview of the TOPS-IP product, focusing on the
following topics:

» benefits of IP networking
» components of the IP infrastructure
* capabilities of TOPS-IP

The last section provides aroad map to detailed TOPS-IP information in this
book, and to related IP information in other books.

Benefits of IP networking

| P networking, which isimplemented by the IP protocol suite and | P-related
equipment, has a universal presence in networks today. |P telephony makes
use of this presence by integrating data and voice traffic across the network.
Figure 1 illustrates a ssmple I P architecture that integrates data and voice.

Figure 1 Simple IP architecture

Managed IP network

D IP data and voice --------

Switch Node
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24 Chapter 1: TOPS-IP overview

Theintegrated | P approach provides an aternative to the traditional operator
services network architecture, much of which relies on nailed-up time
division multiplexed (TDM) trunking facilities to carry data and non-
packetized voice traffic. Establishing a common IP infrastructure, on the
other hand, can bring cost savings and more flexibility to the service
provider’s network. These benefits are especially notable in an operator
services platform, which may have several switches configured in a
centralized way to optimize operator resources.

The following paragraphs summarize the advantages of |P networking.

Eliminates point-to-point provisioning
With 1P networking, voice and data facilities are not provisioned point to
point. The only requirements are that the managed | P network must have
enough bandwidth to support the total network traffic, and that each switch
must have enough bandwidth to support its combined traffic to and from the
network.

This benefit lessens the need for reconfiguration of the network to
accommodate changing traffic patterns. It al so decreases costs and facilitates
faster introduction of new services.

Optimizes bandwidth consumption

| P networking reduces bandwidth consumption during timeswhen no data or
voiceis sent. Voice compression technology can further reduce bandwidth
requirements.

Uses industry-standard IP network components

Standard | P components, some of which the operating company may already
own, are used in the managed | P network. Standardization can lead to lower
costs as components are reused in new 1P-based services development.

Note: The TOPS-IP product does not change the I P protocol.
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Components of the IP infrastructure

The IPinfrastructure, which providesintegrated data and voice for TOPS-IP,
consists of the following two broad components:

» an |P-based extended peripheral module (IP-XPM) at the DMS switch

* the managed IP network, or private intranet

This section introduces the key hardware for these two components. Chapter

2: “TOPS-IP data and voice communication” provides functional detailsand

Chapter 7: “TOPS-I1P engineering guidelines’ discusses engineering details.
Overview of the IP-XPM

The IP-XPM isaDTC (Digital Trunk Controller) peripheral equipped with
several new or upgraded components that support the integrated |P
architecture. Figure 2 illustrates the IP-XPM at the TOPS switch. The
components are discussed following the figure.

Figure 2 IP-XPM

TOPS
switch

IP-XPM

SX05DA

7X07AA
MX76DA

IP data and voice --------

SXO05DA processor card

The SX05DA processor card is used for data communication over the
managed |P network. It serves as the main processor, replacing the MX77
processor. The SX05DA hasafull-duplex 10/100 Megabit per second (Mbps)
Ethernet port. It greatly improves performance and increases system memory
size. An IP-XPM has two SX05DA cards provisioned.

Note: Versions of the SX05 card that are previous to the DA version do not
have the Ethernet port and are not supported for TOPS-IP data
communication.
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7X07AA Gateway card

The 7X07AA Gateway card is used for voice communication over the
managed | P network. It hastwo full-duplex 10/100 M bps Ethernet ports. The
7X07 is responsible for conversion between circuit-switched voice and
packet-switched voice. It also handlesthe call setup signaling associated with
its voice channels.

An [P-XPM may have multiple 7X07 cards provisioned. Each card supports
60 voice channd's. However, the DMS switch limits the number of channdls
that can be used on each 7X07 to 48.

Note: TOPS-IP applications that do not use voice, such asQMS MIS-IP (see
page 33), do not require 7X07 Gateway cards.

MX76DA messaging card

The MX76DA messaging card supports the bandwidth requirements for
enhanced C-side 14 messaging between the CM and the IP-XPM. C-side 14
messaging requires the use of an enhanced network (ENET) interface and
DS512 fiber links to the IP-XPM.

Other IP-XPM hardware

In addition to requiring the specialized cards, each IP-XPM also requiresthe
following hardware:

« IP-XPM frame (NT6X01AF)
e two IP-XPM shelves (NT6X0261)
» two connector key brackets (P0912903)

* two IP-XPM cables (NTOX96NV or NTOX96NW) that connect the I P-
XPM backplane either to an Ethernet patch panel (optional) or to a
compatible Ethernet switch on the LAN

If the IP-XPM isinstalled in a cabinet instead of aframe, the following
hardware is required:

« IP-XPM cabinet (NTRX46CG)
«  two IP-XPM shelves (NT6X0261)

* two NTRX26HB cablesto connect the cabinet backplane to the Ethernet
switch

*  TOPS-IP Ethernet cable kit (NTNX1236) to connect the shelf to the
cabinet backplane

Note: Thislist is not exhaustive; the IP-XPM requires other hardware and
packfill. Also, existing XPMs cannot be retrofitted to provide | P
functionality; rather, they must be replaced with an IP-XPM. For more
information on IP-XPM hardware requirements, refer to Chapter 7: “TOPS-
| P engineering guidelines”
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DHCP/FTP server

A Dynamic Host Configuration Protocol/File Transfer Protocol (DHCP/FTP)
server isrequired to load and configure the 7X07AA Gateway cards. For
details, refer to Appendix A: “DHCP server guidelines.”

Overview of the managed IP network

The managed IP network is responsible for routing and delivering data and
voice traffic between nodes in the private intranet. Figure 3 shows asimple,
functional diagram of a managed IP network for TOPS.

Figure 3 Simple managed IP network

TOPS

TOPS |
i switch

switch

Z—
Data switch | | Data switch | | Data switch
Router Router Router

Backbone

Managed IP network

IP communication --------

A managed | P network consists of several layers:

» Data switchesact ashubsfor the LANs of Ethernet ports on TOPS nodes
(such as DM S switches, TOPS operator positions, servers, and other
nodes used by TOPS). Data switches should be used instead of passive
hubs to minimize latency and maximize throughput.

* Routersconnect the LANs served by dataswitchesto wide areabackbone
networks, and they direct data between TOPS nodes.
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* The backbone provides wide area transport, which links geographically-
distributed host and remote switches, servers, and other nodes. Backbone
implementation uses technol ogies such as asynchronous transfer mode
(ATM), Frame Relay, or point-to-point facilities.

Note: Figure 3 does not address practical network considerations such as
redundant connections to the data switches and the backbone. For more
information, refer to Chapter 7: “ TOPS-IP engineering guidelines,” and
Appendix C: “TOPS-I1P Network Configuration.”

Engineering the managed | P network for TOPS has the following objectives:
» tohandleal IPtraffic for a specified operator call volume
» toprovidelow latency for data traffic and especially for voice traffic

» toprovide low message loss for voice packets and especially for call
control messages

Capabilities of TOPS-IP

The TOPS-IP product implements call processing, provisioning, and
maintenance over an integrated | P infrastructure. Three TOPS-IP
applications use the | P infrastructure:

* Operator Centralization (OC-1P)
» [P Operator Positions (IP position)

*  Queue Management System Management Information System (QMS
MIS-IP).

This section introduces the capabilities of each application. Further details
are in the separate chapters that discuss each application.

Note: The OC-1P and IP position applications can share the resources of a
single IP-XPM, athough each 7X07 Gateway card must be dedicated to one
application or the other. Because of the high messaging throughput and
burstiness of the QMS MIS-IP application, it requires a dedicated |P-XPM.

TOPS OC-IP application

In a centralized operator network, a number of TOPS remote switches share
the operator positions provided by a TOPS host switch. Calls originatein a
remote switch, whichisresponsiblefor call control. The host switch provides
the operator positions and is responsible for call and agent queue
management, force management, and position maintenance.

Traditionally the OC host and OC remote communicate over voice links and
datalinksto processacall. The OC voicelinks provide a speech path between
the operator in the host and the calling and called partiesin the remote. In a
traditional configuration, each call must have adedicated voicelink whilethe
operator services the call. The OC datalinks are used for call control
messages, key function messages, and screen update messages. One datalink
can be shared by many calls in progress.
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OC connectivity without TOPS-IP

Figure 4 shows an example of atraditional, ssmple OC network. In thefigure,
OC data and voice connectivity are provisioned point to point between the
remotes and the host through XPM peripherals. Data communication is

through dedicated point-to-point data links. VVoice communication isthrough
nailed-up TDM trunks.

Figure 4 OC connectivity without TOPS-IP

Operator
Services OC host OC remote
Center switch switch
Gateway T
position o)
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Channel TMS
bank XPM
Operator :
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XPM
o)
0
OC remote
switch

Point-to-point data - - - - - __
TDM voice

Note: Although not shown in the figure, the three TOPS switches are also
connected to the PSTN in the traditional way.
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OC connectivity with TOPS-IP (TDM positions)

Figure 5 shows an example of asimple OC-IP network. With OC-IP, the I P-
XPM provides acommon I P infrastructure to replace the point-to-point
provisioning of data and voice between OC switches. All OC data and voice
traffic is transported over the managed | P network; however, operator
positions still have TDM connectivity with the OC host switch.

Figure 5 OC-IP connectivity in a TOPS-IP network (TDM positions)

Managed
OC host IP network
switch
Gateway
position
TMS IP- OC remote
XPM XPM |77 switch
o)
Channel | IP- o
bank XPM o
IP-
XPM

OC remote
switch

IP data and voice =-----------
Point-to-pointdata .- - - - _ _._
TDM voice

Note: Although not shown in the figure, the three TOPS switches are also
connected to the PSTN in the traditional way.

Benefits of OC-IP

OC-IP adds flexihility to the configuration and management of the OC
network. Because connections between OC hosts and OC remotesarelogical
rather than physical, the traffic from a remote can be moved to another host
moreeasily. Theintegration of voice and dataallows OC-IPto take advantage
of high bandwidth wide area networks (WAN) for cost-effective transport.

In addition, when IP positions are used in conjunction with OC-IP, thelogical
voice connection is directly between the OC remote and the position,
bypassing the host. This means that 7X07 Gateway resources are not used in
the host for OC-1P callsthat also use I P positions.
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TOPS IP position application

In a TOPS network, teams of TOPS operators service avariety of callsfrom
the public switched telephone network (PSTN). Operator positions|ocated at
Operator Services Centers (OSC) communicate voice and data with the
TOPS switch, which isresponsible for call control, call and agent queue
management, force management, and operator position maintenance.

Position connectivity without TOPS-IP

Figure 6 shows an example of atraditional, simple TDM-based network of
operator positions. Inthefigure, the dedicated TDM voice path to the position
isthrough a TOPS Message Switch (TMS) XPM peripheral and a channel
bank. The data path is also through a TM S and a channel bank, but it must
pass through a gateway position, which transmits data to and from the other
positions on the LAN. The gateway position is also responsible for
maintenance of the positionsin its cluster.

Figure 6 Position connectivity without TOPS-IP
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Note: Although not shown in the figure, the TOPS switch is also connected
to the PSTN in the traditional way.
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Position connectivity with TOPS-IP

| P positions have | P data and voice connectivity to the managed | P network,
and they use this connectivity to communicate with TOPS-1P switches.

The common IP infrastructure replaces the point-to-point provisioning of
data and voice between a TOPS switch and an operator position. The |P
positions are still part of aLAN (Ethernet, not token ring). The LAN is
considered to be part of the managed 1P network.

Figure 7 shows an example of asimple TOPS-IP network with | P positions
and TOPS switches. The positions are datafilled and maintained at the
standalone/OC host switch, and they can process standalone TOPS calls that
route to that switch. They can also process calls routed to the two OC remote
switches (one traditional and one OC-IP).

Note: Asof SN08, TDM OC links must be replaced by OC-IP links.

Figure 7 IP position connectivity in a TOPS-IP network (with TDM OC and OC-IP)
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Note: Although not shown in the figure, the TOPS switches are also
connected to the PSTN in the traditional way.
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Benefits of IP positions

Because | P positionsdo not require all the specialized hardware of traditional
IWS positions, more attractive pricing arrangements are possible. |P
positions also eliminate the need for channel banks in the OSC, and for
gateway positions with maintenance and data messaging responsibility for
other positions. The integration of voice and data allows I P positions to take
advantage of high bandwidth wide area networks (WAN) for cost-effective
transport.

Use of IP positions adds flexibility to the configuration of OSCs and to
management of the operator workforce. It is easier both to set up new OSCs
and to relocate positions within an existing OSC. And since connections
between positions and switches are logical rather than physical, it ispossible
for aposition to be brought into service at different switches (at different
times) without moving the positions or re-wiring the connections.

When IP positions are used in conjunction with OC-IP, the logical voice
connection on OC callsis directly between the OC remote and the position,
bypassing the host. This means that 7X07 Gateway resources are not used in
the host for OC-IP calls that also use I P positions.

TOPS QMS MIS-IP application
Note: Thisapplication isnot currently supported. Customerswith an interest
in the application should discuss it with their QM S MIS vendors and with
TOPS Marketing.

TOPS QM S MISisaswitch application that collects event-driven data about
TOPS calls and positions. The switch sendsthis datato an external reporting
facility, such as an MIS vendor node. The external facility may use the data
to provide real time displays and report statistics on call queues and operator
positions. Theflow of QM S MIS datais one-way only, from the switch to the
MIS node.

QMS MIS connectivity without TOPS-IP

Figure 8 illustrates the traditional connectivity for TOPS QMS MIS. Data
connectivity is through a point-to-point (X.25) interface and an enhanced
multiprotocol controller (EMPC) card.

Note: TOPS QM S MIS connectivity differs from OSSAIN QMS MIS
connectivity. OSSAIN QM S MI S provides data about OSSAIN sessionsand
gueues, and it uses an Ethernet interface unit (EIU) at the switch rather than
an EMPC. The TOPS-IP product does not change the existing OSSAIN QM S
MIS functionality or connectivity.
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Figure 8 QMS MIS connectivity without TOPS-IP

TOPS
switch
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QMS MIS connectivity with TOPS-IP

Figure 9 illustrates QM S MIS-IP connectivity in a TOPS-IP network. The
common IP infrastructure replaces the provisioning of X.25 datafor the
TOPS QM S MIS-IP application.

Figure 9 QMS MIS connectivity with TOPS-IP
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Note: TOPS QM S MIS-IP requires adedicated |P-XPM. This IP-XPM
cannot be used to support other TOPS-1P applications such as OC-IP and IP
positions. It need not contain any 7X07 Gateway cards, since the Gateways
are used for voice.
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Benefits of QMS MIS-IP

With QM S MIS-IB, the TOPS switch can have up to two TCP connections
that transmit the same M| S data across the network. This capability alows
the TOPS switch to send M1 S data to more than one vendor or to increase the
reliability of the MIS data sent to a single vendor.

Information road maps

For detailed information on the TOPS-I P product aswell as on related topics,
refer to the following road maps.

TOPS-IP road map
The following list points to specific TOPS-IP user information in this book:

Chapter 2 describes the infrastructure for integrated |P data and voice
communication.

Chapter 3 provides details on the OC-1P application.
Chapter 4 provides details on the I P position application.
Chapter 5 provides details on the TOPS QM S MIS-IP application.

Chapter 6 discusses the limitations and restrictions of TOPS-IP
capabilitiesin the network.

Chapter 7 provides information on planning and engineering for TOPS-
I P, focusing on requirements for performance, capacity, and provisioning.

Chapter 8 describes datafill requirements for TOPS-IP. It focuses on the
CM datafill needed to provision the IP infrastructure and TOPS-IP
applications.

Chapter 9 discusses ordering codes for the TOPS-IP product.

Chapter 10 describes DM S switch maintenance activities associated with
TOPS-IP applications.

Chapter 11 describes related command interface (Cl) tools.
Chapter 12 shows examples of switch log reports.
Chapter 13 shows examples of switch operational measurements (OM).

Appendix A provides procedures used to install and configure the
Dynamic Host Configuration Protocol (DHCP) server for TOPS-IP.

Appendix B discusses TOPS-IP support for Simple Network
Management Protocol (SNMP).

Appendix C provides practical information to assist in planning and
configuring the TOPS-IP data network.

Appendix D isaquick reference for IWS configuration information that
ismentioned in this book.
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The following reference provides information about | P capabilities and
configuration of the IWS operator workstation:

TOPS WS Base Platform User’s Guide, 297-2251-010

Related information road map
The following list points to other sources of related information:

For information on the Enhanced Network (ENET) interface, refer to
Networ ks Maintenance Guide, 297-1001-591.

For detailson IP networking, refer to any standard industry book, such as
Internetworking with TCP/IP, by Doug E. Comer (Prentice Hall).

For detailson SNM P-based network and internetwork management, refer
to any standard industry book, such as SNMP, SNMPv2, SNMPv3, and
RMON 1 and 2, by William Stallings (Addison-Wesley).

For detail s on recommendations for telecommunications, refer to the
following International Telecommunication Union (ITU) documents:

— ITU-T (G.711), Pulse Code Modulation of \Voice Frequencies

— ITU-T (G.723.1), Dual Rate Speech Coder for Multimedia
Communications Transmitting at 5.3 and 6.3 kbit/s

— ITU-T (H.323), Packet-based Multimedia Communications Systems

Note: These and other ITU-T documents can be accessed at the following
Web site: www.itu.int.

For details on standards and specifications for the Internet, refer to the
following Reguest for Comments (RFC) documents:

— RFC768 (STC 6) User Datagram Protocol

— RFC791 (STD 5) Internet Protocol

— RFC792 (STD 5) Internet Control Message Protocol

— RFC793 (STC 7) Transmission Control Protocol

— RFC951 Bootstrap Protocol

— RFC1157 (STD 15) Simple Network Management Protocol

— RFC1213 Management Information Base for Network Management
of TCP/IP-based internets: MIB-II

— RFC1643 Definitions of Managed Objects for the Ethernet-like
Interface Types

— RFC1889 RTP: A Transport Protocol for Real-Time Applications
— RFC2131 Dynamic Host Configuration Protocol

— RFC2338 Virtual Router Redundancy Protocol

— RFC2543 SP: Session Initiation Protocol
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Note: These and other RFC documents can be accessed at the Internet
Engineering Task Force (IETF) Web site: www.ietf.org.

DMS-100 Family TOPS-IP User’'s Guide SNO09 and up



38 Chapter 1: TOPS-IP overview

297-8403-906 Standard 06.03 April 2006



39

Part 2: Functional description

Part 2: Functional description includes the following chapters:

Chapter 2: “TOPS-IP data and voice communication” beginning on page 41.
Chapter 3: “TOPS OC-1P application” beginning on page 71.

Chapter 4: “TOPS | P position application” beginning on page 111.

Chapter 5: “TOPS QMS MIS-IP application” beginning on page 155.
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Chapter 2: TOPS-IP data and voice
communication

Asdiscussed in Chapter 1, the common | P infrastructure integrates data and
voice packet delivery for TOPS-1P applications. The IP-XPM component of
the infrastructure, with its | P-specific circuits, provides the necessary
interfaces for data and voi ce communication between nodes over the
managed |P network. Refer to Figure 10 for a simple topology.

Figure 10 TOPS-IP data and voice communication

TOPS TOPS
switch switch
IP-XPM IP-XPM

Managed IP network

=

IP-XPM Server Node
TOPS
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This chapter discusses how the IP-XPM provides data and voice
communication, focusing on the following areas:

» overview of the IP protocol suite

* |P data communication infrastructure

* |Pvoice communication infrastructure

» overview of the switch datefill for IP data and voice

Overview of the IP protocol suite

Figure 11 shows the IP protocol stack that resides on the IP-XPM. A brief
description of each protocol follows the figure.

Figure 11 IP protocol stack on the IP-XPM

BOOTP|DHCP| SIP | RTP | RTCP| SNMP

TCP UDP

P ICMP ARP

» Bootstrap Protocol (BOOTP) and Dynamic Host Configuration Protocol
(DHCP). BOOTP and DHCP use servers to configure nodes in the
network with necessary IP information (IP addresses, subnet masks,
routers).

» Session Initiation Protocol (SIP) isasignaling protocol for creating,
modifying and terminating sessions with one or more participants. The
sessions include multimedia conferences, | P telephone calls, and
multimedia distribution.

* Real-Time Transport Protocol (RTP) and Real-Time Transport Control
Protocol (RTCP). RTP is used to transport data with real-time
characteristics, including audio and video. RTCP augments RTP to allow
monitoring of data delivery and to provide minimal control and
identification.

» Simple Network Management Protocol (SNMP). SNMP is used to
manage and monitor network activity and performance.
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Transmission Control Protocol (TCP) and User Datagram Protocol
(UDP) are used at the transport layer. TCP is a connection-oriented
protocol that builds on the underlying IP delivery service. TCP adds
reliability through sequencing, timeouts, and retransmissions. It provides
acknowledgments and checks for missing, out-of-sequence, and
duplicated packets.

UDP is a connectionless protocol that permits packets to be sent with a
minimum of protocol overhead. With UDP, message delivery is not
guaranteed. It provides neither acknowledgments nor checks for missing,
out-of -sequence, or duplicated packets.

IP and Internet Control Management Protocol (ICMP) are used at the
network layer. IPisthe delivery service of the | P suite. ICMP providesan
echo transaction (ping).

Address Resolution Protocol (ARP) is used at the datalink layer to
associate the | P address with a physical address.

IP data communication infrastructure

| P data communication, provided by the SXO5DA processor card in the | P-
XPM, alows the TOPS switch to send and receive data traffic over the
managed | P network. Data communication interfacesin the IP-XPM givethe
switch the following capabilities:

It can perform I P addressing and configuration for the XPM.
It can perform port and service configuration for TOPS-IP applications.
It can use the standard | P messaging protocols.

SXO05DA functions

The SX05DA card, which replaces the MX 77 unified processor, has afull-
duplex 10/100 Megabit per second (Mbps) Ethernet port through the
backplane. One SX05DA card is provisioned in each unit of an |P-XPM, for
atotal of two.

The SX05DA performs the following functions for each unit of the IP-XPM:

It provides the main processing, including CPU, MMU, boot and ROM -
level memory, program memory, and data memory.

It communicates with the other circuit packs of the unit through the A-
bus.

It provides unit activity control.
It provides the mate unit interface.

It provides two receptacle sockets for additional enhancements to the
processor.

Note: Each SXO5DA card requires a Flash Memory Packlet (SX06BA),
which isused in IP-XPM recovery.
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IP addressing of the SX05DA card

| P addresses are used to route | P packets to the correct node on the network.
These addresses must be assigned to hardware before any messaging can
occur.

The SX05DA serves as an | P-addressable network endpoint. The SX05DA
and the CM appear as a single entity to other nodes on the network.These
nodes use the | P address of the SXO5DA to route messages to CM
applications.

A single IP-XPM peripheral consists of two units, unit O and unit 1. One
SX05DA card corresponds to one unit, for atotal of two SXO5DA cards per
IP-XPM. Each SX05DA card has a single Ethernet interface with afixed
MAC (media access control) address. Only one SX05DA is active a atime
and the other isin standby mode. Figure 12 shows IP addressing of the
SXO05DA cards.

Figure 12 IP addressing of the SXO5DA

Managed IP network TOPS switch
Active IP-XPM Unit 0
47.192.3.24 47.192.3.26
SXO05DA
Unit 1
Inactive SXO05DA 47.192.3.27
47.192.3.25

As shown in the figure, one IP address is used by the active SXO5DA and
another IP address is used by the inactive SXO5DA. Also, the SXO05DA
softwareinternally assigns | P addressesto unit 0 and unit 1. So, P addressing
of the SX05s requires ablock of four consecutive | P addresses.

The last octet of the first address must be divisible by four, for example,
47.192.3.24. This address is bound to the current active unit, and is always
used to address the |P-XPM, even after it initializes or switches activity
(SWACT). For the IP-XPM, the available base addressrange for thel ast octet
isfrom 4 to 248.
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The other three addresses are bound as follows:

» second address (N+1) is bound to the inactive unit
 third address (N+2) is bound to Unit O

+ fourth address (N+3) is bound to Unit 1

Gratuitous ARP broadcast message

When the IP-XPM initializes or SWACTS, it dynamically swaps the active/
inactive | P addresses of its two units to ensure that the current active unit is
addressed correctly. Then, the IP-XPM sends a gratuitous Address
Resolution Protocol (ARP) broadcast message to notify local hosts that the
swap occurred.

Port assignments

Software ports are used in routing messages to the correct application after
the correct node on the network has been reached. These ports are unrelated
to hardware ports, and are assigned as applications need them.

The managed |P network can use port assignments to manage the quality of
service for applications. Refer to Chapter 7: “ TOPS-IP engineering
guidelines’ for more information including recommended port values.

Bootstrapping and configuring the SX05DA card

When the IP-XPM initializes, specific | P information—such as | P addresses,
subnet masks, and gateway routers—is needed to configure the I P stack on
the XPM. Datdfill in the switch table XPMIPMAP (XPM 1P Mapping)
identifies which configuration method to use for aparticular IP-XPM when it
is brought into service, asfollows:

¢ DHCP method
¢ CM method

DHCP method

* With the DHCP method (also referred to as the network method), the | P-
XPM receives I P information from a network server other than the CM.
The DHCP server provides the |P-XPM with the following information:

e thelP addresses of both units

+ the subnet mask for the local network, which is used to determine the
broadcast address

Also, the server may provide the following optional information:

» thelP address (or addresses) of the default gateway router, if IP datawill
be routed to other networks

» thelP address (or addresses) of the DNS server and the default domain
name, if DNSis provided
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CM method

With the CM method, the necessary I P information comes from additional
datafill in table XPMIPMAP and from gateway router datafill in table
XPMIPGWY (XPM IP Gateway). Thisinformation is downloaded from the
CM totheIP-XPM when it isbrought into service. (Refer to page 51 for more
details on this CM datafill.)

Note: The term gateway in the context of routers does not refer to the 7X07
Gateway card in the IP-XPM. A gateway router is a component of the
managed |P network and is used to forward | P packets to other networks.

SXO05DA redundancy

The IP-XPM contains duplicates of all components that are used for |P data
links. Each of the two mated units has its own SX05DA card and its own
Ethernet LAN interface. For more information on redundancy issues, refer to
“1P-XPM maintenance, diagnostics, and troubleshooting” on page 322 and to
Chapter 7: “TOPS-IP engineering guidelines.”

MX76DA messaging

The MX76DA messaging card supports the bandwidth requirements for
enhanced C-side 14 messaging between the CM and the IP-XPM. C-side 14
messaging requires ENET, DS512 fiber links to the IP-XPM, and the
NT6X40FC network interface card.

IP transport services

Ports

| P networks provide transport servicesto applications. A transport serviceis
defined by assigning it aname, a software port number, and atransport-layer
protocol. After the appropriate transport services have been defined, an
application can specify which one it wantsto use.

For example, Web browsers use atransport service named “HTTP”
(Hypertext Transfer Protocol), and the HTTP service is most often defined to
useport 80 and the TCP or UDP protocol. TOPS-IP applications use transport
services that are datafilled in the switch table IPSVCS (IP Services). For
information on how each TOPS-IP application uses I P transport services,
refer to the separate chapter on the application.

Ports associated with | P transport services are used in routing messagesto the
correct application after the correct node on the network has been reached.
For information on how each TOPS-IP application uses port values, refer to
the separate chapter on the application.

Sockets

An IP connection endpoint is represented by a socket, which is a software
entity identified by an |P address and a port, for example, 47.192.3.40:8600.
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Communication identifier (COMID)
Local datalink connectivity information is represented by a COMID, which
is datefilled against the data link. COMIDs, introduced by TOPS-IP data
communication software, are not transmitted over the IP network. Whileitis
not an industry-standard entity, the COMID isrecognized by the |P-XPM and
by the CM, whereitisvisible in datafill, logs, and OMs. For information on
how each TOPS-IP application uses COMIDs, refer to the separate chapter
on the application.

Remote socket interface (RSI)
TOPS-IP CM applications use the IP-XPM as a proxy to the managed IP
network. The applications communicate with the network by exchanging RSI
messages with the XPM. The XPM invokes the RSI calls made by the
applications.

IP voice communication infrastructure

| P voice communication, provided by the 7X07AA Gateway card in the IP-
XPM, alows the TOPS switch to send and receive packetized voice traffic
over the managed I P network. Voice communication interfacesin the | P-
XPM give the switch the following capabilities:

» It can convert between TDM voice and packetized voice.
* It can useindustry-standard codecs and Vol P signaling.

* |t can support up to 480 simultaneous voice connections on each IP-
XPM.

Note: C-side and inter-mate link capacities, however, may not allow use
of all 480 connections for TOPS-IP applications. Details are in Chapter
7: “TOPS-1P engineering guidelines.”

7X07AA functions

The 7X07AA Gateway card represents an integrated P-side node that has
characteristics of both a P-side interface card (such as the 6X50) and a
subtending node. Each card can support 48 voice connections.

Aswith the 6X50 interface cards, all 7X07 Gateway cards provisioned in an
IP-XPM are used by the active unit regardless of the physical unit location of
the cards. They perform the following functions for the IP-XPM:

» They provide packetized voice over the network.

» They provide call setup signaling associated with the voice connections
in the network.
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IP addressing of the 7X07AA card

The 7X07AA card hastwo Ethernet interfaces, only one of whichisactive at
atime. One | P address and one MAC address are used by the active Ethernet
interface. Figure 13 shows I P addressing of the 7X07AA cards.

Figure 13 IP addressing of the 7X07AA
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7X07
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7X07
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Port assignments

Port valuesfor the 7X07AA card are fixed. The managed I P network can use
these port assignments to manage the quality of service for voice traffic.
Refer to Chapter 7: “TOPS-I1P engineering guidelines’ for information on
port values used by the 7X07AA card.

Loading and configuring the 7X07AA card

A DHCP server isrequired to configure the 7X07AA Gateway cards. This
server provides each Gateway card with its|oadfile name and I P address. For
information on using the DHCP server, refer to Appendix A: “DHCP server
guidelines.”

7X07AA redundancy
The 7X07 Gateway cards should be provisioned for N+1 redundancy for each
voice link group. For more information on redundancy issues, refer to
Chapter 7: “TOPS-1P engineering guidelines.”

Protocols for voice over IP (VoIP)

For the voice media stream and its associated control packets, the TOPS-IP
product uses the industry-standard RTP and RTCP protocols.

There are two competing industry standards for Vol P call signaling: SIP and
signaling protocols from the H.323 suite. The Gateway card uses industry-
standard SIP when signaling with 1P positions. When signaling with another
7X07 Gateway, it uses a streamlined subset of SIP.
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Voice encoding and packetization

For voice encoding, TOPS-IP applications use industry-standard audio
codecs. A codec, or coder/decoder, isused to transform speech datafrom one
representation to another. These transformations are used in audio
applications to compress and decompress speech datain order to lower
bandwidth requirements. The 7X07 Gateway is capable of transcoding
between supported TOPS-1P codecs.

In addition, the 7X07 gateway provides a voice packetizer. The packetizer's
function isto convert between coded TDM and packetized speech data.

Asanexample, aTOPS-1P voicelink could be G.711 mu-law encoded on the
TDM side and G.723 encoded on the I P network side. The 7X07 gateway
receivesthe G.711 TDM sample from the DM S network, transcodes to
G.723, and then packetizes the sample for transmission over the TOPS-IP
network. Incoming packetized G.723 samples are first converted to TDM
samples, transcoded to G.711, then sent back to the TDM side of the
connection.

TOPS-IP applications support the following codecs:
e  G.711 Mu-law (uncompressed)

e  G.711 A-law (uncompressed)

*  (.723 (compressed)

G.711 provides carrier grade voice if quality of service requirements for the
| P network are met. G.723 requires considerably less bandwidth while still
attempting to provide acceptable voice quality. Testing in Nortel Networks
labs indicates that many people can distinguish between G.711 and G.723,
but most do not notice the difference unless specifically asked to focus on it.
Service providers are encouraged to try both and reach their own conclusions.

Codec selection for TOPS-IP applicationsis determined by CM datafill and,
for applications that support auto-compression, by network conditions.

Note: Refer to Chapter 4: “TOPS IP position application” for information
about auto-compression.

Regardless of the codec selection, all TOPS-IP applications use UDP at the
transport layer for voice packets.

Dynamic trunking

Dynamic trunking is the method used by DM S switch trunking applications
to send voicetraffic over adatapacket protocol. With dynamic trunking, there
isno fixed connection to thefar end. Infact, when thetrunk isnot in use, there
isno far end.

Dynamic trunk members resemble TDM trunks from a CM perspective, but
with afew exceptions as described in the following paragraphs.
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Trunk member datafill

The 7X07 Gateway does not keep track of itsindividual C-sidetrunk member
states. So to prevent the possibility of the Gateway presenting acall on an
incoming circuit that has not been datafilled in the CM, all possible members
of the card must be datafilled in the CM. The switch accomplishes this by
automatically datafilling blocks of trunk members when the Gateway card is
datafilled. Manual additions and deletions of individual trunk members are
not allowed for TOPS dynamic trunk groups.

Trunk member maintenance

Because the Gateway does not keep track of the C-side states of the members,
the state of the Gateway itself determines the state of each trunk member as
viewed from the CM. So members cannot be individually maintained at the
MAPCI;MTC; TRKS;TTP level. Instead, when the Gateway on the IP-XPM
is maintained from the MAPCI;MTC;PM level, the CM states of the
associated trunk members are automatically updated. It is possible to post
trunk members at the TTP level of the MAP and view their states and
connections.

Note: Many TTP level commands are not supported for dynamic trunks. For
alist of supported and unsupported commands, refer to Chapter 10: “ TOPS-
| P maintenance activities.”

Usage limits

Although TOPS-IP dynamic trunk groups are datafilled and maintained in
blocks of 48 trunks, users can reduce through datafill the total number of
dynamic trunks used in call processing. Refer to “Limiting the use of
dynamic voice links’ on page 200 for details.

Carrier maintenance

The switch views the 7X07 Gateway as aremote node with respect to carrier
maintenance. So the commands and functions that may be used at the
MAPCI;MTC;TRKS;CARRIER level correspond to those of a standard
remote carrier. Aswith trunk members, it is possibleto post and view carriers
from the CARRIER level.

Note: For alist of supported and unsupported carrier states, refer to Chapter
10: “TOPS-1P maintenance activities.”

ISUP call processing

From the CM perspective, dynamic voice trunks appear as | SUP trunks that
use the Q.764 protocol. This capability takes advantage of the existing ISUP
signaling interface between the CM and the IP-XPM.

Traditional 1SUP call processing routes and receives messages from the SS7
network through the LIU7. Also, some dynamic trunking applications other
than TOPS-1P ones may use the SS7 network for call control (and either 1P
or ATM for bearer).
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However, TOPS-IP applications do not use the LIU7 or the SS7 network.
They route and receive messages through the | P-XPM, which handles TOPS-
IP cals differently from SS7 ISUP calls. The 7X07 Gateway card in the IP-
XPM converts both the ISUP call control and the voice into data packets for
the managed | P network.

Overview of datafill for IP data and voice infrastructure

This section introducesthe switch datafill needed to provision the | P data and
voice infrastructure for TOPS-IP. It discusses both new and existing tables
and gives example datafill.

Note: Application-specific information about how the infrastructure tables
areusedisintheindividua chaptersthat discussthe applications (along with
other application-specific tables). Details on table dependencies and the
range of valid datafill for every table affected by TOPS-IP arein Chapter 8:
“TOPS-IP data schema.”

The tables are described in the following order:
1 Hardware provisioning tables:
— LTCINV (Line Trunk Controller Inventory)
— CARRMTC (Carrier Maintenance)
— LTCPSINV (LTC Peripheral-side Inventory)
2 Data provisioning tables:
—  XPMIPGWY (XPM IP Gateway)
—  XPMIPMAP (XPM IP Mapping)
— IPSVCS (IP Services)
— IPCOMID (IP Communication Identifier)
3 Voice provisioning tables:
— CLLI (Common Language Location Identifier)
— TRKGRP (Trunk Group)
— TRKSGRP (Trunk Subgroup)
— TRKOPTS (Trunk Options)
— SITE (Site)
— IPINV (IP Inventory)
— TRKMEM (Trunk Members)
— TOPSTOPT (TOPS Trunk Options)
— OFCENG (Office Engineering)
— PKTVPROF (Packetized Voice Profile)
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LTCINV

Table LTCINV specifies hardware inventory information for each IP-XPM
(excluding the P-side link assignments). Datafill values include the IP-XPM
type and number and other data associated with its processors, C-side links,
and software |oads.

For TOPS-IP applications, the IP-XPM must beaDTC. The following other
fields aso require datafill specific to TOPS-IP:

LOAD (for the QTP22 load, or |atest)
OPTCARD (MX76C14 HOST, for the messaging card)
TONESET (NORTHAA)

Note: Thisvalueisrequired only to satisfy table control and diagnostics.
The IP-XPM does not use this toneset to generate tones.

PROCPEC (for the SXO5DA card)
EXTLINKS (for the C-side 14 link pairs)

Note: The EXTLINKS value is datafilled automatically by the
CONVERTCSLINKS utility.

E2LOAD (latest IP-XPM firmware load)
OPTATTR (CCSY7)

Note: Thisvalueisrequired only to satisfy table control. The IP-XPM
does not use the SS7 network.

PEC6X40 (6X40FC, for IP-XPM ENET interface)

The following example shows LTCINV datafill for three IP-XPMs.
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Figure 14 MAP display example for table LTCINV

LTCNAME ADNUM FRTYPE FRNO SHPOS FLOOR RON FRPOS EQPEC  LOAD  EXECTAB
CSLNKTAB
OPTCARD
TONESET PROCPEC EXTLINKS  E2LOAD OPTATTR
PEC6X40  EXTI NFO
DIC10 1001 LTE O 51 0O C 0  6X02AF QIP22xx (ABTRK DTCEX)$
(011 00) (011 01) (011 02) (011 03) (0110 4) (011 05) (0 11 0 6) (0 11 0 7)
(011 08) (011 0 9) (0 11 0 10) (0 11 0 11) (0 11 0 12) (0 11 0 13) (0 11 0 14)

(0 11 0 15)$
(MX76C14 HOST) $
NORTHAA SXO5DA $ SXO5DA $ 6 SXFWAJ02 (ccs?) $
6X40FC N
DIC 11 1002 LTE 0 51 0O C 0  6X02AF QIP22xx (ABTRK DTCEX)$

(011 10) (0111 1) (0111 2) (011 13) (011 14) (011 15) (011 16) (0111 7)
(011 18) (0111 9) (011 1 10) (0 11 1 11) (0 11 1 12) (0 11 1 13) (0 11 1 14)

(0 11 1 15)%
(MX76C14 HOST) $
NORTHAA SXO5DA $ SXO5DA $ 6 SXFWAJ02 (ccs7) $
6X40FC N
DTC 20 1002 LTE O 51 0O C 0  6X02AF  QUP22xx (ABTRK DTCEX)$

(0 27 16 0) (0 27 16 1) (0 27 16 2) (0 27 16 3) (0 27 16 4) (0 27 16 5) (0 27 16 6)
(027 16 7) (0 27 16 8) (0 27 16 9) (0 27 16 10) (0 27 16 11) (0 27 16 12) (0 27 16 13)
(0 27 16 14) (0 27 16 15)$

(MX76Cl4 HOST) $

NORTHAA SXO5DA $ SXO5DA $ 6 SXFWAJ02 (ccsr) $
6X40FC N
CARRMTC

Table CARRMTC specifies maintenance control information for peripheral

modules (PM), such asthe DTC. Datafill valuesinclude the PM type,
Gateway template name, and refinements specific to the DS-1 selector.

The alphanumeric value in field TMPLTNM (template name) is referenced
by table LTCPSINV. For TOPS-IP voice applications, the following fields

require specific datafill:
» CSPMTYPE (DTC)
* TMPLTNM QTP220r 7X07 Gateway cards)

Any unique template name may be used. TGWY (TOPS Gateway) is

suggested.
o ATTR (attribute) refinements:
— selector set to DS1
— card set to NT7X07AA
— frameformat set to SF
— zerologic set to ZCS
— it error rate base set to BPV

Note: Other valuesfor FF, ZL G, and BERB may or may not interfere with

TOPS-IP functionality. The values listed here are known to work.
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The following example shows carrier maintenance information for the XPM
type (DTC) used for TOPS-1P voice applications.

Figure 15 MAP display example for table CARRMTC

CSPMIYPE TMPLTNM RTSML  RTSOL ATTR

DTC TGN 255 255 DS1 NT7X07AA MJ_LAW SF ZCS BPV NI LDL N 250 1000
50 50 150 1000 3 6 864 100 17 511 4 255

LTCPSINV

Table LTCPSINV specifies the P-side link assignments that are associated
with voice over |P at the DTC. Tuplesin this table use the same key astable
LTCINV. Datéfill valuesinclude port numbers and signaling interface data
for the 7X07 Gateway cards (defined in table IPINV).

Each pair of P-side links correspondsto one Gateway card (node). The lower
P-side link number used for a Gateway corresponds to the port number in
table IPINV (page 63).

The following example shows the P-side link assignments for DTCs 10, 11,
and 20. DS-1 signaling and TGWY (template name from table CARRMTC)
are datafilled for P-side links that correspond to 7X07 Gateways.

In this example, DTC 20 does not require P-side link datéfill in table
LTCPSINV, because it does not perform any voice over |P (for example, itis
dedicated to the QM S MIS-IP application). No Gateway cards are installed,
so the P-side links remain NILTY PE.

Figure 16 MAP display example for table LTCPSINV
LTCNAME PSLI NKTAB

DTC 10 N (0 NILTYPE) (1 NILTYPE) (2 NILTYPE) (3 NILTYPE) (4 NI LTYPE)

(5 NILTYPE) (6 DS1 TGA¥ N) (7 DS1 TGAY N) (8 DSL TGAY N) (9 DS1 TGAY N)

(10 DS1 TGA¥ N) (11 DS1 TGA¥ N) (12 DS1 TGW N) (13 DS1 TGW N) (14 NI LTYPE)
(15 NILTYPE) (16 NILTYPE) (17 NILTYPE) (18 NILTYPE) (19 NILTYPE) $

DTC 11 N (0 NILTYPE) (1 NILTYPE) (2 NILTYPE) (3 NILTYPE) (4 NI LTYPE)

(5 NILTYPE) (6 DS1L TGAY¥ N) (7 DS1 TGAW N)(8 DS1L TGAY N) (9 DS1 TGAY N)

(10 DS1 TGAY N) (11 DS1 TGA¥ N) (12 DS1 TGW N) (13 DS1 TGW N) (14 N LTYPE)
(15 NILTYPE) (16 NILTYPE) (17 NILTYPE) (18 NILTYPE) (19 NILTYPE) $

DIC 20 N (0 NILTYPE) (1 NILTYPE) (2 NILTYPE) (3 NILTYPE) (4 NI LTYPE)
(5 NILTYPE) (6 NILTYPE) (7 NILTYPE)(8 NILTYPE) (9 N LTYPE)

(10 NILTYPE) (11 NILTYPE) (12 NILTYPE) (13 NILTYPE) (14 N LTYPE)

(15 NILTYPE) (16 NILTYPE) (17 NILTYPE) (18 NILTYPE) (19 NILTYPE) $

Note 1: Anentry intable LTCPSINV is added automatically when an XPM
isdatafilled in table LTCINV. All the P-side link typesinitially default to
NILTY PE. P-side links that do not have hardware assigned must remain
NILTY PE. Unequipped software-assigned P-side links generate service-
affecting problems.
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Note 2: Until the 7X07 Gateway card has correct datafill in both table
LTCPSINV and table IPINV, the IP-XPM will have inconsi stent information
about its packfill and so diagnostics may be affected. Table IPINV must
contain the appropriate number of TOPS Gateways that correspond to the P-
sidelinks assigned in LTCPSINV.

Note 3: After datafilling a new Gateway or changing the datafill for an
existing Gateway, users should update the static data for the SXO5DA. For
details, refer to “ Updating static data” on page 299.

XPMIPGWY

Table XPMIPGWY specifies gateway router information for the SXO5DA
card. A gateway router isacomponent of the managed | P network and is used
toforward | P packetsto other networks. Thisdatafill associatesthe | P address
of arouter with destination node or network 1P addresses.

Note: A gateway router is not the same thing as a 7X07 Gateway card.

When the CM method is used to configure the SX05DA (specified in table
XPMIPMAP, page 57), the switch downloads appropriate router information
from table XPMIPGWY to the IP-XPM when it is brought into service.
Datafill in table XPMIPGWY is never used, however, when the DHCP
method is specified.

Note 1. The actual number of gateway routers to provision depends on
administrative factors, network configuration, and capacity issues. For
information on engineering, refer to Chapter 7: “ TOPS-1P engineering
guidelines”

Note 2: Additional tuplesin XPMIPGWY may be needed for special routing
requirements.

The following example shows datafill for two tuples. In both cases, a default
route is specified. A brief description of each field follows the example.

Figure 17 MAP display example for table XPMIPGWY

DESTADDR RTEMASK GW PADDR METRI C
0000O0 0000O0 47 192 3 1 0
0000O0 0000O0 47 192 3 2 0

Note: An IP addressin switch datafill consists of four octets delimited by a
single space (no periods).
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GWINDEX field

GWINDEX specifies an index number. This number is referenced by table
XPMIPMAP.

DESTADDR field

DESTADDR specifies the IP address of a possible destination. The
destination | P address indicates either a specific destination host or an entire
destination network, depending on the value in the RTEMASK field. By
convention, the default route includes both the address and mask with values
of zero.

RTEMASK field

RTEMASK specifiesthe mask that is applied to the destination | P address. A
mask is used to determine which part of the address pertains to the
subnetwork and which pertainsto the host. A DESTADDR of 0.0.0.0 with a
RTEMASK of 0.0.0.0 indicates a default route.

GWIPADDR field

GWIPADDR specifies the I P address of the gateway router used to route IP
data to its destination.

METRIC field

METRIC specifies the number of hops (between routers) required to reach
the gateway. A value of O indicatesalocal host, or direct route; avalue greater
than O indicates a remote gateway.

Note: Thisfield isreserved for future functionality.
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XPMIPMAP
Table XPMIPMAP specifies various I P information for the SXO05DA,

including the configuration method used when the IP-XPM is brought into
service.

The following example shows datéfill for three IP-XPMs. Both DTC 10 and
DTC 11 use the CM method, so the switch downloads the | P information to
the XPM. On the other hand, DTC 20 uses the DHCP method, so IP
information is sent from the DHCP server in the | P network. A brief
description of each field follows the example.

Note: The XPMNAME, AUTONEG, and SUBNMASK fields are always
downloaded to the XPM, regardless of the configuration method.

Figure 18 MAP display example for table XPMIPMAP

XPMNAVE AUTONEG  SUBNMASK | POONFI G SNVP ACTADDR | NADDR
UNI TO UNI T1 G\ NDEX DNSI NFO

DTC 10  AUTO 255 255 255 0 CM N 47 192 3 24 47 192 3 25
47 192 3 26 47 192 3 27 (1) (2) (4 $ N

DIC 11  AUTO 255 255 255 0 CM Y public 47 192 3 116 47 192 3 117
47 192 3 118 47 192 3 119 (0) (1) $ N

DTC 20  AUTO 255 255 240 0 DHCP

XPMNAME field

XPMNAME specifiesthe IP-XPM datafilled intable LTCINV. Thisvaueis
referenced in table IPCOMID (page 60).

AUTONEG field

AUTONEG specifies the Ethernet speed used by the XPM. If AUTONEG is
10BT, the XPM runs at 10Base-T speed. If AUTONEG is AUTO, the XPM
automatically selects (by negotiating with the network) either 10Base-T or
100Base-T, whichever is appropriate.

SUBNMASK field
SUBNMASK specifies the subnet mask used for the local subnet network.

IPCONFIG field

IPCONFIG specifieswhether XPM bootstrapping information isprovided by
the network or by the CM. If IPCONFIG isDHCP, the network configuresthe
XPM and no further datafill is needed in table XPMIPMAP,

If IPCONFIG isCM, the CM configuresthe XPM, and datafill isrequired in
the following other fields:

* ACTADDR (active address)
* INADDR (inactive address)
e UNITO (unit O address)
e UNIT1 (unit 1 address)
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* GWINDEX (gateway index)
*  DNSINFO (domain name system information)

ACTADDR field

ACTADDR specifies the IP address of the active unit of the XPM. The last
octet of the active address must be divisible by four (for example,
47.192.3.24).

Note: The active addressis always used when anode on the network (such as
an | P position or another TOPS-1P switch) communicates with an application
on the CM. Thisisthe case even after a SWACT in the XPM. The XPM is
responsible for maintaining the correct | P addressing after a SWACT. (Refer
to “ Gratuitous ARP broadcast message” on page 45.)

INADDR field

INADDR specifies the P address of the inactive unit of the XPM. The
inactive address is always ACTADDR + 1 (for example, 47.192.3.25).

UNITO field

UNITO specifies the IP address of unit 0. The unit O IP address is aways
ACTADDR + 2. The XPM usesthe UNITO addressinternally for diagnostics.

UNIT1 field

UNIT1 specifiesthe IP address of unit 1. The unit 1 IP addressis aways
ACTADDR + 3. The XPM usesthe UNIT1 addressinternally for diagnostics.

GWINDEX field

GWINDEX specifiesthe possible gateway routersfor each XPM. Thisvalue
references one or more GWINDEX valuesin table XPMIPGWY. A value of
$indicatesthat no gateway router isneeded. An XPM can be configured with
up to 10 routers.

Note: After changing the datafill for GWINDEX, users should update the
static data for the SXO5DA. For details, refer to “Updating static data’” on
page 299.

DNSINFO field

The DNSINFO field specifies the domain name and its associated | P
addresses. A value of N indicates that DNS is not supported.

Note: Thisfield isnot currently used.
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IPSVCS

Table IPSVCS defines | P transport services for the SXO5DA. Each service
name represents a software port and transport protocol. The service nameis
referenced by table IPCOMID (page 60).

Each tuplein table IPSV CS can be used for only one TOPS-IP application.
For example, the OC-IP and I P position applications cannot be datafilled to
share the same I P transport service. On the other hand, a single TOPS-IP
application may use more than one | P transport service. Refer to the
individual application chaptersfor application-specific information about the
use of thistable.

The following example shows datafill for five IP transport services. A brief
description of each field follows the example.

Figure 19 MAP display example for table IPSVCS

SERVI CE PORT PROTOCCL

FREEPORT 0 TCP_UDP

OCl PSVC 8600 ubP

PCSI PSVC 8700 ubP

QVBM S 0 TCP

Xl PVER 11777 TCP_UDP
SERVICE field

SERVICE names are chosen by the operating company and are used only to
enable table IPCOMID to reference tuples in table IPSV CS. Service names
in table IPSVCS must be unique.

PORT field

PORT numbers are selected by the operating company. They are used to route
incoming messages to the correct application software. They are unrelated to
any hardware port. Port numbers apply to all IP-XPMs that are datafilled at
the switch.

The switch can use port values in the range 2048 to 12287. Port numbers
outside this range are reserved for non-CM |P applications. Port numbersin
table IPSVCS must be unique, with the exception of port number 0. A port
number of 0 isused to request the |P-XPM to randomly assign a port number
(32768 to 65535) to the application. More than one tuple may datafill a0 in
the PORT field.

Note 1. Port numbers 1 to 1024 are well-known industry-defined port
numbers that are reserved for applications such as FTP (File Transfer
Protocol), Telnet, and HTTP (Hypertext Transfer Protocol).

Note 2: See Chapter 7: “TOPS-I1P engineering guidelines’ for
recommendations on port ranges for TOPS-IP applications.
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PROTOCOL field

PROTOCOL specifies the transport layer protocol used in data
communication. Valid values include TCP, UDP, and TCP_UDP. A value of
TCP_UDP indicates that either TCP or UDP may be used. Each TOPS-IP
application specifieswhich protocol or protocolsit supports. Seethe separate
chapters that describe the applications.

Note: ICMPisarequired part of IP and does not need to be datafilled
explicitly.

IPCOMID

Table IPCOMID definescommunication identifiers (COMID). Each COMID
represents local connection information for a TOPS-IP application. This
information includes the port and protocol (specified by the service namein
table IPSVCS) and the name of the IP-XPM used for data communication.

COMIDs are referenced by application-specific tables. Each COMID can be
used for only one TOPS-IP application. For example, the OC-1P and IP
position applications cannot be datafilled to use the same COMID. On the
other hand, a single TOPS-IP application may use more than one COMID.
Refer to the separate application chaptersin thisbook for application-specific
information about the use of COMIDs.

The following example shows datéfill for several COMIDs. A brief
description of each field follows the example.

Figure 20 MAP display example for table IPCOMID

COM D SERVI CE XPMNAME
1 OCl PSVC DTC 10
2 OCl PSVC DTC 11
10 PCSI PSVC DTC 10
11 PCSI PSVC DTC 11
30 QVBM S DTC 20
40 XI PVER DTC 10
COMID field

COMID identifies the tuple. The COMID is referenced by application-
specific tables.

Note: Although a particular COMID is associated with a service namein
table IPCOMID, the COMID is not assigned (bound) to a particular
application until the COMID is datafilled in the application-specific table.

SERVICE field

SERVICE specifies atuplein table IPSVCS, which identifies the port and
protocol. Multiple COMIDs can use the same service name only if the
COMIDs are associated with different XPMs.
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CLLI

XPMNAME field

XPMNAME specifies the IP-XPM datafilled in table XPMIPMAP that is
used for the particular COMID. Multiple COMIDs can use the same XPM
only if they use different P transport services.

Note: For all TOPS-IP applications, COMIDs represent local information
about the switch end of alogical data connection. They do not embody any
information about the far end of the logical connection. Depending on the
application, additional switch datafill may be needed to specify an |P address
and port for the far end, and/or parallel datafill at the far end may be needed
to specify the switch (IP-XPM) 1P address and port.

Table CLLI specifies trunk group names and the maximum number of
membersin any given trunk group. The following example shows datafill for
aswitch that uses three TOPS-1P dynamic trunk groups.

Figure 21 MAP display example for table CLLI

OCl PTOREMOTE
OCl PTOHOST
PCSI PVL

ADNUM TRKGRSI Z ADM NI NF

356 2016 OCl P_TOREMOTE_VOA CE_LI NK
367 2016 OCl P_TOHOST_VO CE_LI NK
484 2016 PCSI P_VA CE_LI NK

For most trunk groups, the maximum number of membersis2048. But for the
dynamic trunks used for TOPS-IP applications, each 7X07 Gateway card
adds 48 membersto the trunk group associated with that card. Therefore, the
actual number of membersin a TOPS-IP dynamic trunk group is always a
multiple of 48, and 2016 is the largest multiple of 48 that does not exceed
2048. So no TOPS dynamic trunk group can have more than 2016 members.

TRKGRP

Table TRKGRP specifies the trunk group type, direction, member selection
algorithm, and tranglations and screening attributes for each trunk group.
Dynamic trunks used for TOPS-IP applications use the IT (intertoll) trunk
group type. Table TRKOPTS, where trunk groups are defined as dynamic,
enforces this restriction.

The direction of the dynamic trunk group is important for TOPS-IP voice
communication. Each application has its own requirements for the trunk
group direction. For more information, refer to the separate chapters that
describe each application.

The MIDL trunk selection algorithm is recommended for al TOPS-1P
dynamic trunking applications.

TOPS-IP applications do not use the translations and screening information
in table TRKGRP, so those fields should be datafilled with default values.
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The following example shows datafill for the three dynamic trunk groups
defined in table CLLI.

Figure 22 MAP display example for table TRKGRP

GRPKEY GRPI NFO

OCl PTOREMOTE | T O NPDGP NCRT 2WOA M DL 000 NPRT NSCR 619 619 000 NN $

OCl PTOHOST T O NPDGP NCRT OG QA M DL 000 NPRT NSCR 619 619 000 NN $

PCSI PVL T O NPDGP NCRT OG QA M DL 000 NPRT NSCR 619 619 000 NN $
TRKSGRP

Table TRKSGRP defines additional trunk group information such as
signaling. Because dynamic trunks are defined as | SUP trunks, the following
datafill must be present (enforced in table TRKOPTS):

» subgroup number set to O

» card code set to DS1SIG

» signaling selector set to C7TUP

* trunk direction must match table TRKGRP
» protocol setto Q764

e continuity testing set to 0

o glaresetto CIC, if therefinement for the trunk group direction includesa
glarefield

Additional information in table TRKSGRP is not used for TOPS-I1P
applications, and should be set to nil or default values.

The following example shows datafill for the three trunk groups.

Figure 23 MAP display example for table TRKSGRP

SGRPKEY CARDCODE SGRPVAR  SGRPVAR

OCI PTOREMOTE 0 DS1SIG  C7UP 2WN N UNEQ NONE Q764 THRL O NIL $ NIL G C

OCI PTOHOST 0 DS1SIG CruP OG N N UNEQ NONE Q764 THRL O NIL $ NI L

PCSI PVL 0 DS1SIG CruP OG N N UNEQ NONE Q764 THRL O NIL $ NIL
TRKOPTS

Table TRKOPTS specifies additional trunk group options including the
dynamic option required for TOPS-1P voice trunks. Datafill in TRKOPTS s
used to define entire trunk groups as I P trunks. This table also enforces
various | SUP signaling-related datéfill in table TRKGRP and table
TRKSGRP.

Note: TOPS-IP does not use the SS7 network.
The following datafill must be present:
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* option set to DYNAMIC

» cal control signaling set to ISUP

» network used for call control signaling set to IP

» network used for voice (bearer) set to IP

» application that uses dynamic trunking (OC or POS)

Refer to the separate chapters on the OC-IP and | P position applications
for more information about OC and POS datéfill in table TRKOPTS.

The following example shows datafill for the three trunk groups.

Figure 24 MAP display example for table TRKOPTS

OCl PTOREMOTE DYNAM C DYNAMC ISUP IP I P CC
OCI PTOHOST DYNAM C DYNAM C ISUP IP I P COC
PCSI PVL DYNAM C DYNAM C I SUP I P I P POS

OPTI NFO

SITE

Table SITE identifies a site name associated with the 7X07 Gateway cards
datafilled at the switch. The Gateways are used in TOPS-IP voice
communication. The site name isreferenced by table IPINV and isvisible at
the PM level of the MAP.

Note: Gateway does not refer to a gateway router.
The following example shows datafill for the TGWY site name.

Figure 25 MAP display example for table SITE

NAME LTDSN MODCOUNT OPVRCLLI ALMDATA

TGN 0 0 VER90 $
Note 1: AsGateways are added to and removed from table IPINV, the system
automatically updates the MODCOUNT field to reflect the number of
Gateways on the site.
Note 2: The site name is selected by the operating company. The same site
name may be used for all TOPS-IP applications, or different site names may
be used for different TOPS-IP applications. Thisis an administrative
decision, and it does not affect performance.

IPINV

Table IPINV defines the individual 7X07AA Gateway cards (nodes) at the
switch. Datafill valuesinclude the site name, the XPM name and P-side port,
the Gateway |P address, and Gateway type and refinements.
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For TOPS Gateways, the refinements specify a dynamic trunk group and
starting member number. When atuple is added to table IPINV, the switch
automatically datafills a block of 48 trunk members for that group in table
TRKMEM.

The following example shows the TGWY site datafilled with atotal of eight
Gateway cards. Three trunk groups—OCIPTOREMOTE, OCIPTOHOST,
and POSIPVL—are datafilled across two IP-XPMs (DTC 10 and DTC 11).
Each of the OC-1P trunk group supports 144 members, and the one used for
| P positions supports 96 members. A brief description of each field follows
the example.

Figure 26 MAP display example for table IPINV

| PNO PMIYPE PWNO | PPEC LOAD PORT | PZONE GATYPE

TGN 10 3 DIC 10 7TX07TAA $ 6 47 174 68 7 0 0 0 O TOPS OCl PTOREMOTE O

TGN 10 4 DIC 10 7TX07TAA $ 8 47 17468 8 00 0 0 TOPS OCl PTOHOST 0

TGAW 10 5 DIC 10 7TX07TAA $ 10 47 17468 9 0 0 0 0O TOPS OCl PTOREMOTE 48

TGN 10 6 DIC 10 TX07AA $ 12 47 174 68 10 0 0 0 O TOPS PCSIPVL O

TGAW 11 3 DIC 11 7TX07TAA $ 6 47 174 69 7 00 0 0 TOPS OCl PTOHOST 48

TGA 11 4 DIC 11 7X07TAA $ 8 47 17469 8 000 0 TOPS OCl PTOREMOTE 96

TGN 11 5 DIC 11 TX07AA $ 10 47 17469 9 00 0 0 TOPS OCl PTOHOST 96

TGAN 11 6 DIC 11 7TX07AA $ 12 47 174 69 10 0 0 0 O TOPS PCsI PVL 144
IPNO field

IPNO associates the name of asite (from table SITE) with aunique Gateway
frame and unit number pair. It is recommended that the DTC number be
entered as the frame number, and the PORT divided by 2 be entered as the
unit number.

PMTYPE field
PMTY PE specifies the XPM type (DTC) datafilled in table LTCINV.

PMNO field
PMNO specifies the XPM number datafilled in table LTCINV.

IPPEC field
| PPEC specifiesthe 7X07AA Gateway product engineering code (PEC).

LOAD field
L OAD specifies the name of the loadfile for the Gateway card.

Note: Thisfield isreserved for future functionality.

PORT field

PORT specifiesthe P-side port for the Gateway card. The port correspondsto
thelower-numbered of thetwo P-sidelinks datafilled for the Gateway intable
LTCPSINV. (The P-side links must be assigned in table LTCINV first.)
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Each DTC port supports 24 channels. So when a Gateway card is datefilled
intable IPINV, 24 channels are allocated against the port number in thetuple,
and the other 24 channels are allocated against the next port number (PORT
+ 1). To prevent inadvertent overlap, only even port numbers may be
datafilled in IPINV for TOPS-1P applications.

For more details, refer to “LTCPSINV-to-IPINV port mapping” on page 249.

IPZONE field

IPZONE specifies a primary and a secondary |P address for the Gateway
card.

TOPS Gateways require the correct primary |P addressin the IPZONE field.
The primary P address must match the one assigned to the Gateway by the
DHCP server, if aDHCP server isused. Any mismatch between DHCP
datafill and CM datafill for a Gateway will prevent the Gateway from coming
into service. The secondary | P addressisunused and should be datafilled with
0000.

GWTYPE field

GWTY PE definesthetype of Gateway and includes refinements based on the
Gateway type. For TOPS-IP applications, the Gateway type must be
datafilled as TOPS.

Two refinement fields are present for the TOPS Gateway type selector:

e TRKCLLI - The CLLI of adynamic trunk group that is datafilled for a
TOPS-1P application, such asOC or POS, intable TRKOPTS. Thisisthe
trunk group from which the switch will automatically alocate 48
membersin table TRKMEM.

* MEMSTART - the starting trunk member number in a block of 48
associated with the trunk group. Because each Gateway card can support
48 voice circuits, the starting member must be 0 or a multiple of 48.

The example datafill in Figure 26 causes automatic datafill of the following
trunk membersin table TRKMEM:

* OCIPTOREMOTE 0to 47, 48 to 95, and 96 to 143
* OCIPTOHOST 0to 47, 48 to 95, and 96 to 143
* POSIPVL 0to 47 and 144 to 191

Note 1: Removing TOPSentriesfrom table | PINV automatically removesthe
associated TRKMEM members. Table TRKMEM does not allow members
associated with a Gateway card to be manually added or removed.

Note 2: Thereis no restriction that the 48-member blocks be adjacent.

Note 3: Trunk groups typically have a maximum of 2048 members. Since
IPINV allocates 48 members at atime, this maximum is limited to 2016 for
TOPS-IP trunk groups. 2016 is the highest multiple of 48 that isless than
2048.

DMS-100 Family TOPS-IP User’'s Guide SNO09 and up



66 Chapter 2: TOPS-IP data and voice communication

Note 4. Refer to table TOPSTOPT (page page 67) for datafill that limits the
number of trunks that may be used by call processing.

TRKMEM

Figure 27 MAPd

Table TRKMEM defines the individual trunk members associated with a
trunk group. In the case of trunks defined as DY NAMIC in table TRKOPTS
and used for TOPS-IP applications, table IPINV automatically datafillstable
TRKMEM, so manual datafill is not allowed.

The following example shows partial datafill for the dynamic trunk groups.
This corresponds to the example IPINV datafill example on page 64.

isplay example for table TRKMEM

CLLI

OCl PTOREMOTE
OCl PTOREMOTE
OCl PTOREMOTE
OCl PTOREMOTE
OCl PTOREMOTE
OCl PTOREMOTE
OCl PTOREMOTE
OCl PTOREMOTE
OCl PTOREMOTE
OCl PTOREMOTE
OCl PTOHOST
OCl PTOHOST
POSI PVL

POSI PVL

POSI PVL

POSI PVL

POSI PVL

POSI PVL

POSI PVL

EXTRKNM SGRP MEMVAR

0 0 DTC 10 6 1

1 0 DTC 10 6 2

2 0 DTC 10 6 3
23 0 DTC 10 6 24
24 0 DIC 10 7 1
47 0 DTC 10 7 24
48 0 DTC 10 10 1
95 0 DTC 10 11 24
96 0 DIC 11 8 1
143 0 DTC 11 9 24

0 0 DTC 10 8 1
143 0 DTC 11 11 24

0 0 DTC 10 12 1

1 0 DTC 10 12 2
23 0 DTC 10 12 24
24 0 DIC 10 13 1
47 0 DTC 10 13 24
144 0 DIC 11 12 1
191 0 DTC 11 13 24
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TOPSTOPT

Table TOPSTOPT specifies options for TOPS trunk groups. The
MAXCONNSfield can be used to specify the maximum number of trunksin
atrunk group that can be used by call processing. This value applies only to
TOPS-IP dynamic trunk groups.

Limiting the number of usable membersin a TOPS-IP dynamic trunk group
may bedesirablefor two reasons. Thefirst reason would occur if the managed
I P network has been provisioned to handle less traffic than the automatically-
datafilled members of the trunk group could generate. The second reason is
to ensure that the spare capacity engineered for the trunk group really is
spare.

Whenthe MAXCONNSfunctionisused, thetotal number of availabletrunks
isdistributed evenly over the in-service Gateways in the trunk group. The
system automatically adjusts this distribution as Gateway cards go into and
out of service. It may take several minutes of call processing after thelimitis
set beforeit isfully in effect.

If the MAXCONNS function is not desired for a TOPS-1P dynamic trunk
group, either the trunk group should not be added to table TOPSTOPT or its
MAXCONNS value should be set to 2016. Thiswill avoid unnecessary CPU
real-time consumption on each TOPS-IP call.

Other fields in table TOPSTOPT are not used for dynamic trunks, they and
should be datafilled with default values.

Note: For more information about the use of the MAXCONNS functionality,
refer to “Limiting the use of dynamic voice links” on page 200.

The following example shows dat&fill for the three trunk groups.

Figure 28 MAP display example for table TOPSTOPT

GRPKEY ORGAREA DI SPCLG ADASERV ADASANS AN TOCLI  OLNSQRY DCl Bl DX
LNPCLGAM XLASCHEM SPIDPRC TRKSPID BILLSCRN AN FSPL MAXCONNS DI SPSPI D
COCl PTOREMOTE N N NONE NA N NONE 0
N N N N N N 60 N
OCl PTOHOST N N NONE NA N NONE 0
N N N N N N 60 N
PCSI PVL N N NONE NA N NONE 0
N N N N N N 48 N
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OFCENG

Table OFCENG contains office-wide parameters. The following parameters
arerelevant to TOPS-IP applications:

IPGW_PCM_SELECTION specifies the speech companding law and bit
inversion pattern on the 7X07 Gateway's C-side links. In all standard
office configurations, the value of this parameter should be set to AUTO
(default). When set to AUTO, the correct speech processing information
is automatically determined by the value of OFCENG parameter
TYPE_OF _NETWORK when the Gateway is|oaded.

Note 1. Any change in the value of this parameter requires the Gateway
to be reloaded

Note 2: Depending upon voice quality, international TOPS offices may
need to set the parameter to avalue other than AUTO. Thevalue
must be determined on a per site basis depending upon the
TYPE_OF NETWORK value and the appropriate PCM bit
inversions.

NUMPERMEXT allocates data structures (permanent extension blocks)
for calls. For most TOPS-IP voice applications, this value should be
incremented by one for each dynamic trunk group member. Refer to the
chapters on the individual applications for exceptions.

Note 1: NUMPERMEXT does not appear in table OFCENG if it is
autoprovisioned in table OFCAUT.

Note 2: If the number of usable membersin adynamic trunk group has
been limited in table TOPSTOPT (see page 67), no more than
the MAXCONNS limit of portperm extension blocks will be
used by thetrunk group. However, it issafer to overprovision the
portperm extension blocks, in case the MAXCONNS datafill is
changed in the future.

The following example shows datéfill for these OFCENG parameters.

Figure 29 MAP display example for table OFCENG

PARVNAVE PARMVAL
| PGW PCM_SELECTI ON AUTO
NUVPERVEXT 244

Note: Other engineering parameters are related to specific TOPS-IP
applications Refer to the chapters on the individual applications for more
information.

297-8403-906 Standard 06.03 April 2006



Chapter 2: TOPS-IP data and voice communication 69

PKTVPROF
Table PKTVPROF defines packetized voice profilesfor use in TOPS-IP call
processing. The profile index identifies atuple and is referenced by
application-specific tables. The other fields specify how codec selection
should work.

The following example shows datafill for three packetized voice profiles. A
brief description of each field follows the example. In the example,

* Profile O specifiesthat a G.711 codec (A-law or Mu-law) is alwaysto be
used.

» Profile 1 specifies that G.723 is aways to be used.

* Profile 2 specifiesthat G.711 isthe preferred codec, but G.723 may be
used if (a) the application supports auto-compression and (b) the criteria
for auto-compression are met. Refer to Chapter 4: “TOPS IP position
application” for more information about auto-compression.

Note: Table PK TVPROF was changed in TOPS19. The end of this section
includes important information for customers who are using TOPS-IPin
earlier releases.

Figure 30 MAP display example for table PKTVPROF
PROFNUM CODEC AUTOCOWP

0 Gr11 N
1 Gr23 N
2 Gr11 Y Gr23

PROFNUM field
PROFNUM identifies the tuple, so that it can be referenced by other tables.

CODEC field

CODEC identifies the preferred codec to be used for voice encoding. The
datafillable values are G711 (for uncompressed voice) and G723 (for
compressed voice). Refer to “Voice encoding and packetization” on page 49
for more information about these codecs.

AUTOCOMP field

AUTOCOMPIincludesaY/N selector and possible refinements. The selector
specifies whether auto-compression should be used for applications that
support it. Datafilling N means the profile does not support auto-
compression, and the codec in the CODEC field will always be used even if
the application supports auto-compression. Datafilling Y means that the
profile does support auto-compression for applications that also support it.
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When'Y isentered, the user must al so datafill the codec to be used when auto-
compression isin effect. The only entry allowed hereis G723. For more
information about auto-compression, refer to Chapter 7: “TOPS-1P
engineering guidelines’ of thisbook and to TOPSIWSBase Platform User’s
Guide.

Table PKTVPROF prior to TOPS19

Table PKTVPROF was changed in TOPS19 to include the fields and values
described above. In releases earlier than TOPS19, the table appears asin the
following example. (See version 02.03 of this document for a complete
description.)

Figure 31 MAP display example for table PKTVPROF prior to TOPS19
PROFNUM  PKTVFLDS

0 Gr11
1 G729 NOSI LSUP
2 G729 Sl LSUP

Asthe example shows, there was no selector for auto-compression, and it was
possible to datafill the G.729 codec (no longer supported) with or without
silence suppression. Patch CFX84 affects the interpretation of PKTVPROF
datafill, in CM loads earlier than TOPS19, as shown in the following table.
Refer to the patch documentation for more compl ete information.

Table 1 Interpretation of table PKTVPROF in CM loads earlier than TOPS19/SN06

PKTVPROF Codec used for Vol P
datafill, field Codec used for Vol P between between Gateway and
CFX84 status PKTVFLDS two Gateways IWS
not applied G711 G.711 G.711
G729 NOSILSUP | G.729 w/o silence suppression G.711
G729 SILSUP G.729 with silence suppression G.711
applied but not G711 G.711 G.711
activated
G729 NOSILSUP | G.723 G.723
G729 SILSUP G.723 G.723
activated G711 G.711 G.711 or G.723 depending
on detected voice quality
(auto-compression).
G729 NOSILSUP | G.723 G.723
G729 SILSUP G.723 G.723
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The TOPS-IP product implements Operator Centralization (OC) over an
integrated IP infrastructure. This chapter describes the OC-1P application,
focusing on the following areas:

» background on traditional OC connectivity, call flow, and capabilities
* introduction to OC-IP data and voice communication

» overview of datafill for OC-IP data links

o overview of datafill for OC-1P voice links

* OC-IP call processing and failure handling

Note: The OC-IP application hasinteractionswith the | P position application
in networks that use both. Some of the interactions are discussed in this
chapter, and some in Chapter 4: “TOPS IP position application.”

OC background

In a TOPS OC network, a number of TOPS remote switches share the
operator positions provided by a TOPS host switch. Callsoriginate in an OC
remote switch, which is responsible for call control. The OC host switch
provides the operator positions and is responsible for call and agent queue
management, force management, and position maintenance. The OC host and
OC remote communicate over data links and voice links to process a call.

Traditional OC data and voice connectivity

The OC datalinks are used for call control messages, key function messages,
and screen update messages. One data link can be shared by many callsin
progress. In atraditional OC configuration, the data links can be provisioned
on either Digital Carrier Module (DCM) or Enhanced TOPS M essage Switch
(ETMYS) peripherals. Datalinks are provisioned per remote in the host, and
per host in the remote.
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The OC voice links traditionally provide a speech path between the operator
in the host and the calling and called parties in the remote. (The OC remote
uses a conference three-port circuit to connect the voice link with the calling
and called parties.) In a configuration that uses TDM-based trunking for
voicefacilities, thevoicelinksare provisioned per remotein the host, and per
host in the remote. Each call must have a dedicated voice link while the
operator servicesthe call.

DCM OC connectivity

Figure 32 showsan example DCM OC configuration. Each DCM can support
one OC datalink, and the remaining DCM circuits can be used for OC voice
links. In addition, OC voicelinks can be provisioned on any switch peripheral
that supports appropriate analog or digital trunks.

Figure 32 DCM OC data and voice connectivity

DCM DCM EI
OC host —
Ocsc\ﬁ?(]:gte -------- switch —
DCM DCM
£Z—
DTC DTC -

OCdata -----_--
OC voice

Note: DCMs are no longer manufactured or sold.

ETMS OC connectivity
TOPS introduced ETMS OC to increase OC capacity in the following ways:
* Increased the number of OC nodes (switches) that a single switch can

communicate with—from 15 to 31, or 15 to 30 if the Host Remote
Networking by Queue Type capability is used.

* Removed thelimitation that an OC host could provide amaximum of 150
positions for each remote.

* Removed the limitation that the data link technology could support a
maximum distance of 1500 miles between an OC host and OC remote.
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Figure 33 shows an example ETMS OC configuration. Each ETMS
peripheral can support up to 31 OC data links, and the remaining ETMS
circuits can be used for OC voice links. In addition, OC voice links can be
provisioned on any switch peripheral that supports appropriate analog or
digital trunks.

Note: TOPS OC via ETMS functionality isno longer available.

Figure 33 ETMS OC data and voice connectivity

ETMS ETMS
OC host
OC emate Al switch :;EI
ETMS ETMS -
DTC or DTC or :;EI
oM DCM
OCdata -----_-
OC voice

Traditional OC call flow

Figure 34 shows an example traditional OC call flow that illustrates the use
of voice and datalinks. Use of voicelinksisdescribed in thetext. The arrows
represent data messages. The data messages include both OC data (between
the host and remote) and OPP data (Open Position Protocol, between the host
and position.) Note that some OC messages encapsul ate OPP messages.

Figure 34 Example of traditional OC call flow

OC remote switch events and OC host switch events and Position events and
processing processing processing

A call that requires an operator arrives
at a TOPS switch. QMS and OC
translations determine that this is a
TDM OC call.

The remote selects an OC data link
and requests an operator from the
host.

OC message: Request Operator

-

The host selects an operator at a
TDM position.
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OC remote switch events and OC host switch events and

Position events and

processing processing processing

The host selects an OC voice link and

connects it to the position’s nailed-up

voice link.

The host informs the remote that a

position has been allocated for the

call. (This message identifies which

OC voice link the host has selected.)

OC message: Got Operator
-
The remote allocates a conference
three-port circuit (CF3P) and uses it to
connect the OC voice link to the
caller’s voice.
The remote sends call arrival data to
the host, in a series of OPP messages
encapsulated in a series of OC
messages.
OC message: OPP Call Begin
|
OC message: OPP Call Updates
|

The host extracts the OPP call arrival

data from the OC messages, and

forwards it to the position in a series of

OPP messages.

OPP message: Call Begin
|

OPP message: Call Updates

The remote generates call arrival
tones for the operator over the OC
voice link. (These tones are not heard
by the caller.)

The call is established and data
messages are processed.

The host forwards OPP key function
and screen update messages
between the remote and the position
as needed to process the call.

When the call is complete, the remote
breaks its voice connections,
deallocates the CF3P, frees its end of
the OC voice link, and instructs the
host to release its resources.

-

The position displays the call
arrival information for the
operator. The operator hears the
call arrival tones.

The caller and the operator
converse. The operator may key
in call information. The position
may exchange OPP messages
with the host. The position may
also communicate with various
data bases.
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OC remote switch events and OC host switch events and Position events and
processing

processing processing

-
The remote frees its remaining The host instructs the position to end
resources and generates an AMA the call.

record.

OC message: Release Operator

-

OC message: Operator Released

The host acknowledges to the remote
that it is freeing its resources.

OPP message: Call End

-
The host frees its resources and The position clears the call and
marks the position available to serve awaits a new call.

the next call.

Note: Refer to page 105 for an example OC-1P call that usesaTDM position.
Refer to page 144 for an example OC-1P call that uses an I P position.

OC capabilities
TOPS OC provides the following two optional capabilities:

Host Remote Networking by Queue Type (HRNQT) allowscallsina
single OC remote switch to obtain operators from different OC hosts
based on the call queue assigned to the call. Also, some calls can be
handled as standal one (non-OC) calls while others are handled as OC
remote calls based on the call queue. With HRNQT, a TOPS switch isno
longer a pure standalone, host, or remote switch. A single TOPS switch
can function as all three.

Alternate host processing (part of HRNQT) allows the operating
company to datafill the following information for each call queue:

— aprimary and an aternate host

— alist of reasons (such as deflection) why failure to get an operator
from the primary host would cause the switch to attempt to get an
operator from the alternate host

If acall failsto get an operator from the primary host and is not eligible
for aternate host processing, it is routed to treatment.

Note: Operator Centralization Night Closedown (OCNC) was used with the
TOPSACD queuing system to allow a TOPS switch to function as aremote
during certain times of the day and as a standalone (non-OC) for the rest of
the day. TOPS Queue Management System (QMS), which has replaced
TOPSACD, provides amore powerful way to handle cals differently
depending on time of day.
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OC-IP introduction

In an OC-1P configuration, acommon I P infrastructure replaces the separate,
point-to-point provisioning of data and voice between the OC switches.
Through the IP-XPM, TOPS-IP handles all the OC data and voice traffic
across the managed | P network.

General OC functionality remainsunchangedinaTOPS-IP network. OC host
and remote switches have the same fundamental roles as before, and the IP
data and voice communi cation technol ogy istransparent to operators. OC-1P
interworks fully with HRNQT and Alternate Host Selection. The alternate
host need not use OC-IP. OC-IP aso interworks fully with both traditional
TDM-based operator positions and | P positions.

Figure 35 shows an example OC-IP configuration with TDM-based
positions.

Figure 35 Example OC-IP configuration (without IP positions)

Managed
IP network
OCremote | IP- IP- | OChost |/
switch | xpm ["°""°F """ XPM switch
Y —
OC host/
standalone/ EI
OCremote| IP- |._.... _.... IP- remote |&£&=—=
switch | xpwm XPM | switch
L\

IP data and voice --------
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OC-IP data communication

This section discusses concepts and terms related to OC-IP data
communication.

Note: Much of thisinformation is specific to the OC-1P application. For more
basic information about the TOPS-IP infrastructure for data communication,
refer to Chapter 2: “ TOPS-IP data and voice communication.”

IP-XPM data interface

The SX05DA processor card inthe IP-XPM providesthe switch interfacefor
OC-1P data communication between OC host and remote switches.

OC-IP data links

OC-1P datalinks are used for call control, key function, and screen update
messaging between an OC host switch and an OC remote switch. At the
transport layer they use the UDP protocol

The OC-IP application does not have an explicit concept of datalink groups.
However, it is still possible to datafill multiple data links to be used for
communication with a distant office. Aswith traditional OC, the reason for
having multiple data links between apair of officesisto provide redundancy
or to increase throughput capacity (or both). With OC-IP, these objectivesare
achieved by provisioning data links to a distant office on more than one IP-
XPM. (Datafilling more than one data link to a distant office on the same | P-
XPM does not increase throughput capacity. And, depending on how the
network is configured, it may provide only a small amount of redundancy.)

An OC data link represents alogical connection between two switches.
Although it does not represent a physical path, the two endpoints of the data
link are fixed. An OC switch must have datafill for both of the connection
endpoints—the local end and the distant end—of each datalink it uses.

Related switch datafill

Thelocal endpoint of an OC data link is represented in switch datafill by a
COMID. Recall that a COMID specifies a particular SX05DA-equipped
DTC and, indirectly through table IPSV CS, a port. Each OC-1P datalink is
associated with a unique COMID.

The switch datéfill for the far endpoint of an OC-1P data link specifiesthe
distant socket directly, asfollows:

* It specifiesthe active | P address of the SXO5DA XPM that providesLAN
connectivity for the datalink in the distant switch.

» It specifiesthe port number that is datafilled in the distant switch against
itsend of the data link.

Note: The CM cannot learn the far-end IP address or port from the network.
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Parallel datafill requirements

Datafill for IP-XPM 1P addresses and ports must be coordinated between
switchesin the OC network. Also, if the Dynamic Host Configuration
Protocol (DHCP) isused to configure SXO5DA | P addresses, the CM datafill
at one end of alink must be consistent with the information provided by the
DHCP server at the other end of the link. If the datafill between switchesis
inconsistent for adatalink, it will not be possible to bring the datalink into
service.

Note: For morediscussion, refer to “ Parallel datafill for OC-1P datalinks’ on
page 91.

Encryption

A simple encryption agorithm is used on OC-1P data links to protect
sensitive data such as passwords, PINs, and credit card numbers. The
encryption algorithm isintended to protect data against casual observers of
the I P network traffic. It may not be sophisticated enough to withstand serious
efforts to decrypt the messages.

OC-IP voice communication

This section discusses concepts and terms related to OC-1P voice
communication.

Note: Thissection assumesfamiliarity with TOPS-IP infrastructure for voice
communication. Refer to Chapter 2: “TOPS-1P data and voice
communication,” for more information.

IP-XPM voice interface

The 7X07AA Gateway card in the IP-XPM provides OC-IP voice
communication. The 7X07 converts between circuit-switched voice and
packet-switched voicein an OC call.

Dynamic voice trunks

OC-1P voicelinks use dynamic trunks to send voice traffic over adata packet
protocol. With dynamic trunking, there is no fixed connection to the far end.
Oneimplication isthat an OC remote switch, for example, can use the same
dynamic trunk group to connect to different OC hosts.

ISUP call processing

From the CM perspective, dynamic voice trunks appear as | SUP trunks that
use the Q.764 protocol. However, ISUPisonly used between the CM and the
IP-XPM. The CM includes proprietary information, such as terminal
identifiers (TID), in the ISUP IAM message used to establish a Vol P
connection. The SX05DA card in the IP-XPM routes | SUP messages to the
7X07 Gateway card, which converts between ISUP signaling on its C-side
and a Vol P signaling protocol on the LAN side.

Note: The SS7 network and associated datafill are not used in OC-IP.
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Interactions with IP positions

When acall in an OC remote switch is assigned atraditional TDM-based
position in the host switch, the Vol P connection is between 7X07 Gateways
in the host and the remote. However, when a call in an OC remote switch is
assigned an | P position in the host, the Vol P connection is directly between
the position and a 7X07 Gateway in the remote. Thisisreferred to as a host
voice bypass call, and it uses no voice resources in the host—neither for call
signaling nor for bearer.

Host voice bypass improves Vol P quality at the IP position in two ways:

* Reduces the VoI P packet latency (delay) and jitter (variability in the
delay) between the OC remote and the position, by eliminating the need
to have the host receive and forward each packet. This can reduce one-
way latency by 50 to 70 ms.

» Reduces transcoding. Each time speech data undergoes decoding and
encoding from one representation to another, some degradation of the
signal occurs. Thisis especially important for calls (such as calls that
come to TOPS from the wireless network) that may have already
undergone compression and decompression before they reach the OC
remote switch.

Note: Refer to Chapter 7: “TOPS-IP engineering guidelines” for information
about the impact of host voice bypass on provisioning in an OC host.

The same IP-XPM can support both OC-1P and IP positions.

Dynamic trunk groups

A 7X07 Gateway card supports 48 dynamic trunk members. All 48 members
must be in the same trunk group. An OC host switch can use the same trunk
group for connectionsto all of the OC remotes it serves, if the capacity of a
trunk group is sufficient. Similarly, an OC remote can use a single trunk
group to connect to al of its OC hosts. However, a combination host/remote
switch must use different trunk groups (and thus different Gateways) for its
connections to hosts and its connections to remotes.

In an OC remote switch, the same dynamic OC trunk group can be used both
for connectionswith host switchesand for connectionswith positions, in host
bypass calls. However, an OC host must use different trunk groups (and thus
different Gateways) for its connections to remotes and its connections to the
|P positions that it hosts.

VoIP signaling

To control voice connections across the managed | P network, the Gateways
use the SIP protocol in 7X07 software release 4.0 and higher. (Earlier 7X07
software releases used the proprietary |GIP protocol for call signaling.) A
streamlined subset of SIP isused when Gateways in an OC host and an OC
remote communicate with each other. When a Gateway in an OC remoteis
communicating directly with an IP position, it uses industry-standard SIP,
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Voice encoding

The OC-IP application can use two codecs, G.711 and G.723, depending on
the packetized voice profile that is datafilled against the call queue. Auto-
compression is not supported when the I P voice connection is between the
OC remote and OC host (that is, when atraditional TDM position is serving
the call). However, auto-compression is supported in host voice bypass calls,
where the | P voice connection is between the OC remote and an | P position.
Refer to Chapter 4: “TOPS | P position application” for more information
about auto-compression.
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OC-IP voice and data paths

Figure 36 illustrates the voice and data paths for an OC-1P call that uses a
traditional TDM-based position in the OC host. A description follows the

figure.
Figure 36 OC-IP voice and data paths (non-IP positions)
PSTN %
OC remote — OC host
switch switch

1

I

I

1
Bus Net TDM TDM Net Bus
XPM XPM ':
I
CF3P I
I
I
IP- L., o 1P- |
r+—F—— — - XPM x|:>|\/|________II
| I
I [
Ll— - cMm cm [ —|* ]
R I |

Managed
IP network
IP voice and data ----------------
Data - — — — — — -
TDM voice

Note: Refer to page 121 for asimilar figure that includes an I P position and
host voice bypass.
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In the figure, the subscriber voice path originates at the OC remote switch
fromaTDM trunk in the public switched telephone network (PSTN), and is
connected to a conference circuit (CF3P) through the DM S network. The
OC-1P voice link connects to the same CF3P and terminates to the C-side of
a7X07 Gateway card in the remote's I|P-XPM. The Gateway converts TDM
voice to packetized voice and presents the voice stream to the managed |P
network. In the host, a second 7X07 Gateway converts the packetized voice
stream back to TDM voice. The TDM voice path in the host is from the C-
side of the host’s Gateway, through the DM S network to a TDM peripheral
and then toward the position.

The CM in the remote switch can originate data messages for the host (OC
protocol) and for the position viathe host (OPP protocol encapsulated in OC
protocol). These messagestravel viatheremote’s DM S Bus (message switch)
and network to an SX05DA card in the remote's |P-XPM. The SX05DA
packetizes the data and presentsit to the managed I P network. The SXO5DA
in the host’s IP-XPM receives the data from the 1P network. The data path
from there is across the host IP-XPM’s C-side links through the DM S
network and message switch to the host’s CM. Between the host and the
position, the data path is the same as it would be without OC-IP.

Mixing OC-IP and traditional OC

OC-1P and traditional DCM or ETM S OC can no longer coexist in the same
switch. TDM-OC links must be replaced by OC-IP links prior to an upgrade
to SNO8 or higher. Any OCHOST or OCHOSTQ tuple which references a
TDM-OC link will cause a TABXFR to halt if not replaced prior to such an
upgrade.

Once the host is upgraded to SNO8 or higher, a position using an ETM S for
data connectivity to a host will not be ableto RTS or login. Similarly, after
upgrading to SN08, aremote using an ETMS for data connectivity to a host
will not be ableto send callsto that host. A host using an ETM S for data
connectivity to aremote will stop receiving calls from that remote once the
remote is upgraded to SNO8 or higher.
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Overview of datafill for OC-IP data links

Thissectionintroducesthe datafill required for OC-IP datalinks. Throughout
this discussion the example datafill is shown for the OC switch labeled

“Home” in Figure 37.

Figure 37 Configuration for OC-IP data communication datafill examples

Managed
IP network
DTCLlhe=v-v’  eeeen DTC5 EI
Remote 1 DA Host
DA operators
DTC2t----4 |-----. DTC 6
DTC3|..-.. R - - - - DTC 10
Remote 2 Home EI
£Z—\
DTC4 - ----F  ---- DTC 11 TA operators

The Home switch usesthe HRNQT capability, and functionsin thefollowing

three ways:

» asan OC host for TA callsfrom switches “Remote 1” and “ Remote 2"
» asastandalone switch for TA callsthat are routed directly to it from end

offices or tandems

» asaremotefor DA callsthat are routed directly to it from end offices or
tandems; its DA operators are provided by the switch “DA Host”

In the exampl e configuration, the Home switch needs OC communication
with three distant OC offices. For each distant switch, Home provisions four
OC-1P data links—two on each IP-XPM (DTC 10 and DTC 11)—for atotal

of 12 datalinks.
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This section discusses the data-related tables that are specific to OC-1P and
the data-related tables that are part of the base I P infrastructure. For the
infrastructure tables, it includes OC-1P application-specific considerations.
Each table description includes an example of the datafill for OC-IP data
links at the Home switch. The tables are described in the following order:

* LTCINV (Line Trunk Controller Inventory)
o XPMIPGWY (XPM IP Gateway)
 XPMIPMAP (XPM IP Mapping)

* IPSVCS (IP Services)

* |IPCOMID (IP Communication |dentifier)

* OCOFC (OC Office)

* OCGRP (OC Group)

* OCIPDL (OC-IP DataLink)

* TOPSPARM (TOPS Parameters)

Note 1. Datafill for OC-1P data links is unaffected by whether the calls that
use these data links use | P positions or traditional TDM-based positions. All
of the examplesand discussion in this section apply for both situations. Refer
to Chapter 4: “TOPS IP position application” for information about 1P
position datafill.

Note 2: Refer to Chapter 8: “TOPS-IP data schema” for details on the range
of valid datefill for every table affected by TOPS-IP.
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LTCINV
Table LTCINV specifies hardware inventory information for each IP-XPM
(excluding the P-side link assignments). TOPS-IP infrastructure
considerationsfor table LTCINV are discussed beginning on page 52. OC-IP
data links introduce no application-specific considerations.

In the following example, the Home switch datafillsDTC 10 and DTC 11
with the most recent QTP and firmware load names and the circuits that are
needed for TOPS-IP data links.

Figure 38 MAP display example for table LTCINV

LTCNAME ADNUM FRTYPE FRNO SHPOS FLOOR ROW FRPOS EQPEC  LOAD EXECTAB
CSLNKTAB
OPTCARD
TONESET PROCPEC EXTLI NKS E2LOAD OPTATTR
PEC6X40 EXTI NFO
DTC 10 1001 LTE 0 51 0 cC 0 6X02AF QTP22xx ( ABTRK DTCEX) $

(011 00) (011 0 1) (0 11 0 2) (O
(011 06) (0110 7) (011 0 8) (0 11
(0 11 0 12) (0 11 0 13) (0 11 0 14) (O

(MX76C14 HOST) $

NORTHAA SX05DA $ SXO5DA $
6X40FC N
DTC 11 1002 LTE 0 51 0

(011 10) (0111 1) (0111 2) (0
(011 16) (011 1 7) (0 11 1 8) (0 11
(011 1 12) (0 11 1 13) (0 11 1 14) (O

11 0 3) (0 11 0 4) (0 11 O 5)
09) (011 0 10) (0 11 0 11)
11 0 15)$

6 SXFWAJ02 (ccs7) $
cC o 6X02AF  QTP22xx (ABTRK DTCEX)$
11 1 3) (0 11 1 4) (0 11 1 5)

19 (011 1 10) (0 11 1 11)
11 1 15)$

(MX76C14 HOST) $

NORTHAA SXO5DA $ SXO5DA $ 6 SXFWAJ02 (ccs7) s
6X40FC N
XPMIPGWY

Table XPMIPGWY specifies gateway router information for SXO5DA cards.
A gateway router is a component of the managed IP network and is used to
forward IP packetsto other networks. TOPS-IPinfrastructure considerations
for table XPMIPGWY are discussed beginning on page 55. OC-IP datalinks
introduce no application-specific considerations.

In the following example, the Home switch datafills two default routers.

Figure 39 MAP display example for table XPMIPGWY

GW NDEX  DESTADDR RTEMASK GW PADDR METRI C
0 0000 0000 47 192 3 1 0
1 0000 0000 47 192 3 2 0

Note: Home will not actually use this datafill, since it uses the DHCP
(network) method for configuring its IP-XPMs. Home did not need to datafill
anything in table XPMIPGWY.
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XPMIPMAP

Table XPMIPMAP specifies various I P information for the SXO05DA,
including the configuration method used when the IP-XPM is brought into
service. TOPS-IP infrastructure considerations for table XPMIPMAP are
discussed beginning on page 57. OC-1P data links introduce no application-
specific considerations.

In the following example, the Home switch datafills the DHCP method for
DTC 10and DTC 11, along with the Ethernet speed specification and subnet

mask.
Figure 40 MAP display example for table XPMIPMAP
XPMNAVE ~AUTONEG  SUBNVASK | PCONFI G ACTADDR | NADDR
UNI TO UNI T1 GW NDEX DNSI NFO
DIC 10  AUTO 255 255 255 0 DHCP
DIC 11  AUTO 255 255 255 0 DHCP

Note 1. When the DHCP method is datafilled, the IP-XPM is configured by
the DHCP network server, so router datafill in table XPMIPGWY is never
used.

Note 2: When the CM method is datafilled, the GWINDEX refinement
specifiesalist of indexesinto table XPMIPGWY. After changing the datafill
for GWINDEX, users should update the static data for the SXO5DA. For
details, refer to “Updating static data’” on page 299.

IPSVCS

Table IPSV CS defines | P transport services for the SXO5DA. Each service
name represents a software port and transport protocol. The service nameis
referenced by table IPCOMID. TOPS-IP infrastructure considerations for
table IPSV CS are discussed beginning on page 59.

The OC-IP application requires that the protocol be datafilled as UDP. Also,
the application does not allow the port to be changed unless all datalinksthat
use the IP service are off-line.

Each OC-1P data link associated with a particular IP-XPM must use a
different IPSV CS tuple. However, two OC-1P data links associated with
different IP-XPMs may use the same IPSVCS tuple.

Inthefollowing example, the Home switch defineseight | P transport services
for OC-1P data links.
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Figure 41 MAP display example for table IPSVCS

SERVI CE PORT PROTOCCL
REML_OCI PSVC1 8600 ubP
REML_OCI PSVC2 8601 ubP
REML_OCI PSVC5 8604 ubP
REML_OCI PSVC6 8605 ubP
REM2_OCI PSVC1 8608 ubP
REMR2_OCI PSVC2 8609 ubP
DAHOST_QOCI PSVC1 8612 ubP
DAHOST_QOCI PSVC2 8613 ubP

The exampleillustrates two different strategies for defining | P transport
services. Keep in mind that the Home office will have four OC-1P data
links—two on each |P-X PM—to each of three offices.

» Thefirst strategy, shown for the data links to Remote 1, is to datafill a
unique I P transport service for each OC-IP data link. Thisis the most
straightforward strategy.

» The second strategy, shown for the data links to Remote 2, involves
reusing the same set of |P transport services on each IP-XPM. Thusitis
necessary to datafill only two servicesfor Remote 2. (The second strategy
isalsousedfor DA Host.) Thisstrategy requiresalittlelessdatafill. It also
uses fewer port numbers, which could be useful if it isdifficult for
network plannersto identify a sufficiently large range of portsfor use by
OC-IP datalinks. (See Note 1.)

Thereis no performance reason for selecting either strategy. The decision
depends only on which one the operating company finds easier to manage.

Note 1. The managed IP network can be configured to use port assignments
for different applications to manage quality of service, including minimizing
loss of OC data link messages. Refer to Chapter 7: “TOPS-1P engineering
guidelines,” for the recommended port range and other related information.

Note 2: Each OC switch must know, for each of its datalinks, which port the
distant switch has datafilled for its end of the data link. For more discussion,
refer to “Paralel datafill for OC-IP data links” on page 91.

IPCOMID

Table IPCOMID defines COMIDs. A COMID represents local connectivity
information for a data link. TOPS-IP infrastructure considerations for table
IPCOMID are discussed beginning on page 60.

A separate COMID must be datafilled for each OC-1P datalink. The COMID
isreferenced by table OCIPDL, which associates a data link with it.
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The Home switch distributes its OC-IP data connectivity across two | P-
XPMs, and each XPM has two data links to each of the three distant offices.
In the following example, the Home switch defines the 12 COMIDs needed
for its OC-IP datalinks. Notice that all the COMIDsthat are datafilled to use
the same |P-XPM have different IP transport services, but the same service
can be used for COMIDs on different IP-XPMs.

Figure 42 MAP display example for table IPCOMID

SERVI CE XPMNAME
REML_OCI PSVC1 DTC 10
REML_OCI PSVC2 DTC 10
REM2_OCI PSVC1 DTC 10
REMR2_OCI PSVC2 DTC 10

DAHOST_QOCI PSVC1 DTC 10
DAHOST_QOCI PSVC2 DTC 10

REML_OCI PSVC5 DTC 11
REML_ OCI PSVC6 DTC 11
REM2_OCI PSVC1 DTC 11
REM2_OCI PSVC2 DTC 11

DAHOST_QOCI PSVC1 DTC 11
DAHOST_QOCI PSVC2 DTC 11

Note: The COMID associated with a data link only specifies information
about the local end of the datalink. The COMID does not specify anything
about the far end of the datalink (at the distant switch); thisinformation is
defined in table OCIPDL (page 89). For more discussion, refer to “Parallel
datafill for OC-1P datalinks’ on page 91.

OCOFC

Table OCOFC defines the names of offices in the OC network. Thistableis
also used by traditional OC, and the OC-1P application does not change the
way it is used. Since Home uses HRNQT and handles some callsas a
standalone switch, the Home office is datafilled along with the three distant
offices.

Note: OC-1P may use office numbersin the range 1 to 31.

Figure 43 MAP display example for table OCOFC
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OCGRP

Table OCGRP provides information about each distant office datafilled in
table OCOFC. It identifies each office asahost or aremote, specifiesthe BCS
level of that office, and provides information about the voice and data
connectivity to that office. Table OCGRP allows the voice and data paths to
be provisioned as either TDM or IP.

Note: |P data connectivity can be used only when |P voice connectivity is
used, and vice versa.

The DLOVRLAY field consolidates the data refinements, and the VLGRP
field specifies the voice circuit (described on page 103). For OC-IP, the data
link selector is P and there are no further refinements or subfields.

In the following example, the Home switch datafills the three offices with
which it has IP data and voice connectivity.

Figure 44 MAP display example for table OCGRP

OFCTYPE  VLGRP DLOVRLAY BCSLEVEL
REMOTE OCl PTOREMOTE | P 50
REMOTE OCl PTOREMOTE | P 52
HOST OCl PTOHOST I P 52

Note 1. When the network uses HRNQT, a distant switch may function as
both ahost and aremote for some other office. In this case, the distant switch
must have two different entriesin both table OCOFC and table OCGRP. One
OCGRP entry identifiesit as a host and the other entry identifiesit asa
remote. Also, adistant switch needstwo entriesin OCOFC if some of the OC
traffic uses OC-1P and some of it uses traditional OC.

Note 2: Although table control allows IP voice and data entries for offices
datafilled with BCS 48 or higher, the OC-1P application is not supported
unless both the host and the remote are at BCS 50 (TOPS15) or higher.

OCIPDL

Table OCIPDL defines the OC-IP data links that are used to communicate
with each distant office. It also provideslocal and distant endpoint
information about each link.

The two-part key consists of a distant office name and a data link number (O
to 7). Up to eight datalinks can be datafilled against each distant office. The
distant office name must already be defined in table OCGRP with an IP data
selector. The COMID identifies atuplein table IPCOMID, which indirectly

specifies the port, protocol, and |P-XPM used for the local end of the data
link.
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The IP address and port number fields directly specify the socket that the
distant office usesfor itsend of thedatalink. This|P addressisthe active side
| P address of the SXO05DA that supports the distant office’s end of the data
link. For more discussion, refer to “Parallel datafill for OC-1P datalinks’ on

page 91.

In the following example, the Home switch datafills four data links for each
distant office, for atotal of 12.

Figure 45 MAP display example for table OCIPDL

OCDLKEY COM D | PADDR PORT
REMOTE1 O 4 47 192 201 112 8600
REMOTEL 1 5 47 192 201 112 8601
REMOTE1 4 16 47 192 201 212 8604
REMOTE1 5 17 47 192 201 212 8605
REMOTE2 0O 8 47 192 218 140 8644
REMOTE2 1 9 47 192 218 140 8654
REMOTE2 4 20 47 192 218 240 8684
REMOTE2 5 21 47 192 218 240 8694
DAHOST 0O 12 47 192 63 100 8606
DAHOST 1 13 47 192 63 100 8607
DAHOST 4 24 47 192 63 200 8610
DAHOST 5 25 47 192 63 200 8611
TOPSPARM

Table TOPSPARM contains TOPS-specific office parameters. The
OCIPDL_AUDIT_THRESHOLD parameter specifies how many
consecutive audit failures are allowed before the state of an OC-1P data link
ischanged from INSV to SY SB. Audits are performed every 5 seconds. The
range of valuesis 2 to 10 failures and the default is 3.

Note: For moreinformation on OC-IP datalink maintenance, refer to Chapter
10: “TOPS-1P maintenance activities.”

In the following example, the Home switch sets the audit threshold to 3
failures.

Figure 46 MAP display example for table TOPSPARM

OCl PDL_AUDI T_THRESHCOLD 3
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Parallel datafill for OC-IP data links
Datafill for the local and far-end OC-IP data link connectivity must be
parallel between nodes on the network. This ensures that data messages can
be routed to the correct IP-XPM and to the correct application software. A
datalink cannot be brought into service unless the datafill is consistent.

This section discusses the parallel datafill requirements for the IP
configuration methods (identified in the IPCONFIG field in table
XPMIPMAP), asfollows:

* network method (DHCP)
* CM method

Network method

When using the DHCP method, the IP-XPM receives its active |P address
from aDHCP server in the network. Figure 47 illustrates the parallel datefill
required between OC switches and the DHCP server. Fields showing the
same background pattern must have the same datafill.

As shown in the figure, the | P address provided to Switch A by the network
must match the IPADDR valuein table OCIPDL at Switch B, and vice versa.
Also, the PORT valuein table IPSVCS at Switch A must be the same one as
the PORT valuein OCIPDL at Switch B.
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Figure 47 Parallel datafill for OC-IP data links—network method

Switch A (DTC 30)

DHCP server

OCDLKEY COMID IPADDR PORT
Table V 640
oaIPDL SWITCHB 0 1 47192 3 116 7]
COMID SERVICE XPMNAME
Table
IPCOMID 1 OCIPSVC DTC 30
SERVICE PORT PROTOCOL
Table
IPSVCS OCIPSVC 630 UDP
XPMNAME IPCONFIG ACTADDR
Table
XPMIPMAP DTC 30 o DHCP
Switch B (DTC 40)
OCDLKEY COMID IPADDR PORT
Table )éég(
OCIPDL SWITCHA 0 12 =47192201 112 =
COMID SERVICE XPMNAME
Table
IPCOMID 12 OCIPSVC DTC 40
SERVICE PORT PROTOCOL
Table "/ "/
IPSVCS OCIPSVC Z {eﬁ/ % uDP
XPMNAME IPCONFIG ACTADDR
Table
XPMIPMAP DTC 40 o DHCP

Active IP address
of DTC 30

=27.192.201.112 =

Active IP address
of DTC 40

47.192.3.116
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CM method

When using the CM method, the IP-XPM obtainsits|Pinformation from CM
datafill. At either switch, the local data link connectivity information is
contained intable XPMIPMAPinthe ACTADDRfield, and intable IPSVCS
inthe PORT field. Thedistant datalink connectivity information is contained
in table OCIPDL in fields IPADDR and PORT. Figure 48 illustrates the
parallel datafill required between two OC switches. Fields showing the same
background pattern must have the same datafill.

Asshowninthefigure, for agiven datalink to have parallel datafill between
Switch A and Switch B, the ACTADDR vaue in XPMIPMAP at Switch A
(local) must match the IPADDR valuein OCIPDL at Switch B (distant). And
the PORT valuein IPSVCS at Switch A (local) must match the PORT value
in OCIPDL at Switch B (distant).
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Figure 48 Parallel datafill for OC-IP data links—CM method

Switch A (DTC 30)
OCDLKEY COMID IPADDR PORT
Table ./
47 192 3116 8640
Jable | swircheo | 11 [Rariszaiio K
COMID SERVICE XPMNAME
Table
IPCOMID 1 OCIPSVC DTC 30
SERVICE PORT PROTOCOL
Table
IPSVCS OCIPSVC UDP
XPMNAME IPCONFIG ACTADDR
Table
XPMIPMAP DTC 30 CM 47192201112 == ...
Switch B (DTC 40)
OCDLKEY COMID IPADDR PORT
Table
= — 630
OCIPDL SWITCHA O 12 =47 192201 112 ==
COMID SERVICE XPMNAME
Table
IPCOMID 12 OCIPSVC DTC 40
SERVICE PORT PROTOCOL
Table L/ / //
IPSVCS ocIPSVC %16 7] uop
// YL A
XPMNAME IPCONFIG ACTADDR
Table
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Overview of datafill for OC-IP voice links

This section introduces the datafill required for OC-IP voice links. Again,

throughout this discussion the example datéfill is shown for the OC switch
labeled “Home” in Figure 49.

Figure 49 Configuration for OC-IP voice communication datafill examples

Managed
IP network
DTCLlhe=v-v’  eeeen DTC5 EI
Remote 1 DA Host
DA operators
DTC2t----4 |-----. DTC 6
DTC3|..-.. R - - - - DTC 10
Remote 2 Home EI
£Z—\
DTC4 - ----F  ---- DTC 11 TA operators

This section discusses the voice-related tables that are specific to OC-IP and

the voice-related tables that are part of the base IP infrastructure. For the

infrastructure tables, it includes OC-1P application-specific considerations.
Each table description includes an example of the datafill for OC-IP voice

links at the Home switch. The tables are described in the following order:

LTCINV (LTC Inventory)

CARRMTC (Carrier Maintenance)
LTCPSINV (LTC P-side Inventory)

CLLI (Common Language Location Identifier)
TRKGRP (Trunk Group)

TRKSGRP (Trunk Subgroup)

TRKOPTS (Trunk Options)

SITE (Site)

IPINV (IP Inventory)

TRKMEM (Trunk Members)
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*  TOPSTOPT (TOPS Trunk Options)

* OFCENG (Office Engineering)

» PKTVPROF (Packetized Voice Profile)

* TQCQINFO (TOPS QMS Call Queue Information)
*  OCGRP (Operator Centralization Group)

Note 1. Datafill for OC-1P voice linksis essentially the same regardless of
whether the OC-IP callsare expected to be served by operatorsat | P positions
or operators at traditional TDM-based positions. This section notes where
there are differences.

One difference not fully discussed in this section, however, is the effect of
host voice bypass on engineering rules for 7X07 Gateway cards. Refer to
Chapter 7: “TOPS-I1P engineering guidelines’ for more information.

Note 2: Refer to Chapter 8: “ TOPS-IP data schema’ for details on the range
of valid datafill for every table affected by TOPS-IP.

LTCINV

Table LTCINV contains the inventory datefill (excluding the P-side link
assignments) for IP-XPMs. TOPS-IP infrastructure considerations for table
LTCINV arediscussed beginning on page 52. OC-1P voicelinksintroduce no
application-specific considerations.

In the following example, the Home switch datafills DTC 10 and DTC 11
with the North American toneset, which is required to satisfy table control
and diagnostics, and with the other information that is required for TOPS-IP.

Figure 50 MAP display example for table LTCINV

LTCNAME ADNUM FRTYPE FRNO SHPOS FLOOR ROW FRPCS EQPEC  LOAD  EXECTAB
CSLNKTAB
OPTCARD
TONESET PROCPEC EXTLINKS  E2LOAD OPTATTR
PEC6X40  EXTI NFO
DIC 10 1001 LTE 0 51 O C 0  6X02AF QIP22xx (ABTRK DTCEX)$
(011 00) (011 01) (011 02) (011 03) (011 04) (011 05) (0 11 0 6)
(011 07) (011 08) (011 09) (0 11 0 10) (0 11 0 11) (0 11 0 12) (0 11 0 13)
(0 11 0 14) (0 11 0 15)$
(MX76Cl4 HOST) $

NORTHAA SX05DA $ SXO5DA $ 6 SXFWAJ02 (ccs7) $
6X40FC N
DIC 11 1002 LTE 0 51 0 cC 0 6X02AF  QTP22xx ( ABTRK DTCEX) $

(011 10) (0111 1) (0111 2) (0111 3) (0111 4) (011 15) (011 1 6)
(011 17) (011 18) (011 19) (011 1 10) (0 11 1 11) (0 11 1 12) (0 11 1 13)
(011 1 14) (0 11 1 15)$

(MX76C14 HOST) $
NORTHAA SXO5DA $ SXO5DA $ 6 SXFWAJ02 (ccs7) $
6X40FC N
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CARRMTC

Table CARRMTC specifies maintenance control information for the I1P-
XPM. TOPS-IP infrastructure considerations for table CARRMTC are
discussed beginning on page 53. OC-1P voice linksintroduce no application-
specific considerations.

In the following example, the Home switch datafills carrier maintenance
information for the type of IP-XPM (DTC) used for OC-1P voice.

Figure 51 MAP display example for table CARRMTC
CSPMIYPE TMPLTNM RTSML  RTSOL ATTR

DrC TOW 255 255 DS1 NT7X07AA MJ_LAW SF ZCS BPV NI LDL N 250 1000
50 50 150 1000 3 6 864 100 17 511 4 255

LTCPSINV

Table LTCPSINV contains the IP-XPM’s P-side link assignments for the
7X07 Gateway cards. TOPS-IP infrastructure considerations for table
LTCPSINV arediscussed beginning on page 54. OC-IP voicelinksintroduce
no application-specific considerations.

Inthefollowing example, the Home switch datefills P-sidelinks 6 through 11
for DTC 10and DTC 11. Theselinkswill support three Gateways on each | P-
XPM. The even-numbered linkswill be datafilled asthe port numbersin table
IPINV (page 100).

Figure 52 MAP display example for table LTCPSINV
LTCNAME PSLI NKTAB

DTC 10 N (0 NILTYPE) (1 NILTYPE) (2 NILTYPE) (3 NILTYPE)(4 N LTYPE)
(5 NILTYPE) (6 DS1 TGA¥ N) (7 DS1 TGW N) (8 DSL TGAY N) (9 DS1 TGAY N)
(10 DS1 TGAY N) (11 DS1 TGA¥ N) (12 NILTYPE) (13 NI LTYPE) (14 N LTYPE)
(15 NILTYPE) (16 NILTYPE) (17 NILTYPE) (18 NILTYPE) (19 NILTYPE) $

DTC 11 N (0 NILTYPE) (1 NILTYPE) (2 NILTYPE) (3 NILTYPE)(4 N LTYPE)
(5 NILTYPE) (6 DS1 TGA¥ N) (7 DS1 TGAW N) (8 DSL TGAY N) (9 DS1 TGAY N)
(10 DS1 TGAY N) (11 DS1 TGA¥ N) (12 NILTYPE) (13 NILTYPE) (14 N LTYPE)
(15 NILTYPE) (16 NILTYPE) (17 NILTYPE) (18 NILTYPE) (19 NILTYPE) $

CLLI

Table CLLI specifies trunk group names and the maximum number of
membersin each trunk group. TOPS-IP infrastructure considerations for
table CLLI are discussed beginning on page 61.

Unlike traditional OC, in which adifferent trunk group is required for
connecting to each distant office, OC-1P allows a pure host or a pure remote
to use asingletrunk group for connecting to all distant offices. A hybrid host/
remote will need one trunk group for all connections to hosts and another
trunk group for al connections to remotes.
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Although it is allowed for a pure host or a pure remote to datafill multiple
dynamic OC trunk groups, it isnot recommended (unless needed for capacity
reasons) because of itsimpact on sparing. Asdescribed in Chapter 7: “ TOPS-
I P engineering guidelines,” N+1 redundancy of 7X07 Gateway cardsis
needed for each trunk group.

An OC remote can use the same trunk group for all of its OC-IP calls,
regardless of whether the host provides atraditional TDM-based position or
an IP position. In an OC host, however, different trunk groups are needed for
connecting to remotes and for connecting to hosted positions.

In thefollowing example, the Home switch datafill stwo trunk groups, onefor
all of itsconnectionsto hosts (including hoststhat have | P positions), and one
for all of its connections to remotes. Since Home does not host any IP
positions, it does not need a third trunk group.

Figure 53 MAP display example for table CLLI

OCl PTOREMOTE
OCl PTOHOST

ADNUM TRKGRSI Z ADM NI NF
356 2016 OCl P_TOREMOTE_VO CE_LI NK
367 2016 OCl P_TOHOST_VOI CE_LI NK

TRKGRP

Table TRKGRP specifies the trunk group type, direction, and other
information for each trunk group. TOPS-IP infrastructure considerations for
table TRKGRP are discussed beginning on page 61.

The OC-IP application has these requirements for trunk group direction:

» If thetrunk group will be datafilled against host office(s) in table OCGRP,
its direction must outgoing (OG).

» If thetrunk group will be datafilled against remote office(s) in table
OCGRRP  its direction must be two-way (2W).

Table OCGRP, where voice trunks are associated with offices, enforces this
restriction. An OG dynamic trunk group in the remote can be used for calls
that get TDM positionsin the host, and also for calls that get IP positionsin
the host (and therefore use host voice bypass).

In the following example, the Home switch datafills the two trunk groups it
defined in table CLLI.

Figure 54 MAP display example for table TRKGRP

OCl PTOREMOTE
OCl PTOHOST

I T O NPDGP NCRT 2W DL 000 NPRT NSCR 619 000 N N $
T O NPDGP NCRT OG DL 000 NPRT NSCR 619 000 N N $

2Q
=z
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TRKSGRP

Table TRKSGRP defines additional trunk group information such as
signaling. TOPS-IP infrastructure considerations for table TRKSGRP are
discussed beginning on page 62. OC-1P voice linksintroduce no application-
specific considerations.

In the following example, the Home switch datefills OCIPTOREMOTE and
OCIPTOHOST with ISUP signaling information.

Figure 55 MAP display example for table TRKSGRP

SGRPKEY

CARDCODE SGRPVAR  SCGRPVAR

OCl PTOREMOTE 0 DS1SI G C7UP 2WN N UNEQ NONE Q764 THRL O NNL $ NIL CIC
OCl PTOHOST 0 DS1SIG CrUP  OG N N UNEQ NONE Q764 THRL O NIL $ NI L

Note: The SS7 network and associated datafill are not used in OC-I1P.

TRKOPTS

Table TRKOPTS specifies additional trunk group options, including the
dynamic option required by TOPS-IP voice trunks. TOPS-IP infrastructure
considerations for table TRKOPTS are discussed beginning on page 62.

For OC-1P voice trunks, the application field in table TRKOPTS must be set
to OC.

In the following example, the Home switch datafills OCIPTOREMOTE and
OCIPTOHOST as dynamic IP trunk groups used for the OC application.

Figure 56 MAP display example for table TRKOPTS

OCl PTOREMOTE DYNAM C DYNAM C ISUP |P I P OC
OCl PTOHOST DYNAM C DYNAM C ISUP IP I P OC

OPTI NFO

Note: A dynamic OC trunk group in an OC remote can be used to connect to
a7X07 Gateway card in ahost (when the host provides a traditional TDM-
based position), and it can be used to connect directly to an IP position
provided by an OC host. It cannot be datafilled in table TOPSPOS or used to
connection to an IP position on a standalone call.
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SITE

Table SITE identifies a site name associated with the 7X07 Gateway cards
datafilled at the switch. TOPS-IPinfrastructure considerationsfor table SITE
are discussed beginning on page 63. OC-1P voice links introduce no
application-specific considerations.

In the following example, the Home switch datafills the site name TGWY.

Figure 57 MAP display example for table SITE

NAME LTDSN MODCOUNT OPVRCLLI ALMDATA
TGN 0 0 VER90 $
Note: As Gateways are added to and removed from table IPINV, the system
automatically updates the MODCOUNT field to reflect the number of
Gateways on the site.
IPINV

Table IPINV defines theindividual 7X07AA Gateway cards (nodes) at the
switch. For Gateways used for TOPS-IP applications, IPINV datafill includes
the name of a dynamic trunk group from which the switch automatically
datafills ablock of 48 membersin table TRKMEM, when the tuple is added
to table IPINV.

TOPS-IP infrastructure considerations for table IPINV are discussed
beginning on page 63. OC-1P voice links introduce no application-specific
considerations.

In the following example, the Home switch datafills six TGWY cards across
DTC 10 and DTC 11. Associated with the Gateway cards are the
OCIPTOREMOTE and OCIPTOHOST trunk groups, each of which supports
144 members.

Figure 58 MAP display example for table IPINV

PMIYPE PWNO | PPEC LOAD PORT | PZONE GATYPE

DTC 10 7TX07TAA $ 6 47 174 68 7 0 0 0 0O TOPS OCI PTOREMOTE 0
DrC 10 TX07AA $ 8 47 174 68 8 0 0 0 O TOPS OCI PTOHOST O
DrC 10 TX07TAA  $ 10 47 174 68 9 0 0 0 0O TOPS OCl PTOREMOTE 48
DTC 11 7TX07TAA $ 6 47 174 69 7 0 0 0 0O TOPS OCI PTOHOST 48
DrC 11 TX07AA $ 8 47 174 69 8 0 0 0 O TOPS CCl PTOREMOTE 96
DrC 11 TX07TAA  $ 10 47 174 69 9 0 0 0 0O TOPS QOCl PTOHOST 96

Note 1. The DTC P-side links must first be assigned in table LTCPSINV
(page 97). The PORT entry intable IPINV isthe lower of thetwo P-sidelink
numbers for that Gateway. For more detailed information on port mapping,
see “LTCPSINV-to-IPINV port mapping” on page 249.
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Note 2: The example datafill shown in Figure 58 causes automatic datafill of
the following trunk membersin table TRKMEM:

* OCIPTOREMOTE 0to 47, 48 to 95, and 96 to 143
* OCIPTOHOST 0to 47, 4810 95, and 96 to 143

Note 3: Refer to table TOPSTOPT (page 101) for datafill that limits the
number of trunks that may be used by call processing.

TRKMEM

Table TRKMEM defines the individual trunk members associated with a
trunk group. In the case of trunks defined as DY NAMIC OC in table
TRKOPTS, no manual datafill in TRKMEM is allowed because tuples are
automatically datafilled by table IPINV.

TOPS-IP infrastructure considerations for table TRKMEM are discussed
beginning on page 66. OC-1P voice links introduce no application-specific
considerations.

The following example shows part of the datafill that would be automatically
added to table TRKMEM in the Home switch.

Figure 59 MAP display example for table TRKMEM

CLLI EXTRKNM SGRP MEMVAR

OCl PTOREMOTE 0 0 DTC 10 6 1
OCl PTOREMOTE 1 0 DTC 10 6 2
OCl PTOREMOTE 2 0 DTC 10 6 3
OCl PTOREMOTE 143 0 DTC 11 9 24
OCl PTOHOST 0O 0 DTC 10 8 1
OCl PTOHOST 1 0 DTC 10 8 2
OCl PTOHOST 2 0 DTC 10 8 3
OCl PTOHOST 143 0 DTC 11 11 24

TOPSTOPT

Table TOPSTOPT specifies options for TOPS trunk groups. For dynamic
trunks, the MAX CONNS field controls the maximum number of trunks that
may be used by call processing. TOPS-IP infrastructure considerations for
table TOPSTOPT are discussed beginning on page 67. OC-IP voice links
introduce no application-specific considerations.

In the following example the Home switch datafills MAXCONNS, limiting
to 60 the number of trunks that can be used for call processing in each of its
dynamic OC trunk groups.
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Figure 60 MAP display example for table TOPSTOPT

GRPKEY ORGAREA DI SPCLG ADASERV ADASANS AN TOCLI  OLNSQRY DCI Bl DX
LNPCLGAM XLASCHEM SPI DPRC TRKSPI D BILLSCRN AN FSPL MAXCONNS DI SPSPI D
OCl PTOREMOTE N N NONE NA N NONE 0
N N N N N N 60 N
OCl PTOHCST N N NONE NA N NONE 0
N N N N N N 60 N
OFCENG

Table OFCENG contains office-wide parameters. TOPS-IP infrastructure
considerations for table OFCENG are discussed beginning on page 68.

For the OC-IP application, NUMPERMEXT does not need to beincremented
for members of trunk groups that connect to OC remotes (datafilled in table
TRKGRP with direction 2W). It only needs to be incremented for trunk
groups that connect to OC hosts (or IP positions).

In the following example, the Home switch leaves
IPGW_PCM_SELECTION at its default value and increases the existing
value of NUMPERMEXT from 100 to 244 to account for the 144 members
in the OCIPTOHOST trunk group.

Figure 61 MAP display example for table OFCENG

PARMNANMVE PARWAL
| PGW PCM _SELECTI ON AUTO
NUMPERNMEXT 244
TOPS_NUM OC_EXT 1000
TOPS_OC_ENVI RONMVENT HOST

The example also shows parameters TOPS NUM_OC_EXT and
TOPS_OC_ENVIRONMENT, which are unchanged for TOPS-IP but are
related to OC in general.

e TOPS NUM_OC EXT specifiesthe number of OC extension blocks
alocated for traffic in the OC host. One OC extension block isneeded for
each call inthe OC host that iseither at position or queued for an operator.
None are needed in a pure OC remote or standalone TOPS switch.

* TOPS OC_ENVIRONMENT specifieswhether the switchisan OC host
or an OC remote. It isnot typically consulted when Host Remote
Networking by Queue Type (HRNQT) is used.

PKTVPROF

Table PKTVPROF defines profiles used for packetized voice. TOPS-IP
infrastructure considerations for table PK TV PROF are discussed beginning
on page 69.

297-8403-906 Standard 06.03 April 2006



Chapter 3: TOPS OC-IP application 103

For OC-IP, table PK TVPROF is referenced by table TQCQINFO. If the IP
voice connection for an OC-IP call is between 7X07 Gateways in the OC
remote and host switches (that is, if the call gets atraditional TDM-based
position in the host), only the CODEC field of the PKTVPROF tupleis
consulted. Even if auto-compression is datafilled, it is not used in Gateway-
to-Gateway connections. If the OC-1P voice connection iswith an IP
position, however, both the CODEC and the AUTOCOMP fields are
consulted. OC-1P supports auto-compression on host voice bypass calls,
where the far end of the Vol P connection is an IP position.

Note: Refer to Chapter 4: “TOPS I P position application” for more
information about auto-compression.

In the following example, the Home switch datafills three packetized voice
profiles.

Figure 62 MAP display example for table PKTVPROF

PROFNUM CCDEC AUTOCOWP

0 Gr11 N
1 Gr23 N
2 Gr11 Y Gr23

Note: Asexplained on page 70, table PK TV PROF was significantly changed
in TOPS19, and patch CFX84 modifies the interpretation of PKTVPROF
datafill in loads earlier than TOPS19.

TQCQINFO

Table TQCQINFO provides information about TOPS call queues, including
apacketized voice profileindex that appliesto thecall queue. Inthefollowing
example, the Home switch specifies packetized voice profile index 0, for

G.711 voice encoding, against several call queues.

Figure 63 MAP display example for table TQCQINFO

QI'YPE QWSSERV CWOFF CWON  TREAT ALTAREA PKTVPROF

CQL31 TOPS_TA 500 1000 VACT N 0
CQL32 TOPS_TA 500 1000 VACT N 0
CQL33 TOPS_TA 500 1000 VACT N 0

Note: If Home expected IP positions at DAHOST to serve its OC remote
calls, and if the OSC for DAHOST were provisioned to require auto-
compression, then Home would have datafilled 2 in the PK TV PROF field for
all call queues.

OCGRP

Table OCGRP identifies each distant office referenced in table OCOFC
(page 88) asahost or remote. Datafill associates an OC-1P voice trunk group
with a particular office.
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In the following example, the Home switch associates OCIPTOREMOTE
with both OC remote switches, REMOTE1 and REMOTEZ2. It associates
OCIPTOHOST with the OC host switch, DAHOST.

Figure 64 MAP display example for table OCGRP

OFFI CE OFCTYPE  VLGRP DLOVRLAY BCSLEVEL
REMOTE1 REMOTE OCl PTOREMOTE I P 52
REMOTE2 REMOTE OCl PTOREMOTE I P 54
DAHOST HOST OCl PTOHOST I P 54
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OC-IP call processing

This section shows a successful OC-IP call flow and discusses variousfailure
scenarios.

Successful OC-IP call flow

Figure 65 describes an example OC-1P call that uses atraditional TDM
position. The example illustrates the use of voice and data links. The arrows
represent both data link messages (OC and position) and voice-related call
control messages (SIP).

Note: Refer to page 144 for acall flow in which the OC-1P call usesan IP
position.

Figure 65 Example OC-IP call flow with traditional position

OC remote switch events and OC host switch events and TDM position events and
processing processing processing

A call that requires an operator arrives
at a TOPS switch. QMS and OC
translations determine that this is an
OC-IP call.

The remote selects an OC-IP data link
(round robin selection) and requests an
operator from the host. Among other
things, this message specifies which
call arrival tones should be used for the
call.

OC message: Request Operator

-

The host selects an operator ata TDM
position.

The host selects an idle member from
the dynamic OC trunk group
associated with the remote in table
OCGRP.

The host requests that the remote
continue with voice setup. (This
message includes the host Gateway's
IP address and the terminal identifier
(TID) of the dynamic trunk selected by
the host.)

OC message: Request Voice Link
-

The remote selects an idle member
from the dynamic OC trunk group
associated with the host in table
OCGRP.

The remote determines the voice
codec based on CM datafill.
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Figure 65 Example OC-IP call flow with traditional position

OC remote switch events and OC host switch events and
processing processing

TDM position events and
processing

The remote CM sends an ISUP IAM to
the IP-XPM that houses the Gateway
associated with the remote’s selected
trunk. (This IAM includes the host
Gateway’s IP address, the host trunk
TID, and codec information.)

The Gateway converts the IAM into a
SIP Invite message and sends it to the
Gateway in the host.

SIP message: Invite

|
The Gateway in the host's IP-XPM

converts the SIP message back to an
ISUP IAM and forwards it to the host
CM. It arrives at the TID of the dynamic

trunk already selected by the host.

The host makes a DMS network

connection between the selected OC
voice link and the position’s nailed-up

voice circuit.

This host informs the remote that the

position is ready to serve the call.

OC message: Got Operator

-

The remote allocates a CF3P circuit
and uses it to connect the OC voice link
to the caller’s voice.

The remote sends call arrival data to
the host, in a single long OPP message
encapsulated in an OC message.

OC message: OPP Call Begin

-

The host responds with an ISUP ANM
(converted by the host's Gateway to a
SIP OK message) to the remote, to cut

through voice.

SIP message: OK

The host extracts the OPP call arrival
data from the OC message, splits it up

into a sequence of shorter OPP

messages, and forwards these to the
position. The host also generates call
arrival tones over the position’s nailed-

up voice link.
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Figure 65 Example OC-IP call flow with traditional position

OC remote switch events and
processing

OC host switch events and TDM position events and

The call is established and data
messages are processed.

When the call is complete, the remote
breaks its voice connections,
deallocates the CF3P, and idles its OC
voice trunk by sending an ISUP REL
message to its IP-XPM. The XPM
processes the REL but does not
convert it to a SIP message or forward
it to the host.

The remote instructs the host to
release its resources.

OC message: Release Operator

processing processing
OPP message: Call Begin
|
OPP message: Call Updates
|

The position displays the call
arrival information for the
operator. The operator hears the
call arrival tones.

The host forwards OPP key function
and screen update messages
between the remote and the position
as needed to process the call.

The caller and the operator
converse. The operator may key
in call information. The position
may exchange OPP messages
with the host. The position may
also communicate with various
data bases.

OC message: Operator Released

-

The host acknowledges to the remote
that it is freeing its resources.

-

The remote frees its remaining
resources and generates an AMA
record.

The host idles its OC voice trunk by
sending an ISUP REL message to its
IP-XPM. The XPM processes the REL
but does not convert it to a SIP
message or forward it to the remote.

The host instructs the position to end
the call.

OPP message: Call End

-

The host frees its remaining resources The position clears the call and
and marks the position available to awaits a new call.
serve the next call.
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Failure handling

During OC-1P call processing, various failures are possible in resource
allocation, messaging, and DM S switch network connections. Call
processing handles OC-1P failures in much the same way as it handles
traditional OC failures.

The general failure-handling strategy is to requeue or reroute a call when
possible. Requeuing or rerouting is normally possible for failures that occur
during call setup. It isnot normally possible to recover from failures that are
detected after the call has been successfully presented to an operator; these
failures usually cause the call to be ended. When afailure occurs, the switch
generates appropriate log reports.

Note: For details on logs, refer to Chapter 12: “TOPS-IP logs”

Following are descriptions of the requeuing and rerouting failure-handling
strategies:

* Requeuing places the call back into the same queue at the same host,
with the expectation that the failure was transient and will probably not
reoccur the next time an operator is selected.

When acall isrequeued because of aresource shortage, the position that
was originally selected for the call is placed in the “make busy” state.
Positionsin this state do not receive new calls, and they display as CRES
at the MAP (see“IP position maintenance” beginning on page 340 for
more information). Force management systems are informed of the state
change. The switch sends the position a message informing it of its new
state, and (assuming the IWS receives the message) the IWS dropsto the
assigned activities screen. The operator can key Start to re-enter the call
processing screen and receive new calls.

* Rerouting causesthe call to berouted to adifferent destination following
the failure—either to an alternate host or to treatment. Datafill in table
OCHOSTQ determineswhether the call isrerouted to an alternate host or
to treatment. An adternate host istried if oneis datéfilled in table
OCHOSTQ for the call’s reroute reason. If an alternate host is not
datafilled, the call is routed to treatment. In that case, the treatment
datafilled in table TQCQINFO is used if deflection is permitted for the
call, and otherwise CQOV (CAMA gueue overflow) treatment is used.

The requeuing strategy is generally employed when there is a presumably-
temporary shortage of a necessary resource, such as CF3P circuits or
recording units, in the OC remote or host switch. The rerouting strategy is
used for certain resource shortages, as explained later in this section, and also
when the OC remote switch detects a problem in communicating with the
host switch during call setup. The aternate host for an OC-IP call can be
another OC-IP host or even the switch at which the processing is occurring
(changes the call from OC to standalone). Unless otherwise noted in this
section, the OCHOSTQ reroute reason used for OC-1P call setup failureis
DEFLECT.
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Resource failures
The following resource failures may affect OC-IP processing:

No available virtual circuits (for data). If the remote already has 2048
calls queued or at position in the host, it will be unable to get a virtua
circuit to the host. The call isthen rerouted as described previously.

No available voice circuits. If either the host or the remote cannot obtain
avoicelink for the call, the call is rerouted.

No available RU or CF3P. If the remote cannot allocate an RU or a CF3P
for the cal, the call is requeued.

Onedata link to an office goes out of service. New callswill not select an
out-of-servicedatalink. If adatalink that has been assigned to acall goes
out of servicewhilethecall isin progress, the call detectsthison the next
messageit triesto send, and switchesto anin-servicedatalink to the same
office.

Note: It takes a certain amount of time for the switch to detect afault,
depending on thetype of fault. After adatalink has become unusable and
before the system has removed it from service, calls may be adversely
affected.

All data linksto an office go out of service. If acall intheremoteinitially
attemptsto select adatalink to request an operator but findsno in-service
linksto the host, the call isrerouted according to OCHOST Q datafill with
reason DLFAIL.

If acall has successfully allocated an in-service data link but that link
goesout of servicewhilethecall isin progress, and if thereis no other in-
servicelink that the call can switch to, the call isterminated in the switch
that detected the failure.

Sincethereisno connectivity between the host and the remote, the switch
that detected thefailure cannot notify the other switchto terminateits half
of the call. The problem may be detected by a connectivity audit time-out
at the other end, or it may be detected when the subscriber goes on-hook
in the remote (if the problem was first detected in the host) or when the
operator keyson the call (if the problem wasfirst detected in the remote).
When the other end detects the problem, it terminates its part of the call
and freesits resources.
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Messaging and connection problems

OC-IP SIP and data link messages use the UDP protocol over the managed

I P network. The advantages of UDP are in simplicity and low real-time and
bandwidth consumption. However, these advantages can potentially affect
reliability in an improperly engineered network. UDP does not employ end-
to-end acknowledgments or retransmission, nor does it guarantee that
messages are delivered in the same sequence in which they are sent. With a
properly engineered network, it should be rare for these UDP messagesto be
significantly delayed, lost, or delivered out of sequence.

Depending on where in the call flow amessaging problem occurs, the impact
can range from slow response at the operator position to call take-down. The
DM S switch does attempt to recover from problems when possible, using
strategies similar to those used with TDM-based OC. However, recovery is
not always possible, and it is the responsibility of the operating company to
engineer the DM S switch and the managed | P network so that these problems
arevery rare.

Note: For moreinformation on engineering considerationsfor TOPS-IP, refer
to Chapter 7: “TOPS-1P engineering guidelines.”

The following messaging or connectivity problems may affect OC-IP
processing:

»  Acknowledgement timeouts in the remote. In setting up an OC-1P call at
an operator position, several call control messages are exchanged (as
shown in the call flow on page 105). Most of the messages used during
setup have acknowledgement timers that are started after the messageis
sent. If an acknowledgement timer expires, the call istypically deflected.
(For CSE acknowledgement timeouts, the CSE istypically released and
the call remains active at the main operator.) When atimeout occurs, a
TOPS133log isgenerated and a Release Call messageis sent to the host.
The host will take down its end of the call and generate a TOPS102 |og.

» Acknowledgement timeoutsin the host. If the host times out while waiting
for acknowledgement of a setup message, the host takes down its end of
the call, since it assumes that connectivity has been lost with the remote.
The host then sends a Release Call message back to the remote (if
possible), which will aso end the call in the remote.

» \oicelink signaling errors. If avoice link signaling error is detected
during setup (such as receiving an ISUP REL before receiving the ISUP
ANM), the voice link is released and the call is rerouted. However, if a
voice link signaling error is detected after setup (ISUP REL after ISUP
ANM), the call is taken down.

*  Unexpected messages. Unexpected messages will take a call down.
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The TOPS-1P product implements operator position connectivity over an
integrated IP infrastructure. This chapter describes the IP position
application, focusing on the following areas.

» background on traditional position connectivity and call flows
* introduction to IP position data and voice communication

» overview of datafill for IP position data links

» overview of datafill for IP position voice links

» overview of datafill for reporting |P position trouble

» successful IP position call flows

» |IPposition call processing interactions and failure handling

Note: The IP position application interacts with the OC-1P application in
networks that use both. Some of theinteractions are discussed in this chapter,
and some in Chapter 3: “TOPS OC-IP application.”

Operator position background

In a TOPS network, teams of TOPS operators service avariety of callsfrom
the public switched telephone network (PSTN). Operator positions|ocated at
Operator Services Centers (OSC) communicate voice and data with TOPS
switches. The switches are responsible for call control, call and agent queue
management, force management, and operator position maintenance.

Traditional position connectivity

Figure 66 shows an example of atraditional, ssimple TDM-based network of
operator positionsand TOPS switches. Inthefigure, the* Standalone/OC host
switch” could be a pure standalone TOPS switch in a non-Operator
Centralization (OC) environment, or it could be a pure OC host switch, or a
combination.
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Figure 66 Position connectivity without TOPS-IP

Operator
Services Standalone/OC
Center host switch
/ '\ Gateway
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— bank
Operator
position
T™MS
XPM
OC remote
switch

TMS
XPM

OC remote
switch

Point-to-point data - - - - — — -
TDM voice

In atraditional network, voice and data connectivity are provisioned point to
point between the standalone/OC host switch and each position. The
dedicated TDM voice path to the position isthrough a TOPS M essage Switch
(TMS) XPM peripheral and a channel bank. The data path is also through a
TM S and achannel bank, but it must pass through a gateway position, which
transmits data to and from the other positions on the LAN. The gateway
position is also responsible for maintenance of the positionsin its cluster.

Although not shownin thefigure, thethree TOPS switchesare a so connected

to the PSTN in the traditional way.
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Traditional standalone call flow

Figure 67 shows an example standalone TOPS call flow that usesatraditional
TDM position. The example illustrates the use of position voice and data
links. The arrows represent Open Position Protocol (OPP) datamessages that
are sent and received on the position data link. Use of the position voice link
is described in the text.

Figure 67 Example of traditional standalone call flow

Switch events and processing TDM position events and processing

A call that requires an operator arrives at a TOPS
switch. QMS translations determine that this is not an
OC call.

The switch selects an operator at a TDM position.

The switch allocates a conference three-port circuit
(CF3P) and uses it to connect the position’s voice link
to the caller’s voice.

The switch sends call arrival data to the position, in a
series of OPP messages.

OPP message: Call Begin

|
OPP message: Call Updates
|
The switch generates call arrival tones for the The position displays the call arrival information for the

operator on the position’s voice link. (These tones are operator. The operator hears the call arrival tones.
not heard by the caller.)

The call is established and OPP data messages are  The caller and the operator converse. The operator may

processed. key in call information. The position may exchange OPP
messages with the switch. The position may also
communicate with various data bases.

When the call is complete, the switch breaks its voice
connections, deallocates the CF3P, and instructs the
position to end the call.

OPP message: Call End

-

The switch marks the position available to serve the The position clears the call and awaits a new call.
next call.

The switch generates an AMA record.

Note: An example cal flow for atraditional OC call begins on page 73.
Example call flows using IP positions begin on page 139.

DMS-100 Family TOPS-IP User’'s Guide SNO09 and up




114 Chapter 4: TOPS Position-IP application

IP position introduction

With the IP position application, the common I P infrastructure replaces the
point-to-point provisioning of data and voice links between a TOPS switch
and operator positions. Through the IP-XPM, a TOPS switch uses the
managed | P network for data and voice communication with operator
positions. No TMS peripheral is used for position connectivity, and there is
no channel bank, nor gateway position with maintenance and data messaging
responsibility for other positions.

In this document, positions that communicate with TOPS-1P switches over
the managed | P network arereferred to as|P positions. The use of |P dataand
voice communication technology is transparent to operators.

| P positions can be used for standalone TOPS calls, OC calls that use
traditional TDM-based OC, and OC-IP calls. Figure 68 shows an exampl e of
asimple configuration of 1P positions and TOPS switches. The IP positions
at the OSC are still part of an Ethernet (not token ring) LAN, but the LAN is
considered part of the managed I P network.

Note: TDM OC links must be replaced by OC-IP links.

Figure 68 Position connectivity with IP positions

Operator
Services
Center

IP positions

Standalone/OC OC remote
Managed host switch switch
IP network

______ IP- (== TMS T™MS
XPM XPM XPM

IP-
XPM

OC remote
switch

IP data and voice ---------
Point-to-pointdata - - - - _ _ _
TDM voice
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In the figure, the “ Standalone/OC host switch” could be a pure standalone
TOPS switch in anon-OC environment, or it could be apure OC host switch,
or it could be a combination standalone/host. As an OC host switch, it could
provide IP positions for both of the OC remotes shown in the figure. One of
these remotes uses the common I P infrastructure for its OC connectivity, and
the other usestraditional TDM OC. Regardless of whether an OC remote uses
OC-IP, it must be at TOPS15 or higher to successfully process acall for
which the host selects an IP position.

Note: TDM OC links must be replaced with OC-IP links.

IP position data communication

This section discusses concepts and terms related to | P position data
communication.

Note: Most of thisinformation is specific to the | P position application. For
more basic information about the TOPS-IP infrastructure for data
communication, refer to Chapter 2: “TOPS-IP data and voice
communication.”

IP-XPM data interface

The SX05DA processor card inthe IP-XPM providesthe switch interface for
| P position data communication between a TOPS standalone or OC host
switch and an IP position.

IP position data links

An IP position datalink is alogical data connection between an IP position
and a TOPS standalone or OC host switch. IP position datalinks are used for
OPP (key function and screen update) messages and mai ntenance messages.
In OC calls, OPP messages between the OC remote switch and position
always pass through the OC host switch. (Thisis aso true with traditional
TDM positions.) At the transport layer, |P position data links use the UDP
protocol.

TOPS switch datafill for IP position data links specifies local connectivity
information, including which IP-XPM provides the position’s data interface
and which software port number on the IP-XPM isto be used for messaging
with that position. Thisinformation is specified by datafilling a COMID
against the position number in table TOPSPOS. Recall that a COMID
specifies a particular SXO5DA-equipped DTC and, indirectly through table
IPSVCS, aport. A single COMID may be datafilled against many |P
positions.
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TOPS datafill does not include the position’s IP address or port. The TOPS
switch does not know how to address a message to an I P position until after
the position has sent the first message to the switch, requesting to come in-
service and providing the necessary addressing information. A position’s |P
address can be changed without a change in DM S datafill. Also, a position
can be datafilled at more than one TOPS switch. The position can then
request to come in-service at any switch on which it is datafilled. (Of course
the request will be denied if the position is OFFL or MANB at that switch.)

A position can only bein-service at one switch at atime. Thisis enforced by
the position. TOPS standalone and OC host switches do not communicate
with each other about which positions are in-service at which switches,

Note: It is not recommended that positions frequently come into and go out
of service at different switches. This capability isintended primarily for
disaster recovery in case of problems with the usual OC host. Refer to
“Recovery issues for positions that initiate state changes’ on page 347 for
more information.

Encryption

A simple encryption agorithm is used on I P position data links to protect
sensitive data such as PINSs, credit card numbers, and operator passwords.
The encryption algorithm isintended to protect data against casual observers
of the IP network traffic. It may not be sophisticated enough to withstand
serious efforts to decrypt the messages.

Related position datafill

For any DM S switch at which an IP position can come in-service, datafill in
the position must specify the DM S IP address (active unit address of the IP-
XPM) and port to which the position should send its in-service request
message. The IWS position aso has other datéfill related to the I P position
application. For more information on this datafill, refer to TOPS IWS Base
Platform User’s Guide.

IP position voice communication

This section discusses concepts and terms related to | P position voice
communication.

Note: Most of thisinformation is specific to the | P position application. For
more basic information about the TOPS-IP infrastructure for voice
communication, refer to Chapter 2: “TOPS-IP data and voice
communication.”

IP-XPM voice interface

The 7X07AA Gateway card in the IP-XPM provides DMS voice
communication with IP positions. The 7X07 converts between circuit-
switched voice on the DM S network side and packet-switched voice on the
IP network side.
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Dynamic voice trunks

| P position voice links use dynamic trunks in the DM S to send voice traffic
over a data packet protocol. With dynamic trunking, there is no fixed
connection to the far end. An IP position does not have avoice link allocated
at any TOPS switch when it is not actively processing acall. A new IP voice
connection is established between the switch and the position for each call.

ISUP call processing

From the CM perspective, dynamic voice trunks appear as | SUP trunks that
usethe Q.764 protocol. However, ISUPisonly used between the CM and the
IP-XPM. The CM includes proprietary information, such asthe | P address of
amonitoring position, in the ISUP IAM message used to establish a Vol P
connection. The SX05DA card in the IP-XPM routes | SUP messages to the
7X07 Gateway card, which converts between ISUP signaling on its C-side
and a Vol P signaling protocol on the LAN side.

Note: The SS7 network and associated datafill are not used for IP position
voice links.

Voice interactions with OC

When an OC host selects an IP position for an OC-IP call, the Vol P
connection is directly between the position and the OC remote switch. The
call does not use any voice resourcesin the OC host, either for signaling or
for the media stream. Thisisreferred to as a host voice bypass call.

Voice signaling

Theindustry-standard SI P protocol isused between 7X07 Gateway cards and
| P positions to control voice connections across the managed 1P network.

Voice encoding and auto-compression

Datafill in the CM can specify that Vol P connections with | P positions be
made in any of three modes:

* Alwaysuse G.711.
* Alwaysuse G.723.

» Use auto-compression (patent pending). The following paragraphs
describe the motivation for and operation of auto-compression.

Auto-compression is a solution that can help protect against degraded IP
position performance under network fault conditions, without having to
double the bandwidth engineered for traffic to 1P positions.

TDM positions have nailed-up voice facilities between the position and its
host switch (DSO hard-wired to the position, connected via channel bank to a
dedicated DSOinaT1l, T3, etc.). If atransport facility such asaT1 fails, the
specific positions that use the facility go out of service until the facility is
restored. No other positions are affected.
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Since all the IP positions at an OSC share the available bandwidth (and
facilities), all positionsare potentially affected by afacility failure. If afailure
causes the available network bandwidth to drop below the level required for
al | P position voice and data packets, the network will begin to drop packets.
L ost packets can result in symptoms ranging from voice drop-out to lost calls
to “hung” positions. (The actual impact will depend on whether the various
packet types have been properly prioritized in the network.) The important
point isthat all IP positions at the OSC are potentially affected.

One solution isto provide fully redundant facilities and diverse routing, with
doublethe bandwidth that isneeded when nofault ispresent. If G.711isused,
however, this solution significantly increases transport costs to the OSC. It
could require up to four times the facilities needed for TDM positions.

A second solution isto use G.723 al the time. Since calls with G.723 need
only about 1/3 the bandwidth of callswith G.711, thissignificantly decreases
the cost of providing full redundancy. If the service provider is satisfied with
the voice quality of G.723, thisis a suitable alternative for minimizing
transport costs.

Auto-compression isathird aternative, appropriate for service providers
who prefer G.711 but need to economize on facilitiesto the OSC. When auto-
compression isdatafilled in the switch that initiates the Vol P connection to an
| P position, the 7X07 Gateway at the switch offersto use either G.711 or
G.723, leaving the selection up to the position. P positions typically select
G.711 aslong as voice quality (latency, jitter, packet 10ss) is acceptable.
When facilities are lost or data network equipment fails, and the available
bandwidth is less than that required for IP positions, network performance
degrades (that is, packet loss and jitter increase). | P positions detect the
network quality degradation and will select G.723 on the next call.

Once a sufficient number of positions have switched to G.723, the network
bandwidth will once again meet the bandwidth requirements, and network
quality will rise. Some calls may be dropped and/or positions dropped from
service during the brief period while auto-compression is activated.

| P positions automatically switch back from G.723 to G.711in
approximately four hours. (Field data indicates that most T1 outages are
resolved within four hours.) If the facilities have not been recovered when
positions begin to switch back, auto-compression will be re-activated. It is
al so possibleto manually changean I P position back to G.711, if facilitiesare
restored before four hours. See TOPS IWS Base Platform User’s Guide for
more information.

If auto-compression isdatafilled at all DM S switches that use | P positions at
an OSC (OC-IP remotes as well as the host switch), only the amount of
bandwidth required for all 1P positions to use G.711 need be provisioned.

Note: Auto-compression is datafilled in switch tables PK TV PROF and
TQCQINFO, described later in this section.

297-8403-906 Standard 06.03 April 2006



Chapter 4: TOPS Position-IP application 119

Voice and data paths for IP positions

This section illustrates and describes the voice and data paths for | P position
standalone calls, IP position calls that use traditional TDM OC, and IP
position calls that use OC-IP.

Figure 69 illustrates the paths for voice and datafor a TOPS standalone call.
A description follows the figure.

Figure 69 IP position voice and data paths - standalone call
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TOPS standalone
switch
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IP network
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| = A
F™T =T 7| XP™m
I
L |[(— &
CM
IP voice and data =--==---=-=-=-=-----
TDMdata = — — — — — -
TDM voice

The subscriber voice path originates at the standalone TOPS switch from a
TDM trunk in the public switched telephone network (PSTN), and is
connected to a conference circuit (CF3P) through the DM S network. The
position voice link connects to the same CF3P and terminates to the C-side
of a7X07 Gateway card in the IP-XPM. The Gateway converts between
TDM voice and packetized voice, and presents the voice stream to the
managed | P network for the position.

The CM in the switch can originate data messages for the position. These
messages travel viathe switch’s DM S Bus (message switch) and network to
an SX05DA card in the IP-XPM. The SX05DA packetizes the dataand
presents it to the managed | P network for the position.
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Figure 70 illustrates the paths for voice and data for an I P position call that
uses traditional TDM OC.

Note: TDM OC links must be replaced by OC-1P links.

A description follows the figure.

Figure 70 IP position voice and data paths - TDM OC call
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The subscriber voice path originates at the OC remote switch from a TDM
trunk in the PSTN, and is connected to a CF3P through the DM S network.
The OC-1P voice link connects to the same CF3P and to a TDM peripheral.
A dedicated voice trunk connectsthis TDM periphera to asimilar one at the
OC host. There the TDM voice terminates to the C-side of a 7X07 Gateway
card in the host’s IP-XPM. The Gateway converts TDM voice to packetized
voice and presents the voice stream to the managed | P network for the
position.
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The data path from the remote CM to the position goesfirst toaTDM
peripheral viathe DM S Bus (message switch) and DM S network. From there
the datatravelsviaX.25to a TDM periphera at the host, and to the host CM
viathe DM S network and message switch. The host CM sendsthe datato the
SX05DA card intheP-XPM viathe message switch and DM S network. The
SXO05DA packetizes the data and presents it to the managed |P network for
the position.

Figure 71 illustrates the paths for voice and datain the unified topology, for
acall that uses both OC-IP and an IP position. A description follows the
figure.

Figure 71 IP position voice and data paths for host voice bypass call
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The subscriber voice path originates at the OC remote switch from a TDM
trunk inthe PSTN, and is connected through the DM S network using a CF3P
circuit totheremote’'sIP-XPM. It terminates at the C-side of a7X 07 Gateway
card in the IP-XPM. The Gateway converts between TDM voice and
packetized voice, and presents the voice stream to the managed | P network
for the IP position.
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The data path from the remote CM to the position goes viathe DMS Bus
(message switch) and DM S network to the SX05DA card in the remote’s | P-
XPM. The SX05DA packetizes the data and presents it to the managed 1P
network for the SXO5DA in the host’s IP-XPM. The host’s SXO5DA sends
the data to the host's CM viathe DM S network and DM S bus, and the CM
sends data for the position back over the same path. The SXO5DA again
packetizesthe data and presentsit to the managed | P network for the position.

Overview of datafill for IP position data links

Thissectionintroducesthe switch datafill required for I P positionsdatalinks.
Figure 72 shows asimple network which isused in the datafill examples. All
datafill examples are for the switch labeled “Home” in the figure.

Note: Thisis not the same Home switch that was used in the examplesin
Chapter 3: “TOPS OC-IP application.”

Figure 72 Configuration for IP position data communication datafill examples

EI -------- DTC 7/ Remote 2

IP position 502

Home TMS 1 TMs g/ Remote 1

DTC1

IP data and voice -----------
Managed Point-to-pointdata - - - - - - — -
IP network TDM voice
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Home functions as a standalone/OC host switch, and it hosts | P positions 501
and 502. These positions serve standalone calls that are routed directly to
Home from end offices or tandems. They also serve OC callsfrom Remote 1,
which hastraditional TDM OC connectivity with Home, and from Remote 2,
which has OC-1P connectivity with Home. (Both DTCs in the figure are IP-
XPMs.)

Note: TDM OC links must be replaced by OC-IP links.

This section discusses the data-rel ated tables that are specific to IP positions
and the data-related tables that are part of the base IP infrastructure. For the
infrastructure tables, it includes | P position application-specific
considerations. Each table description includes an exampl e of the datafill that
supports | P position data links at the Home switch. The tables are described
in the following order:

* LTCINV (Line Trunk Controller Inventory)
o XPMIPGWY (XPM IP Gateway)
XPMIPMAP (XPM IP Mapping)

* IPSVCS (IP Services)

e IPCOMID (IP Communication Identifier)

* TOPSPOS (TOPS Position)

* TOPSPARM (TOPS Parameter)

Note 1. The discussion and examplesin this section pertain only to Home's
| P position data links. They do not include Home's OC datafill. Datafill for
|P position data links is not affected by whether the position is used for
standalone or OC host calls. Refer to Chapter 3: “TOPS OC-IP application”
for information about OC-IP datafill.

Note 2: Refer to Chapter 8: “TOPS-IP data schema” for details on the range
of valid datafill for every table affected by TOPS-IP.

LTCINV

Table LTCINV specifies hardware inventory information for each |P-XPM
(excluding the P-side link assignments). TOPS-IP infrastructure
considerations for table LTCINV are discussed beginning on page 52. IP
position data links introduce no application-specific considerations.

In the following example, the Home switch datafills DTC 1 with the most
recent QTP and firmware load names and the circuits that are needed for
TOPS-IP data links.
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Figure 73 MAP display example for table LTCINV

LTCNAVE ADNUM FRTYPE FRNO SHPOS FLOOR RON FRPOS EQPEC  LOAD  EXECTAB
CSLNKTAB
OPTCARD
TONESET PROCPEC EXTLINKS  E2LOAD OPTATTR
PEC6X40  EXTI NFO
DIC1 1001 LTE 0 51 O C 0  6X02AF QTP22xx (ABTRK DTCEX)$
(011 00) (011 01) (011 02) (011 03) (0 11 0 4) (0 11 0 5)
(011 086) (011 07) (011 08) (011 09) (0 11 0 10) (0 11 0 11)
(0 11 0 12) (0 11 0 13) (0 11 0 14) (0 11 0 15)$
(MX76Cl4 HOST) $

NORTHAA SX05DA $ SXO05DA $ 0 SXFWAJO2  $
6X40FC N
XPMIPGWY

Table XPMIPGWY specifies gateway router information for SXO5DA cards.
A gateway router is a component of the managed IP network and is used to
forward | P packetsto other networks. TOPS-IP infrastructure considerations
for table XPMIPGWY are discussed beginning on page 55. | P position data
links introduce no application-specific considerations.

In thefollowing example, the Home switch leavestable XPMIPGWY empty,
since Home uses the DHCP (network) method for configuring its IP-XPM.
Figure 74 MAP display example for table XPMIPGWY
GW NDEX  DESTADDR RTEMASK GW PADDR MVETRI C

XPMIPMAP

Table XPMIPMAP specifies various | P information for the SXO05DA,
including the configuration method used when the IP-XPM is brought into
service. TOPS-IP infrastructure considerations for table XPMIPMAP are
discussed beginning on page 57. IP position data links introduce no
application-specific considerations.

In the following example, the Home switch datafills the DHCP method for
DTC 1, dong with the Ethernet speed specification and subnet mask.

Figure 75 MAP display example for table XPMIPMAP

XPMNAME AUTONEG SUBNMASK | PCONFI G ACTADDR | NADDR
UNI TO UNI T1 GW NDEX DNSI NFO
DTC 1 AUTO 255 255 255 0 DHCP

Note 1. When the DHCP method is datafilled, the IP-XPM is configured by
the DHCP network server, so router datafill in table XPMIPGWY is never
used.

297-8403-906 Standard 06.03 April 2006




Chapter 4: TOPS Position-IP application 125

Note 2: When the CM method is datafilled, the GWINDEX refinement
specifiesalist of indexesinto table XPMIPGWY. After changing the datafill
for GWINDEX, users should update the static data for the SXO5DA. For
details, refer to “Updating static data’” on page 299.

IPSVCS

Table IPSV CS defines | P transport services for the SXO5DA. Each service
name represents a software port and transport protocol. The service nameis
referenced by table IPCOMID. TOPS-IP infrastructure considerations for
table IPSV CS are discussed beginning on page 59.

The IP position application requires that the protocol be datafilled as UDP.
Also, the application does not allow the port to be changed unless all
positions that use the IP service are off-line.

If the operating company decides to datafill only asingle COMID for al the
positions that use the same IP-XPM, then one IPSV CS tupleis sufficient for
the entire | P position application. Otherwise a separate |PSV CS tuple must
be datafilled for each COMID that shares an |P-XPM.

In the following example, the Home switch defines one I P transport service,
POSIPSVC, for IP position data links.

Figure 76 MAP display example for table IPSVCS

PGSI PSVC

Note 1: The managed IP network can be configured to use port assignments
for different applications to manage quality of service, including minimizing
loss of IP position data link messages. Refer to Chapter 7: “ TOPS-IP
engineering guidelines,” for the recommended port range and other related
information.

Note2: AnIWS position must know what port number is datafilled for it in
the switch, and it must know the active I P address of the IP-XPM that is
datafilled for it in the switch. The DM S IP address and port are datfilled in
the IWS. The IWS needsthisinformation so it can send an in-service request
message to the switch.

IPCOMID

Table IPCOMID defines COMIDs. A COMID represents local connectivity
information for each data link. TOPS-IP infrastructure considerations for
table IPCOMID are discussed beginning on page 60.

COMIDs are associated with IP position data links in table TOPSPOS
(page 126). Many I P positions can sharethe same COMID. Positionswith the
same COMID use the same UDP socket on the same IP-XPM.
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In the following example, the Home switch defines a COMID for IP data
communication with the IP positions it hosts.

Figure 77 MAP display example for table IPCOMID
COM D SERVI CE XPMNAME

19 PCSI PSVC DTC 1

Note 1. A COMID only specifies information about the switch end of the
position datalink. The TOPS switch does not know the position’s | P address
or port until the position sends an in-service request message.

Note 2: Parallel datafill isrequired in the IWS position for (a) the active unit
| P address of the |P-XPM associated with the COMID datafilled in the switch
for that position, and (b) the port datafilled in the IPSV CS tuple referenced
by that COMID. Appendix D: “IWSIP datafill quick reference” isaquick but
incomplete reference to the required IWS datéfill. Refer to TOPS WS Base
Platform User’s Guide for more information.

TOPSPOS

Table TOPSPOS contains provisioning datafill for operator positions
supported by the TOPS switch. Thistable is used only in TOPS standalone
and OC host switches. Each tuple defines the voice and datalink information
for asingle position. Table TOPSPOS allows each position’s voice and data
paths to be provisioned as either TDM or IP.

Note: |P data connectivity can be used only when IP voice connectivity is
used, and vice versa.

The DATAPATH field consolidates the data refinements, and the VLPATH
field consolidates the voice refinements (described on page 136). The
POSAREA field contains no information specific to | P positions.

In the following example, the Home switch datafillstwo | P positions, both of
which use COMID 19 for data connectivity at DTC 1. A description of the
DATAPATH refinements for | P positions follows the example.

Figure 78 MAP display example for table TOPSPOS

PCSNO  VLPATH DATAPATH PCSAREA
501 PKTV PGSI PVL P 19 N OPR 6 20
502 PKTV PGSI PVL P 19 N OPR 6 20

For IP position data communication, the DATAPATH field consists of the
following three subfields and refinements:

» DATATY PE defines | P as the type of data connectivity with the
standalone/OC host switch.
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IPCOMID defines the COMID used for data communication. It
referencesa COMID from table IPCOMID. The I P service referenced by
the IPCOMID tuple must use the UDP protocol.

For each IP-XPM that is used for IP positions, up to eight different
COMIDs may be datafilled in table TOPSPOS. Each COMID
corresponds to a different UDP socket in the XPM. For any particular | P-
XPM, there is no capacity advantage in using more than one COMID for
| P positions. However, there may be administrative reasons for doing so,
since positions can be posted and maintained by COMID at the MAP,

URESOK (*N’ in the example) defines the disposition of the position
when it isin the unconnected restricted idle (URES) maintenance state.
The URES state indicates that the switch has a socket open and ready for
the position, and is waiting for the position to send an in-service request
message.

It is expected that most IP positions will be datafilled with URESOK=N.
When the URESOK field isset to N, the position transitionsto the SY SB
state if the switch does not receive an in-service message from the
position within afixed time interval. When URESOK issetto Y, the
switch allows the position to remain in the URES state indefinitely until
amaintenance action (such as an in-service request from the position, or
manual action at the MAP) forces atransition.

Note: For more information about the URES state, refer to Chapter 10:
“TOPS-1P maintenance activities.”

TOPSPARM

Table TOPSPARM contains TOPS-specific office parameters. Two
parameters, IPPOS_AUDIT_INTERVAL and
IPPOS_AUDIT_THRESHOLD, were created for the I P position application.
However, neither of these parametersisused. They may beleft at their default
values.

In the following example, the Home switch leaves the two unused | P position
parameters at their default values.

Figure 79 MAP display example for table TOPSPARM

| PPCS_AUDI T_I NTERVAL 5
| PPCS_AUDI T_THRESHOLD 3

PARMVAL
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Overview of datafill for IP position voice links

This section introduces the datéfill required for 1P position voice links. The
discussion in this section uses the same example “Home” switch that was
introduced on page 122. For convenience, Home's network configuration is
shown again in Figure 80. Home supportsthree | P position configurations or
call flows:

» |P position handling standalone TOPS call
* [P position handling OC-IP call (OC host voice bypass)
» [P position handling traditional TDM-based OC call

Note: TDM OC links must be replaced by OC-1P links.

Figure 80 Configuration for IP position voice communication datafill examples

Home [TMS1 TMS 8| Remote 1

DTC1

EI .................... DTC 7 Remote 2

IP position 502

IP data and voice -----------
Managed Point-to-pointdata - - - - - — — -
IP network TDM voice

Thissection discussesthe voice-related tables that are specific to | P positions
and the voice-related tables that are part of the base I P infrastructure. For the
infrastructure tables, it includes application-specific considerations for |P
positions. Each table description includes an example of the datafill for P
position voice links at the Home switch. The tables are described in the
following order:
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* LTCINV (Line Trunk Controller Inventory)

» CARRMTC (Carrier Maintenance)
 LTCPSINV (LTC P-side Inventory)

e CLLI (Common Language Location Identifier)
* TRKGRP (Trunk Group)

*  TRKSGRP (Trunk Subgroup)

*  TRKOPTS (Trunk Options)

» SITE (Site)

e [PINV (IP Inventory)

e TRKMEM (Trunk Members)

e TOPSTOPT (TOPS Trunk Options)

» OFCENG (Office Engineering)

*  PKTVPROF (Packetized Voice Profile)

* TQCQINFO (TOPS QMS Call Queue Information)
» TOPSPOS (TOPS Position)

Note 1: The discussion and examplesin this section pertain only to Home's
| P position voice links. They do not include datafill for Home's OC voice
links. Datafill for IP position voice linksis essentially the same regardl ess of
whether the positions are expected to serve standalone calls or OC-1P calls.
This section notes where there are differences.

One difference not fully discussed in this section, however, is the effect of
host voice bypass on engineering rules for 7X07 Gateway cards. Refer to
Chapter 7: “TOPS-1P engineering guidelines’ for more information.

Note 2: Refer to Chapter 8: “TOPS-IP data schema” for details on the range
of valid datefill for every table affected by TOPS-IP.
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LTCINV

Table LTCINV contains the inventory datafill (excluding the P-side link
assignments) for IP-XPMs. TOPS-IP infrastructure considerations for table
LTCINV are discussed beginning on page 52. IP position voice links
introduce no application-specific considerations

In the following example, the Home switch datafills DTC 1 with the North
American toneset, which is required to satisfy table control and diagnostics,
and with the other information that is required for IP position voice links.

Figure 81 MAP display example for table LTCINV

LTCNAME ADNUM FRTYPE FRNO SHPOS FLOOR ROW FRPCS EQPEC  LOAD  EXECTAB
CSLNKTAB
OPTCARD
TONESET PROCPEC EXTLINKS  E2LOAD OPTATTR
PEC6X40  EXTI NFO
DTC 1 1000 LTE O 51 0O C 0  6X02AF QIP22xx (ABTRK DTCEX)$
(011 00) (011 01) (011 02) (011 03) (0110 4) (011 05) (0 11 0 6)
(011 07) (011 08) (011 09) (0 11 0 10) (0 11 0 11) (0 11 0 12) (0 11 0 13)
(0 11 0 14) (0 11 0 15)$
(MX76C14 HOST) $

NORTHAA SXO5DA $ SXO5DA $ 6 SXFWAJO2  (CCS7) $
6X40FC N
CARRMTC

Table CARRMTC specifies maintenance control information for the |1 P-
XPM. TOPS-IP infrastructure considerations for table CARRMTC are
discussed beginning on page 53. IP position voice links introduce no
application-specific considerations.

In the following example, the Home switch datafills carrier maintenance
information for the type of IP-XPM (DTC) used for IP position voice.

Figure 82 MAP display example for table CARRMTC

CSPMIYPE TMPLTNM RTSM.  RTSOL ATTR

DrC TOW 255 255 DS1 NT7X07AA MJ_LAW SF ZCS BPV NI LDL N 250 1000
50 50 150 1000 3 6 864 100 17 511 4 255

LTCPSINV

Table LTCPSINV containsthe IP XPM’s P-side link assignments for the
7X07 Gateway cards. TOPS-IP infrastructure considerations for table
LTCPSINV are discussed beginning on page 54. | P position voice links
introduce no application-specific considerations.

In the following example, the Home switch datéfills P-side links O through 3
for DTC 1. Links 0 and 1 will support one 7X07 card, and links 2 and 3 will
support a second 7X07 card. The even-numbered links will be datafilled as

the port numbersin table IPINV (page 133).
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Figure 83 MAP display example for table LTCPSINV

LTCNAME  PSLI NKTAB

DTC 1 N (0 DSI TGAY¥ N) (1 DS1 TGA¥ N) (2 DS1 TGA N) (3 DSL TGAY N)

(4 NILTYPE) (5 NILTYPE) (6 NILTYPE) (7 NILTYPE) (8 NILTYPE) (9 N LTYPE)

(10 NILTYPE) (11 NILTYPE) (12 NILTYPE) (13 NILTYPE) (14 NILTYPE) (15 N LTYPE)
(16 NILTYPE) (17 NILTYPE) (18 NILTYPE) (19 NI LTYPE) $

CLLI

Note: Recall that in our example, the Home switch usesDTC 1 for OC-IP
connectivity to switch Remote 2 aswell asfor connectivity toits|P positions.
If this were a complete example of Home's datéfill, additional P-side links
assignments would be present for one or more 7X07 Gateways used for OC-
| P voice connectivity with “Remote 2. The example shows only the
assignments for the 7X07s that are used for the | P position application.

Table CLLI specifies the trunk group names and the maximum number of
members in each trunk group. TOPS-IP infrastructure considerations for
table CLLI are discussed beginning on page 61.

In thefollowing exampl e, the Home switch datafills the dynamic trunk group
used for communication with the IP positions: POSIPVL. ThisCLLI and its
associated trunk group are used when Home's | P positions handl e standalone
calls(including any call in which an operator keysto accessan idleloop) and
TDM-OC calls. When an IP position handles an OC-IP call, the IP voice

connection bypasses the host and its 7X07 cards and associated trunk groups.

Figure 84 MAP display example for table CLLI

POSI PVL

ADNUM TRKGRSI Z ADM NI NF

484 2016 PCSI P_VA CE_LI NK

Note: It is possible to datafill more than one dynamic POS trunk group for
use with IP positions. However, this is not recommended because of its
impact on sparing. As described in Chapter 7: “ TOPS-IP engineering
guidelines,” N+1 redundancy of 7X07 Gateway cards is needed for each
trunk group.

TRKGRP

Table TRKGRP specifies the trunk group type, direction, and other
information for each trunk group. TOPS-IP infrastructure considerations for
table TRKGRP are discussed beginning on page 61.

Dynamic trunk groups used for voice connections with I P positions must
have direction outgoing (OG). Table TOPSPOS, where voice trunks are
associated with positions, enforces this restriction.

In the following example, the Home switch datafills the OG direction for the
dynamic trunk group that will be datafilled against its | P positions.
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Figure 85 MAP display example for table TRKGRP
GRPKEY  GRPI NFO

POSIPVL | T O NPDGP NCRT OG NIL M DL 000 NPRT NSCR 619 619 000 N N $

TRKSGRP

Table TRKSGRP defines additional trunk group information such as
signaling. TOPS-IP infrastructure considerations for table TRKSGRP are
discussed beginning on page 62. IP position voice links introduce no
application-specific considerations.

In the following example, the Home switch datafills the dynamic trunk group
that will be used for IP positions with ISUP signaling information.

Figure 86 MAP display example for table TRKSGRP
SGRPKEY CARDCODE SGRPVAR SCGRPVAR

PCSIPVL 0 DS1SIG  C7UP OG N N UNEQ NONE Q764 THRL O NIL $ NIL

Note: The SS7 network and associated datafill are not used for IP position
voice links.

TRKOPTS

Table TRKOPTS specifies additional trunk group options, including the
dynamic option required by TOPS-IP voice trunks. TOPS-IP infrastructure
considerations for table TRKOPTS are discussed beginning on page 62.

For dynamic voice trunks that are datafilled against IP positionsin table
TOPSPOS, the application field in table TRKOPTS must be set to POS.

In the following example, the Home switch datafills POSIPVL as dynamic

POS.
Figure 87 MAP display example for table TRKOPTS
OPTKEY OPTI NFO
PCSI PVL DYNAM C DYNAM C I SUP | P | P PGS

Note: A dynamic POS trunk group is used to connect to IP positionsin a
standalone or OC host switch. For OC-IP callsthat are served by | P positions
and thus use host voice bypass, the remote’strunk group is datafilled in table
TRKOPTSasOC, not POS. Dynamic POStrunks are used only in the switch
that is hosting an | P position.
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SITE

Table SITE identifies a site name associated with the 7X07 Gateway cards
datafilled at the switch. TOPS-IPinfrastructure considerationsfor table SITE
are discussed beginning on page 63. | P position voice links introduce no
application-specific considerations.

In the following example, the Home switch datafills the site name TGWY.

Figure 88 MAP display example for table SITE

NAME  LTDSN MODCOUNT OPVRCLLI ALMDATA

TGN 0 0 VER90 $
Note: As Gateways are added to and removed from table IPINV, the system
automatically updates the MODCOUNT field to reflect the number of
Gateways on the site.
IPINV

Table IPINV defines the individual 7X07AA Gateway cards (nodes) at the
switch. For Gateways used for TOPS-IP applications, IPINV datafill includes
the name of a dynamic trunk group from which the switch automatically
datafills ablock of 48 membersin table TRKMEM, when the tuple is added
to table IPINV.

TOPS-IP infrastructure considerations for table IPINV are discussed
beginning on page 63. I P position voice links introduce no application-
specific considerations.

In the following example, the Home switch datafills two TGWY cards at
DTC 1. Associated with the Gateway cardsis the POSIPVL trunk group,
which supports 96 members.

Figure 89 MAP display example for table IPINV

I PNO PMIYPE PWNO | PPEC  LOAD PORT | PZONE GATYPE
TGAY 01 0 DTC 1 7TX07TAA  $ 0 47 174 68 15 0 0 0 O TOPS PCSI PVL O
TGAY 01 1 DTC 1 7TX07TAA  $ 2 47 174 68 29 0 0 0 O TOPS PCSI PVL 96

Note 1: The DTC P-side links must first be assigned in table LTCPSINV
(page 130). The PORT entry intable IPINV isthelower of thetwo P-sidelink
numbers for that Gateway. For more detailed information on port mapping,
see “LTCPSINV-to-IPINV port mapping” on page 249.

Note 2: The example datafill shown in Figure 89 causes automatic datafill of
POSIPVL members 0 to 47 and 96 to 147 in table TRKMEM:

Note 3: Refer to table TOPSTOPT (page 134) for datafill that limits the
number of trunks that may be used by call processing.
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TRKMEM

Table TRKMEM defines the individual trunk members associated with a
trunk group. In the case of trunks defined as DY NAMIC POS in table
TRKOPTS, no manual datafill in TRKMEM is allowed because tuples are
automatically datafilled by table IPINV.

TOPS-IP infrastructure considerations for table TRKMEM are discussed
beginning on page 66. | P position voice links introduce no application-
specific considerations.

The following example shows part of the datafill that would be automatically
added to table TRKMEM in the Home switch.

Figure 90 MAP display example for table TRKMEM

CLLI  EXTRKNM SGRP  MEMVAR

PCSI PVL O 0 DTC1 0 1
PCSI PVL 1 0 DTC 1 0 2
PCSI PVL 2 0 DTC 1 0 3
PCSI PVL 23 0 DTC 1 0 24
PCSI PVL 24 0 DITC1 1 1
PCSI PVL 25 0 DTC 1 1 2
PCSI PVL 47 0 DTC 1 1 24
PCSI PVL 96 0 DITC1 2 1
PCSI PVL 97 0 DITC 1 2 2
PCSI PVL 143 0 DTC 1 3 24

TOPSTOPT

Table TOPSTOPT specifies options for TOPS trunk groups. For dynamic
trunks, the MAX CONNS field controls the maximum number of trunks that
may be used by call processing. TOPS-IP infrastructure considerations for
table TOPSTOPT are discussed beginning on page 67. | P position voicelinks
introduce no application-specific considerations.

In the following example the Home switch datafills MAXCONNS, limiting
to 26 the number of trunks that can be used for call processing in dynamic
POS trunk group POSIPVL.

Figure 91 MAP display example for table TOPSTOPT

GRPKEY ORGAREA DI SPCLG ADASERV ADASANS AN TOCLI  OLNSQRY
DCI BI DX  LNPCLGAM XLASCHEM SPIDPRC TRKSPID BILLSCRN AN FSPL
MAXCONNS DI SPSPI D
PCSI PVL N N NONE NA N NONE
0 N N N N N N
26 N
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OFCENG

Table OFCENG contains office-wide parameters. TOPS-IP infrastructure
considerations for table OFCENG are discussed beginning on page 68. In
addition to the infrastructure considerations, parameters
NUMCALLPROCESSES and NUMCPWAKE may need to be increased in
offices with IP positions. OMs useful in determining whether these
parameters need to be increased include:

* CP_CPSZ/CPSZ2 (seizures), and CP2_CPHI (high water mark), for
NUMCALLPROCESSES, and

« CP_WAKESZ/WAKESZ2 (seizures), and CP2_ WAKEHI (high water
mark), for NUMCPWAKE.

In the following example, the Home switch leaves
IPGW_PCM_SELECTION at its default value and increases the existing
value of NUMPERMEXT from 244 to 340. This accounts for the 96
membersin the POSIPVL dynamic POS trunk group. Home monitors OMs
to determine values for NUMCALLPROCESSES and NUMCPWAKE.

Figure 92 MAP display example for table OFCENG

PARMNAME PARMVAL

| PGW PCM_SELECTI ON AUTO

NUMCAL L PROCESSES 2000

NUMCPWAKE 2800

NUMPERMEXT 340
PKTVPROF

Table PKTVPROF defines profiles used for packetized voice. TOPS-IP
infrastructure considerations for table PK TV PROF are discussed beginning
on page 69.

For IP positions, table PKTVPROF is referenced by table TQCQINFO. IP
positions support auto-compression. Refer to “Voice encoding and auto-
compression” on page 117 for information about auto-compression.

In the following example, the Home switch datéfills three packetized voice
profiles.

Figure 93 MAP display example for table PKTVPROF

PROFNUM CODEC AUTOCOWP

0 Gr1l N
1 Gr23 N
2 Gr1l Y G723

Note: Asexplained on page 70, table PK TV PROF was significantly changed
in TOPS19, and patch CFX84 modifies the interpretation of PKTVPROF
datafill in loads earlier than TOPS19.
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TQCQINFO
Table TQCQINFO provides information about TOPS call queues, including
apacketized voice profileindex that appliesto thecall queue. Inthefollowing
example, the Home switch specifies packetized voice profileindex 2 against
severa call queues. This enables auto-compression. The effect isthat G.711
encoding will be used when adequate bandwidth is available, but G.723
encoding will be used when the IWS detects voice quality problems, most
likely due to inadequate bandwidth.

Figure 94 MAP display example for table TQCQINFO
QIYPE QVSSERV CWOFF COWON  TREAT ALTAREA PKTVPROF

TOPSPOS

Table TOPSPOS contains provisioning datafill for operator positions
supported by the TOPS switch. Thistable is used only in TOPS standalone
and OC host switches. Each tuple defines the voice and datalink information
for asingle position. Table TOPSPOS allows each position’s voice and data
paths to be provisioned as either TDM or IP.

Note: |P voice connectivity can be used only when IP data connectivity is
used, and vice versa.

The VLPATH field consolidates the voice refinements and the DATAPATH
field consolidates the data refinements (described on page 126). The
POSAREA field contains no information specific to | P positions.

In the following example, the Home switch datafillstwo | P positions, both of
which use dynamic POS trunk group POSIPVL for voice connectivity at
DTC 1. A description of the VLPATH refinements follows the example.

Figure 95 MAP display example for table TOPSPOS

PCSNO  VLPATH DATAPATH PCSAREA
501 PKTV PGSI PVL P 19 N OPR 6 20
502 PKTV PGSI PVL P 19 N OPR 6 20

For I P position voice communication, the VLPATH field consists of the
following subfields and refinements:

* VLTYPE defines PKTV (packetized voice) as the type of voice
connectivity.

* VLCLLI specifiesthevoicelink CLLI used for standalone calls with the
IP position. This CLLI must be datafilled as a dynamic POS trunk group
in table TRKOPTS (page 132).
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Note: Thisvoicelink CLLI isnot used for host voice bypass calls. Table
control alows the user to enter a CLLI that is datafilled only in table CLLI,
and not in the trunk or inventory tables. Thisisreferred to as a placeholder
CLLI, and it may be appropriate in a pure OC host whose calls are al from
OC-1P remotes. However, there are important limitations, discussed in
“Operator-originated calls’ on page 149, on thefunctionality that isavailable
to positions datafilled with placeholder CLLIs. For that reason, table control
displays awarning and requires the user to confirm before it allows a
placeholder CLLI to be datafilled.

Overview of datafill for reporting IP position trouble

This section introduces the datafill that allows service providers to associate
text with error codes returned by IP positions. The text is used in log reports
and in displays at the MAP.

The tables are described in the following order:
» MTCFAIL (Maintenance Failure Messages)
» MTCTEST (Maintenance Test Failure Messages)

Note: These tables are not specific to TOPS-IP. However, |P positions may
return different failure codes than TDM positions, so new datafill may be
needed for IP positions.

MTCFAIL

Table MTCFAIL associates text strings with numeric failure codes that may
be sent from operator positions to the switch. If afailure codeisdatafilled in
table MTCFALIL, the switch includes the associated text string when it reports
the failure.

| P positions can notify the switch that they need to be removed from service.
When an |P position does this, it indicates whether it istroubled. If it is
troubled, the out of service notification message includes afailure code. If
that failure code is datafilled in table MTCFAIL, the switch uses the
associated text string in the position state change log report (see “ TOPS502"
on page 471).

Thefollowing example shows atext string datafilled against one of thefailure
codes that | P positions can send to the switch.

Figure 96 MAP display example for table MTCFAIL

POSI TI ON_MAI NTENANCE_| N_PROGRESS

Note: Refer to TOPSIWS Base Platform User’s Guide for information about
the failure codes that an |P position can send to the switch.
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MTCTEST

Table MTCTEST associates text strings with numeric failure codes that may
be sent from operator positions to the switch in response to a test command
issued at the MAR. If the failure code is datafilled in table MTCTEST, the
switch includes the associated text string when it reports the test failure.

For IP positions, the text string datafilled in table MTCTEST is displayed to
the MAP user when the user issues the TST command and the position
reportstest failure.

The following example shows a text string datafilled against one of the test
failure codes that | P positions can send to the switch.

Figure 97 MAP display example for table MTCTEST

153 I NI TI ALI ZATI ON_I N_PROGRESS

Note 1. Refer to TOPSIWS Base Platform User’s Guide for information
about the failure codes an | P position can send to the switch in response to a
test command from the MAP.

Note 2: Refer to page 352 for more information about the TST command for
|P positions.
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Successful IP position call flows

This section shows successful |P position call flows for a TOPS standalone
call, acall that usestraditional TDM-based OC, and an OC-IP call.

Standalone call with IP position

Figure 98 shows an example standalone call flow that usesan | P position. The
exampleillustrates the use of the position’s voice and data links. The arrows
represent both position data link messages (OPP) and voice-related call
control messages (SIP).

Figure 98 Example of IP position standalone call flow

Switch events and processing IP position events and processing

A call that requires an operator arrives at a TOPS
switch. QMS translations determine that this is not an
OC call.

The switch selects an operator at an IP position.

The switch selects an idle member from the dynamic
POS trunk group associated with the position in table
TOPSPOS.

The CM sends an ISUP IAM to the IP-XPM that
houses the 7X07 Gateway associated with the
selected trunk. (The IAM includes the position’s IP
address, which was obtained from the position’s
original in-service request message, and codec
information. The port used is the well-known port for
voice, so it is not included in the IAM.)

The Gateway converts the IAM into a SIP Invite
message and sends it to the position.

SIP message: Invite

-

The Gateway and position agree on a codec. The
position accepts the voice connection and responds with
a SIP OK message.

SIP message: OK
-

The Gateway converts the OK message to an ISUP
ANM and sends this toward the CM, which receives it
as a DMS ANSWER_MSG.

The switch allocates a CF3P circuit and uses it to
connect the position’s IP voice link and the caller’s
voice.

The switch sends call arrival data to the position, in
one long OPP message. This message indicates
which call arrival tones the position should play.

OPP message: Call Begin

-
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Switch events and processing IP position events and processing

The position displays the call arrival information for the
operator and generates the call arrival tones.

The call is established and data messages are The caller and the operator converse. The operator may

processed. key in call information. The position may exchange OPP
messages with the switch. The position may also
communicate with various data bases.

When the call is complete, the switch breaks its voice
connections and deallocates the CF3P. It sends
toward the position an ISUP REL message (converted
by the 7X07 to a SIP Bye) to close the VolP
connection. It also sends an OPP message instructing
the position to end the call.

SIP message: Bye

|
OPP message: Call End
|
The switch generates an AMA record. The position responds to the SIP Bye by sending a SIP

OK and closing its end of the voice connection.

SIP message: OK
-

The 7X07 converts the OK to an ISUP RLC and sends The position responds to the OPP Call End message by
it to the XPM main processor, which processes it but clearing the call and letting the switch know it is ready for
does not forward anything to the CM. a new call.

OPP message: Call Cleared ACK

-

The switch marks the position available to serve the
next call.

Note: Voice setup between the Gateway and the position actually involves more messaging than the table
shows. The table shows only the SIP messages that corresponds to ISUP messages exchanged between the
Gateway and the SX05DA.
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Traditional OC call with IP position

Figure 99 shows an example I P position call flow that uses traditional OC.
The example illustrates the use of voice and data links in this configuration.
The arrows represent OC and position data link messages (OC and OPP
protocols), and also voice-related call control messages (SIP) for the Vol P
connection between the host and the position.

Note: TDM OC links must be replaced by OC-IP links.

Figure 99 Example of IP position call flow with traditional OC

OC remote switch events and OC host switch events and IP position events and
processing processing processing

A call that requires an operator
arrives at a TOPS switch. QMS and
OC translations determine that this
is a TDM OC call.

The remote selects an OC data link
and requests an operator from the
host.

OC message: Request Operator

-

The host selects an operator at an IP
position.

The host selects an idle member
from the dynamic POS trunk group
associated with the position in table
TOPSPOS.

The host CM sends an ISUP IAM to
the IP-XPM that houses the 7X07
Gateway associated with the
selected trunk. (The IAM includes the
position’s IP address, which was
obtained from the position’s original
in-service message, and codec
information. The port used is the
well-known port for voice, so it is not
included in the IAM.)

The Gateway converts the IAM into a
SIP Invite message and sends it to
the position.

SIP message: Invite

-

The Gateway and position agree
on a codec. The position accepts
the voice connection and responds
with a SIP OK message.

SIP message: OK
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OC host switch events and
processing

OC remote switch events and
processing

IP position events and
processing

At the host, the 7X07 converts the
OK message to an ISUP ANM and
sends this toward the CM, which
receives it as a DMS
ANSWER_MSG.

The host selects a TDM OC voice
link and connects it to the IP position
voice link.

The host informs the remote that a
position has been allocated for the
call. (This message includes an
identification of the OC voice link
selected by the host. It also indicates
that an IP position was selected.)

OC message: Got Operator
-

The remote allocates a CF3P circuit
and uses it to connect the OC voice
link and the caller’s voice.

The remote sends call arrival data to
the host, in a series of OPP
messages encapsulated in a series
of OC messages. (The
encapsulated OPP messages
include an indication of which call
arrival tones to play.)

OC message: OPP Call Begin

-

OC message: OPP Call Updates

-

The host extracts the individual OPP
messages and builds them into a
single long OPP message to send to
the position.

OPP message: Call Begin

The call is established and data
messages are processed.

The host forwards OPP key function
and screen update messages
between the remote and the position
as needed to process the call.

-

The position displays the call arrival
information for the operator and
generates the call arrival tones.

The caller and the operator
converse. The operator may key in
call information. The position may
exchange OPP messages with the
switch. The position may also
communicate with various data
bases.
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OC remote switch events and

OC host switch events and

IP position events and

processing processing processing
When the call is complete, the
remote breaks its voice connections,
deallocates the CF3P, frees its end
of the OC voice link, and instructs
the host to release its resources.
OC message: Release Operator
|
The host acknowledges to the
remote that it is freeing its resources.
OC message: Operator Released
-

The remote frees its remaining The host sends toward the position
resources and generates an AMA  an ISUP REL message (converted
record. by the 7X07 to a SIP Bye) to close

the VolIP connection. It also sends an

OPP message instructing the

position to end the call.

SIP message: Bye
-

OPP message: Call End

-

The position responds to the SIP
Bye by sending a SIP OK and
closing its end of the voice
connection.

SIP message: OK

-

The 7X07 converts the SIP OK to an
ISUP RLC and sends it to the XPM

main processor, which processes it

but does not forward anything to the
CM.

The position responds to the OPP
Call End message by clearing the
call and letting the host know it is
ready for a new call.

OPP message: Call Cleared ACK

-

Note: Voice setup between the Gateway and the position actually involves more messaging than the table
shows. The table shows only the SIP messages that corresponds to ISUP messages exchanged between the

Gateway and the SX05DA.
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OC-IP call with IP position

Figure 100 shows an example I P position call flow that uses OC-IP. Thisisa
host voice bypasscall. The exampleillustratesthe use of voice and datalinks.
The arrows represent messages sent and received on OC and position data
links (OC and OPP protocols), and also voice-related call control messages
(SIP) for the Vol P connection between the remote and the position.

Figure 100 Example of IP position call flow with OC-IP call flow

OC remote switch events and  OC host switch events and IP position events and
processing processing processing

A call that requires an operator
arrives at a TOPS switch. QMS and
OC translations determine that this
is an OC-IP call.

The remote selects an OC-IP data
link and requests an operator from
the host.

OC message: Request Operator

-

The host selects an operator at an
IP position.

The host informs the remote that a
position has been allocated for the
call. (Among other things, this
message includes the position’s IP
address and indicates that host
voice bypass should be used.)

OC message: Got Operator
-

The remote selects an idle member
from the dynamic OC trunk group
associated with the host in table
OCGRP.

The remote CM sends an ISUP IAM
to the IP-XPM that houses the 7X07
Gateway associated with the
selected trunk. (The IAM includes
the position’s IP address from the
Got Operator message, and codec
information. The port used is the
well-known port for voice, soitis not
included in the IAM.)

The 7X07 converts the IAM into a
SIP Invite message and sends it
directly to the position (bypassing
the host).

SIP message: Invite (bypasses host)
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OC remote switch events and  OC host switch events and IP position events and
processing processing processing

The Gateway and position agree on a
codec. The position accepts the voice
connection and responds with a SIP
OK message.

SIP message: OK (bypasses host)
-

At the remote, the Gateway
converts the OK message to an
ISUP ANM and sends this toward
the CM, which receives it as a DMS
ANSWER_MSG.

The remote allocates a CF3P circuit
and uses it to connect the IP voice
link and the caller’s voice.

The remote sends call arrival data
to the host, in a single long OPP
message encapsulated in an OC
message. (The encapsulated OPP
message include an indication of
which call arrival tones to play.)

OC message: OPP Call Begin

-

The host extracts the OPP call
arrival data and forwards it to the
position in a single long OPP

message.
OPP message: Call Begin
|
The position displays the call arrival
information for the operator and
generates the call arrival tones.
The call is established and data The host forwards OPP key function The caller and the operator converse.
messages are processed. and screen update messages The operator may key in call
between the remote and the information. The position may
position as needed to process the  exchange OPP messages with the
call. host. The position may also
communicate with various data
bases.

When the call is complete, the
remote breaks its voice connections
and deallocates the CF3P. It sends
toward the position an ISUP REL
message (converted by the 7X07 to
a SIP Bye) to close the VolP
connection. It also sends the host a
message instructing it to release its
resources.
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OC remote switch events and  OC host switch events and IP position events and
processing processing processing
SIP message: Bye (bypasses host)
|
OC message: Release Operator
L

The host acknowledges to the The position responds to the SIP Bye

remote that it is freeing its by sending a SIP OK and closing its

resources. end of the voice connection.

SIP message: OK (bypasses host)
-
OC message: Operator Released
-
The 7X07 converts the SIP OK to an
ISUP RLC and sends it to the XPM
main processor, which processes it
but does not forward anything to the
CM.
The remote responds to the The host instructs the position to
Operator Released message by end the call.
freeing its remaining resources and
generates an AMA record.
OPP message: Call End
L

The position clears the call and lets
the host know it is ready for a new
call.

OPP message: Call Cleared ACK

-

The host marks the position
available to serve other calls.

Note: Voice setup between the Gateway and the position actually involves more messaging than the table shows.
The table shows only the SIP messages that corresponds to ISUP messages exchanged between the Gateway
and the SXO5DA.
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IP position call processing interactions and failure handling
This section discusses the operation and interactions of the following call
processing-related topics:
o call arrival tones
» assistancerequests
* position monitoring
* operator-originated calls
» loop access and held calls
» force management statistics
» failure handling

Call arrival tones

Traditionally the DM S switch has generated call arrival tones heard by TOPS
operators. Thisis not true with IP positions. These positions generate their
own call arrival tonesfor the operator. The data that the switch sendsto an IP
position at call presentation includesinformation about switch datéfill for call
arrival tones, so that the position can generate tones similar to the ones the
switch would generate for a TDM position.

Generating the call arrival tones at the position allows the position to
synchronize the tones with the screen updates for acall.

Note: External interactive voice response systems, such as DA automation
systems, may also generate call arrival tones. The IP position application
does not change that.

Assistance requests

When an operator requests assi stance, table TQM SFCQA isreferenced based
on the CT4Q of the call. Table TQM SFCQA specifies whether the type of
assistance for aCT4Q is SA (service assistance) or CSE (customer service
expert).

SA requests

SA assistance is not supported with | P positions. If an operator at an |P
position requests assistance and the CT4Q of the call isdatafilled for SA, the
request is denied.

CSE requests

I P positions fully support CSE assistance. There isno restriction on position
type for either the operator requesting assistance or the CSE providing
assistance. One, both, or neither can be at | P position.
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Position monitoring

TOPS has traditionally supported the capability of supervisory operators to
monitor the calls that are processed at another position of the same type and
protocol, and hosted by the same switch. Essentially the same functionality
is supported with P positions, but there are some differences.

The differences are transparent to the operator who is being monitored, but
not to the operator doing the monitoring. The reasons for the differences are
(a) anew voice connection is established each time anew call becomes active
at an |P position, and (b) the voice connection bypasses the host, where
monitoring connections have traditionally been made, when an OC-IP call is
served by an IP position.

The following paragraphs describe the operation and limitations of 1P
position monitoring.

Monitoring screen displays

Monitoring of screen displaysworksthe samewith | P positionsaswith TDM
positions:. all screen updates sent to the monitored position, from the switch
or the DA system, are al so sent to the monitoring position. Limitationsarethe
same as with TDM positions:

» The monitoring and monitored positions must be the same type and use
the same protocol. (Thisimplies that monitoring between TDM and IP
positions is not supported.)

» The monitoring and monitored positions must be hosted by the same
switch.

* Themonitor does not see keystrokes entered by the monitored operator.

* Themonitor does not see local screen updates, such as context switches
between the billing and search screens on DA calls.

* Themonitor does not see screen updates that the monitored position
makes as aresult of interactions with external systems (other than the
switch and the DA system) such as web servers.

» If amonitoring session beginswhilethe monitored operator hasacall, the
monitor’s screen display will be incomplete until the next new call
arrives,

Monitoring voice
Voice connectivity for monitoring works very differently with IP positions.

* [P position monitoring does not employ an extra CF3P circuit in the
switch, as TDM position monitoring does.

* Unlike TDM position monitoring, a new monitoring voice connection is
made each time a new call becomes active at the monitored position.
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Oneimplication is that the monitoring position has no voice connection,
and cannot hear the operator, when the operator has no call. Another
implication isthat if a monitoring session begins while the monitored
operator has a call, the monitor will not hear anything until the next new
call arrives at the position.

» Monitoring voice connections are made in the 7X07 Gateway card that
connects to the monitored position for the call.

Each 7X07 Gateway has 60 DSP (digital signal processor) channels.
However, limitationsin the CM and XPM main processor prevent a Gateway
from supporting more than 48 dynamic trunks. So each Gateway has 12 DSP
channelsthat are available for any application that does not involve atrunk
member from the CM and XPM perspective.

The IP position application takes advantage of this situation and makes the
extra DSP channels available for monitoring. The CM sends monitoring
information to the Gateway in the ISUP |AM message at the beginning of the
call. After that, the CM has no further involvement until the beginning of the
next call. The Gateway and the monitoring position handle all the monitoring
connections and disconnections. The voiceis bridged in the Gateway.

In the unlikely event that the Gateway is simultaneously using all 12 of its
extra DSP channels for monitoring sessions, it will be unable to satisfy the
next switch request for monitoring. In that case an IPGW600 log is generated
with text “No monitoring ports available.” The monitored call proceeds
normally, and the monitor sees the screen updates but hears no voice.

Operator-originated calls

There are several scenarios in which an operator may access aloop to
originate acall. Thisis significant because these call are always handled as
standalone calls, and they require 7X07 Gateway resources even in an OC
host whose subscriber calls are all OC-1P (bypassing the host in their voice
connections.) In addition to operator-originated calls, booked call database
calls are also always handled as standalone calls.

The following calltypes require voice resources even in an OC host whose
subscriber-originated calls are all OC-IP (bypass) calls:

* Delay calls. An operator may access an idle loop and connect back to a
subscriber who attempted a call earlier but the call could not be
established at that time.

»  Operator-originated calls to other internal or external numbers. For
example, an operator might access an idleloop to call the business office
or a poison control center.

» Directed assistance requests. To make a directed assistance request using
QMS CASE, an operator withholds calls, accesses an idle loop, and keys
to request a connection with a specified operator or position.

* Responseto a page. This uses the same underlying implementation as
directed assistance.
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» Booked call database calls. A booked call database call initiates
automatically when its time-of-day timer expires.

All of the above-listed calltypeswill fail if aplaceholder CLLI (see page 126)
is datefilled in table TOPSPOS for the position.

Loop access and held calls

An P position can have only one voice connection at atime. When an
operator at an | P position has acall on one loop and keys to access the other
loop, or to explicitly place the call on hold, the existing | P voice connection
isreleased. A new voice connection is establish when the operator keysto re-
accessthe held call (or, in the case of calls on temporary hold, when the call
IS auto-accessed).

Oneimplication isthat if there isa problem with voice on a TA call, the
operator may try placing the call on hold and re-accessing it. (Thisonly
works for TA calls, since DA calls cannot be placed on hold.)

Another implicationisthat it is possible for there to be trouble establishing a
new voice connection when aheld call isre-accessed. If that happens, the
switch allows the held call to be accessed without voice. See “Failure
handling” on page 151 for more information.

Force management interactions

Force management (FM) statistics are affected by three characteristics of 1P
position call processing:

» Ittakeslonger to set up an I P voice connection than to supervise anailed-
up TDM connection.

* [P position calls have an extra call cleared acknowledgment message at
the end of each call.

* Thecall arrival datais sent to an IP position in one long message rather
than in multiple shorter messages.

The first two characteristics result in an increase in the operator’sidle time
(IDLT). Any derived statistics that are based on IDLT will also be affected.
An exampleis percent occupancy (%OCC). Since %0OCC is calculated by
dividing thetotal work volume by the sum of total work volumeand idletime,
increased IDLT implieslower %OCC.

The third characteristic tends to decrease the time it takes to process a call,
since the screen pop may be faster.

Note: For more information on force management statistics, refer to TOPS
IWS Force Management Guide.
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Failure handling

This section discusses | P position failure-handling strategies. Before
continuing with this section, please review the overview description on
page 108 of TOPSfailure-handling strategies. Briefly, the main strategies are
to requeue the call, to reroute the call either to an alternate host or to
treatment, and to end the call. Normally it is possible to recover by requeuing
or rerouting the call if the failure occurs during setup, before the call has been
presented to the operator. Normally it is not possible to recover from failures
that are detected after the call has been successfully presented to an operator;
these failures usually cause the call to be ended.

Resource failures
The following resource failures may affect |P position call processing:

* No available voice circuits. If avoice link (dynamic trunk member)
cannot be obtained for establishing a Vol P connection to an I P position,
the requeuing strategy is used. This occurs regardless of whether the
failurewasin astandalone switch, an OC host (with TDM-OC), or an OC
remote (with OC-IP).

There are exceptions to this rule. For example:

— If avoicelink cannot be obtained to connect a CSE to acall that is
still at the requesting operator’s position, the CSE isreleased and the
call remains active at the requesting operator’s position.

— If avoicelink cannot be obtained to accessaloop that hasaheld call,
the switch allows the loop to be accessed without voice. The
operator will realizethereisaproblem, and can do one of two things:
(a) cancel and release the call, or (b) key to hold and re-access the
cal. The latter will work if the failure was transient and a voice
circuit isavailable on the re-try.

* Noavailable RU or CF3P. If astandalone, remote, or host switch failsto
allocate aneeded recording unit or CF3P circuit for acall involving an IP
position, the requeuing strategy is used.

Messaging problems

As explained elsewhere in this book (page 43, page 110), the OPP and SIP
messages used to set up acall at an IP position use the UDP protocol, and
while UDP has certain advantages, it is susceptible to lost messagesin an
improperly engineered network.

Note: For more information on network engineering for TOPS-IP, refer to
Chapter 7: “TOPS-1P engineering guidelines.”

Other messaging problems can aso occur. Depending on where in the call
flow a messaging problem occurs, the impact can range from no response at
the operator position (the operator will retry) to call take-down.

The following messaging problems can affect |P position call processing:
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»  Acknowledgement time-out in call setup. Successful call setup at an IP
position involves an exchange of SIP messages. (If itisan OC call, OC
messages are al so exchanged during setup. For details, see the call flows
that begin on page 139.) The switch setsatimer whenever it is expecting
acall setup message, and if one of these timers expires, the switch
reroutes the call. The reroute reason for table OCHOSTQ is DEFLECT.

There are exceptions to this rule. For example, if the switch times out
attempting to connect a CSE to acall that is still at the requesting
operator’s position, the CSE isreleased and the call remains active at the
requesting operator’s position.

* \oicelink signaling errors. If avoice link signaling error is detected
during setup (such asreceiving an ISUP REL before receiving the ISUP
ANM), the voice link to the position is released and the call is rerouted
with reason DEFLECT. However, if avoice link signaling error is
detected after setup, the call is ended.

»  Acknowledgement time-out in call take-down. When acall leavesan IP
position, the position sends the switch amessage indicating it is ready to
receive anew call. The switch does not select the position for anew call
until it has received this message. If the switch times out waiting (lost
message or problem with the position itself), it places the positionin a
make busy state. Thisis similar to the requeuing strategy described on
page 108, except it only affects the position, since thereis no call to
regueue.

Note: Thiswould happen if data connectivity to the position were
unexpectedly lost.

» Lost Call Begin message. Aswith TDM positions, operators at |P
positionsmay occasionally receiveavoice call with no screen update, and
if this happens, the operator can recover by keying to request call details.

* Unexpected messages. Asis done with TDM positions, unexpected
messages will take a call down.

OSSAIN calls with operators

An OSSAIN call can attach an operator while the service node (SN) is still
connected to and controlling the call. In this scenario, most failures cause the
switch to inform the SN of the problem, leaving the decision about how to
handle the failure up to the SN.

IWS failure handling

So far this section has addressed only the switch actions to handle failures.
The IWS position aso has failure-handling strategies. Some of the more
important ones are:

297-8403-906 Standard 06.03 April 2006



Chapter 4: TOPS Position-IP application 153

If the IWSisin-service but has not received any messagesfrom the switch
for acertain length of time, it audits the switch. In case thereisno
response to a series of these audits, the position removes itself from
service, indicates to the operator that there isalink problem, and begins
sending periodic in-service request messages to the switch.

This preventsthe position from appearing to have data connectivity to the
switch when, in fact, connectivity has been lost.

If the position receives an responseto itsaudit (see previous bullet) and it
has no call, but an operator islogged in and has keyed to accept calls, the
position sends the switch another message requesting to accept calls.

This facilitates recovery in case the switch has placed the positionin a
make busy state but the position did not receive the message informing it
of its state.
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Chapter 5: TOPS QMS MIS-IP application

The TOPS-IP product implements Queue Management System Management
Information System (QMS MIS) over an IP infrastructure. This chapter
describes the TOPS QM S MIS-IP application, focusing on the following
areas:

» background on traditional QM S MIS capabilities and connectivity
* introduction to QM S MIS-IP connectivity and messaging

e overview of datafill for QMS MIS-IP datalinks

e trangition strategy for QMS MIS-IP

QMS MIS background

TOPS QM S MISisaswitch application that collects event-driven data about
TOPS calls and sends this data to an external reporting facility, such asan
MIS vendor server. With QM S MIS, the switch sends the data continuously
and within afew seconds of the event. The MIS vendor can choose,
depending on the event information, which real-time statistics and periodic
reports to generate.

Note: The switch does not receive any application-level messages from the
MIS node; data communication is one-way only.

QMS MIS data connectivity

Figure 101 shows an example of the traditional connectivity for TOPSQMS
MIS. In thefigure, TOPS QM S MIS dataisthrough an X.25 interface and an
enhanced multiprotocol controller (EMPC) card.

Figure 101 QMS MIS connectivity without TOPS-IP

TOPS
switch
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MIS X25data - - - - - _.
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QMS MIS-IP introduction

In aTOPS-1P network, acommon I P infrastructure replaces the provisioning
of X.25 datafor the TOPS QM S MIS application. Using a DTC equipped
with an SX05DA processor, the QM S MI S application sends datato an MIS
node over the managed | P network.

With QM S MIS-IP, the TOPS switch can have up to two TCP (Transmission
Control Protocol) connections that transmit the same MIS data across the
network. This capability allows the TOPS switch to send MIS data to more
than one vendor or to increase the reliability of the MIS data sent to asingle
vendor.

The peripheral that supports QM SMIS-1P must be adedicated peripheral that
does not contain 7X07 Gateway cards (which are used only for voice over IP
applications). This peripheral cannot be used to support the OC-1P
application. For details on engineering, refer to Chapter 7: “TOPS-IP
engineering guidelines”

Figure 102 shows a TOPS switch having two QM S MIS-1P connections, one
on each |P-XPM.

Figure 102 QMS MIS connectivity with TOPS-IP
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Note 1: TOPS-IP software does not remove the ability to use the existing
X.25 datainterfacefor QM SMIS. The switch may use either the IPinterface
or the X.25 interface to send TOPS QM S MI S data, but not both interfaces at
the same time.

Note 2: TOPS QM S MIS connectivity differsfrom OSSAIN QMS MIS
connectivity, which isthrough an Ethernet interface and a peripheral module
equipped with an Ethernet interface unit (EIU). Provisioning of Ethernet data
for the OSSAIN MIS application is unchanged.

MIS-IP messaging

The QM S MIS-IP application runs as a separate process in the TOPS switch.
The application receives call and position event messages, buffers the
messages, and sends them to the external MIS node. The switch isthe client,
and the MIS node is the server. No application-level messages are sent from
the MIS node to the switch, and the switch does not store any QMSMIS
buffersfor later retrieval.

Buffering MIS messages

The DM S switch buffers messages internally. The number of buffersis not
datafillable. The TOPS QM SMI S-1P application sendsthe entire buffer to the
MIS node after any of the following conditions are met:

» when the buffer isfull

» when areport period ends

» when the specified maximum buffer transmit interval timeout expires
o after awarm restart

Note 1. The maximum buffer transmit interval for the QMS MIS-IP
application isset in table QM SMIS. For details on the datafill values, refer to
Chapter 8: “TOPS-IP data schema.”

Note 2: During achange of interface (from X.25to IP or viceversa) any MIS
buffers that have not been sent out are lost.

Sending MIS messages

The QM SMI S protocol isused at the application layer to send M IS messages.
TCPisused at the transport layer. Using TCP, the QM S MIS application
sends a 1450 byte-message (including padding if the message has fewer than
1450 bytes) to the IP-XPM for transmission to the MIS node. The XPM
establishes a TCP connection when the IP interface is datafilled or when the
QMS MIS application tries to send a message buffer for the first time. After
the connection is established, the QM S MI'S application continues to send
message buffers.

Note 1. Table TQMISOPT (TOPS QM S MIS Options) contains parameters
used by the QM SMI S application. Before provisioning M1S-1P, users should
review the datafill for these parameters. For details, refer to Customer Data
Schema Reference Manual.
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Note 2: For moreinformation on the QM SMI S protocol, refer to TOPSQMS
MIS Protocol, Q220-1.

MIS-IP fault detection and correction

For information on correcting and recovering from faults during QMS MIS-
| P processing, refer to Chapter 10: “ TOPS-IP maintenance activities.”

Note: If aswitch of activity (SWACT) in the XPM occurs, QMSMISaarms
and logs are generated to indicate that the TCP connection was taken out of

service. In this scenario, when the SWACT completes, the TCP connections
are eventually re-established and the alarms are cleared.

Overview of datafill for QMS MIS-IP data links

This section introduces the datéfill required for QMS MIS-IP datalinksin
table QMSMIS. The QMS MIS-IP application depends on the | P data
infrastructure, so datafill isfirst required in the following tables:

« LTCINV

« XPMIPGWY
« XPMIPMAP
* |PSVCS
 |PCOMID

Note: For an overview of thesetables, refer to Chapter 2: “TOPS-I1P dataand
voice communication.”

QMSMIS

Table QM SMI S specifies provisioning information for each QMSMIS
application onthe TOPS switch. Datafill valuesinclude the application name,
data connectivity type, maximum buffer transmit interval, and destination
information. The TOPS QM S MIS-IP application supports up to two |P
connections for transmitting the same MIS data stream.

Note 1. Although table control allows datafill for four IP connections, only
two are supported by TOPS-IP. The second MIS-IP data link may be
provisioned for redundancy or for communication to asecond MIS node. For
engineering information, refer to Chapter 7: “ TOPS-1P engineering
guidelines”

Note 2: To minimize TCP re-establishment delays, it is recommended that
table IPSV CS be datafilled with a PORT value of O for the QMS MIS-IP
servicetuple. A value of O isused to request the IP-XPM to randomly assign
aport number.
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In the following example, the TOPS QM S MIS application specifies the IP
interface, | P address, port, and desired status of the destination MIS node.
Also, the I P connection references a unique COMID from table IPCOMID,
whichindirectly identifiesthe | P address and port on the |P-XPM used for the
data connection.

Figure 103 MAP display example for table QMSMIS

DATALI NK

IP 10 (123 15 3 5 2003 ACTI VE 30) $

Note: When the destination status of the nodeisset to INACTIVE, the switch
does not send M1S message buffers to this node.

Transition strategy for QMS MIS-IP

The strategy for transitioning traditional TOPS QM S MISto the [P interface
involves the following broad steps:

1 Determine the number of QM S MIS-IP data links and IP-XPMs to
provision at the TOPS switch. Refer to Chapter 7: “ TOPS-1P engineering
guidelines”

2 Datdfill the IP infrastructure in tables LTCINV, XPMIPGWY, and
XPMIPMAP. Refer to Chapter 8: “TOPS-IP data schema.” Also refer to
this chapter for the range of valid values and possible error messages for
all TOPS-1P-related tables.

3 Datafill the QMS MIS-IP application in tables IPSVCS, IPCOMID, and
QMSMIS. Example datafill is shown in “Changing the QMS MIS
interface.”

Note 1. An office that is currently using the traditional MIS (X.25) interface
is automatically switched to use the MIS-IP interface after it is datafilled.

Note 2: TOPS-IP software does not remove the ability to use the existing
X.25 datainterfacefor QM SMIS. The switch may use either the IPinterface
or the X.25 interface to send TOPS QM S MI S data, but not both interfaces at
the same time.

Changing the QMS MIS interface

This section shows example QMS MIS-IP datafill in three tables:
* IPSVCS

* IPCOMID

* QMSMIS (before and after)
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IPSVCS

The following example shows datafill in table IPSVCS. The PORT fieldis
datafilled with avalue of 0 to avoid TCP re-establishment delays. Thisvalue
is used to regquest the XPM to randomly assign a port number.

Figure 104 MAP display example for table IPSVCS

SERVI CE PORT PROTOCCL
QVBM S 0 TCP
IPCOMID

The following example shows datéfill in table IPCOMID. DTC 20 supports
the port and protocol identified by the service name QM SMIS.

Figure 105 MAP display example for table IPCOMID

COoM D SERVI CE XPVWNANVE
30 QVBM S DTC 20
QMSMIS

Thefollowing example shows datafill in table QM SM1 S before changing the
MPC interface. The type of datalink is MPC for the X.25 interface.

Figure 106 MAP display example for table QMSMIS—MPC (X.25) interface
| NDEX DATALI NK

The following example shows datafill after changing the interfaceto IP. The
type of datalink ischanged to I P, with a maximum buffer transmit interval of

10 seconds.
Figure 107 MAP display example for table QMSMIS—IP interface
I NDEX DATALI NK
TOPS IP 10 (123 15 3 5 2003 ACTI VE 30) $

Note: During a change of interface, any MIS buffers that have not been sent
out are lost.
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Part 3: Interactions

Part 3: Interactions includes the following chapter:

Chapter 6: “TOPS-IP feature impact” beginning on page 163.
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Chapter 6: TOPS-IP feature impact

This chapter lists the limitations and restrictions of TOPS-IP capabilities,
focusing on the following areas:

| P data communication

| P voice communication

IP-XPM

managed | P network

TOPS-IP product

OC-1P application

| P position application

QMS MIS-IP application

Simple Network Management Protocol (SNMP)

Note: Chapter 7: “ TOPS-IP engineering guidelines’ also contains some
limitations and restrictions that are not duplicated here.

IP data communication limitations and restrictions

This section discusses limitations and restrictions for the following
components of |P data communication:

SXO5DA processor
| P port assignment datafill

SXO05DA processor
The following limitations and restrictions apply to using the SXO5DA:

Versions of the SX05 card that are previous to the DA version are not
supported for TOPS-IP data communication.

The firmware on the SXO05DA card must be at release SXFWAGO02 or
higher. If the firmware is not at this level, the IP-XPM cannot be |oaded
with software and brought into service. The firmware load that is
delivered with the XPM software release is recommended.
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During an XPM SWACT (including awarm SWACT), both TCP and
UDP applications on the SXO05DA may suffer a brief messaging
interruption, and some calls may be dropped until the sockets are re-
established.

Although SX05DA-based and ElU-based I P functionality can co-exist on
the same switch, they do not interact with each other. This meansthat |P
toolsfor the EIU remain specific to the EIU, whereas | P tools for the
SX05DA are specific to the IP-XPM.

When the CM isresponsible for SXO5DA configuration, the CM
downloads bootstrapping configuration datafill in table XPMIPMAP to
the IP-XPM. If thisdatafill isinaccurate, the IP-XPM may fail to RTS, or
if it does RTS, the messages sent from the IP-XPM may be misrouted.
Thedatafill cannot be cross-checked before static datadownload, because
the I P stack islocated on the individual IP-XPM, not on the CM.

When the CM isresponsible for SXO5DA configuration, users should
update static datafor the SXO5DA whenever the GWINDEX field of table
XPMIPMAP is changed. For details, refer to “Updating static data’ on
page 299.

Note: When DHCP is selected as the configuration method, the IP-XPM
receives configuration information from the DHCP server instead of from
the CM.

The SX05DA subnet is temporarily limited to a maximum of 32 IP
operator positions. Offices with more than 32 positions must provision
additional subnets and must provide routing facilities. XPM design is
aware of this problem and is working toward a solution. Consult your
Nortel Networks representative for updates and status on this open issue.

Routing interfaces present in the SX05DA subnet must have the spanning
tree algorithm disabled. Failure to disable spanning tree could result in
the inability to bring the SXO5DA in or to keep both units of the IP-XPM
in service.

IP port assignment datafill

Thefollowing limitations and restrictions apply to | P port assignment datafill
for data communication:

Portsdatafilledin CM tableIPSV CS can use port valuesin therange 2048
to 12287. Ports numbers outside this range are reserved for non-CM |IP
applications.

Note: Port numbers 1 to 1024 are well-known industry-defined port
numbers that are reserved for applications such as FTP (File Transfer
Protocol), Telnet, and HTTP (Hypertext Transfer Protocol).
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Port numbersin table IPSV CS must be unique, with the exception of port
number 0. A port number of 0 is used to request the XPM to randomly
assign a port number in the range 32768 to 65535. More than one tuple
may datafill a0 in the PORT field. Port O should not be datafilled for the
OC-IP or IP position applications. Only QM S MIS-IP can use port O.

IP voice communication limitations and restrictions

This section discusses limitations and restrictions for the following
components of 1P voice communication:

dynamic trunk datafill
dynamic trunk maintenance
7X07AA Gateway cards
voice codecs

Dynamic trunk datafill

This subsection describes how datafill affects the operation of dynamic
trunks.

Note: For more details on datafill requirements and possible error messages,
refer to Chapter 8: “TOPS-IP data schema.”

TRKGRP
The following limitations and restrictions apply to table TRKGRP:

The trunk group type must be IT (intertoll) in table TRKGRP,
The direction must be either 2W (two-way) or OG (outgoing).

The value in the SEL SEQ subfield should be set to MIDL (most idle) to
ensure auniform selection of memberseven if a7X07 card istemporarily
out of service.

TRKSGRP
The following limitations and restrictions apply to table TRKSGRP:

Dynamic voice trunks require the following datefill:
— subgroup number setto 0

— card code set to DS1SIG

— signaling selector set to CTUP

— trunk direction must match table TRKGRP

— protocol set to Q764

— continuity testing set to O

— (2Wonly) glareset to CIC
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TRKOPTS
The following limitations and restrictions apply to table TRKOPTS:

Dynamic voice trunks require the following datefill:
— option set to DYNAMIC

— call control signaling set to ISUP

— network used for call control signaling set to IP
— network used for voice (bearer) set to IP

— application name set to OC or POS

A single trunk group cannot be used for connections with both OC hosts
and OC remotes.

A single trunk group cannot be used for connections with both IP
positions and OC remotes.

The DY NAMIC option cannot be removed from atrunk group if
members till exist intable TRKMEM, or if the CLLI group is datafilled
against a Gateway entry in table IPINV.

Certain fieldsin table TRKGRP and table TRK SGRP cannot be changed
to inappropriate values if the trunk group is marked as DY NAMIC in
table TRKOPTS. (For example, the Q764 value in table TRK SGRP
cannot be changed to Q767.)

IPINV
The following limitations and restrictions apply to table IPINV:

For aTOPS Gateway type, the only fields that can be changed are LOAD
and IPZONE, asfollows:

— The LOAD field is not used and should be datafilled with $.

— TheIPZONE field must match the IP address assigned to the 7X07
Gateway by the DHCP server. If it does not match, the Gateway will
not come into service.

For aTOPS Gateway type, the trunk CLLI name must be set to
DYNAMIC in table TRKOPTS.

For a TOPS Gateway type, aparticular trunk CLLI name and starting
trunk member number can be assigned to only one entry. An attempt to
assign the same CL LI name and starting member number to another tuple
isdenied.

Table IPINV must contain the appropriate number of TOPS Gateways

that are associated with P-side links assigned in LTCPSINV, otherwise
PM777 log reports are generated.

A TOPS tuple cannot be deleted from table IPINV until its associated
Gateway cardisoffline. Theassociated P-sidelinks (LTCPSINV) must be
manually busied at the PM level of the MAP.
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* Thetrunk group size must be at least 48 in table CLLI; if not, adding
Gateway cardsintable IPINV fails.

* Removing TOPS entriesin table IPINV automatically removes the
associated members from table TRKMEM.

TRKMEM
The following limitations and restrictions apply to table TRKMEM:

e Trunk groupstypically have amaximum of 2048 members. Since IPINV
allocates 48 members at atime, this maximum is limited to 2016 for
dynamic trunk groups used by TOPS-1P applications. 2016 is the highest
multiple of 48 that is less than 2048.

*  No DYNAMIC trunk members may be manually added, deleted, or
changed in table TRKMEM, becausetable IPINV automatically datafills
TRKMEM with blocks of 48 dynamic trunks.

Note: Refer to Chapter 2: “TOPS-IP data and voice communication” for
information on limiting the use of dynamic voice trunks.

TOPSTOPT

Thefollowing limitations and restrictions apply to table TOPSTOPT and the
MAXCONNS (maximum connections) function for dynamic trunk groups:

* A vaueof 0inthe MAXCONNS field specifies no connections allowed
for that trunk group.

» The effective maximum for the MAXCONNSfield is 2016 members.
Datafilling MAXCONNS with avalue of 2016 or greater has no effect.

* Theswitch does not invoke the MAXCONNS function when thevaluein
MAXCONNSIis 2016 or greater, or when the dynamic trunk group is not
datafilled in table TOPSTOPT. So if the MAXCONNS function is not
desired for atrunk group, the tuple for the trunk group should be del eted
from table TOPSTOPT, or the MAX CONNS value should be set to 2016.
Thiswill avoid unnecessary CPU real-time consumption on each TOPS-
IPcall.

ISUPDEST and C7TRKMEM
The following limitations and restrictions apply to tables ISUPDEST and
C7TRKMEM:

*  Dynamic trunk subgroups cannot be added to table ISUPDEST.
Consequently, dynamic trunk members cannot be added to table
C7TRKMEM.

» The DYNAMIC option cannot be assigned to atrunk that has existing
ISUPDEST datafill.

Dynamic trunk maintenance

The following limitations and restrictions apply to dynamic trunk
maintenance:
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Many TTP level commands are not supported for dynamic trunks. For a
complete list, refer to “Dynamic voice trunk maintenance” on page 317.

| SUP group blocking and unblocking are not supported on dynamic
trunks.

7X07AA Gateway cards
The following limitations and restrictions apply to 7X07AA Gateway cards:

Codecs

During an XPM cold SWACT, all 7X07 Gateway cards transition to a
SY SB state; however, after the cold SWACT completes, the Gateways
will transition automatically back to an in-service state.

The 7X07 Gateway hastwo Ethernet ports, only one of which isactive at
any time. It monitors the Ethernet links on both its ports, and
automatically switches to the other port when it detects afailure on the
active port. A brief interruption of service occurs whileit is switching
interfaces.

A TOPS Gateway card will not comeinto service if the |P address
downloaded to it from table IPINV (IPZONE field) does not match the IP
address assigned by the DHCP server.

Taking a 7X07 Gateway card out of service affects active calls. The
DRAIN option for the BSY command at the PM;IPGW MAP level
provides a controlled method for taking a Gateway card out of service.
DRAIN allows calsin progress on a Gateway to remain up until
completion, while preventing future call originations.

Telnet and PMDEBUG access must not be performed on an in-service
7X07 Gateway. If such accessis needed, the Gateway should be removed
from service using the BSY DRAIN command at the IPGW level at the
MAP.

All 48 trunks on a Gateway card are assigned to the same trunk group.

Different Gateway cards must be used for (a) connecting to IP positions
in standaloneand OC host calls, (b) connecting to OC remotesin OC host
calls, and (c) connecting to OC hosts and I P positionsin OC remote calls.

Although up to 10 7X07 Gateway cards can be installed in the IP-XPM
frame, the |P-XPM’s C-side links and inter-mate links cannot support the
messaging that the OC-IP and | P position applicationswould generate for
10 fully-occupied 7X07s unless average hold times at the operator
position are a minute or longer. See Chapter 7: “TOPS-IP engineering
guidelines,” for provisioning information on 7X07 Gateway cards.

The 7X07 Gateway cards must be distributed evenly among al the IP-
XPM shelves on the switch. They should be installed in adjacent slots
starting from the left-most slot.

The following limitations and restrictions apply to voice codecs:
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Two voice codecs are available at call set up: G.711 (uncompressed) and
G.723 (compressed).

Voice quality may be perceptibly affected when the G.723 codec is used.

Service providers whose operators enter DTMF to interact with
automated systems, and who are considering using G.723, should verify
that DTMS s properly received with G.723. (Lab testing at Nortel
Networks did not reveal any problem.)

Note: Codec salection does not affect call arrival tones.

In releases earlier than TOPS19 (SN06), the switch interpretation of
codec datefill in table PKTVPROF depends both on whether patch
CFX84 is applied and on whether it is activated. Refer to “Table
PKTVPROF prior to TOPS19” on page 70 for more information.

IP-XPM limitations and restrictions
The following limitations and restrictions apply to the IP-XPM:

No TDM applications are supported on an IP-XPM. The IP-XPM isan

I P-only peripheral that cannot be configured with any non-IPline or trunk
cards. The only interfaces supported on the P-side of the IP-XPM are
SXO05DA and 7X07AA.

All TOPS-IP applications require that C-side 14 extended messaging be
provisioned for the IP-XPM. Six pairs of extended messaging links must
be provisioned.

Each pair of C-side links added to an IP-XPM reduces by one the total
number of XPMs that can be supported on the switch. Each pair of links
requires a port on the 9X17 message switch port card.

TOPS-IP does not support the IP-XPM software load that is normally
delivered for use with some CM software rel eases. For moreinformation,
see Table 62, “ Compatibility between TOPS releases and NCL |oads for
TOPS-IP” on page 287.

During an XPM SWACT (including awarm SWACT), both TCP and
UDP applications on the SXO5DA may suffer a brief messaging
interruption, and some calls may be dropped until the sockets are re-
established.

During an XPM cold SWACT, al 7X07 Gateway cardstransition to a
SY SB state; however, after the cold SWACT completes, the Gateways
will transition automatically back to an in-service state.

Until the 7X07 Gateway card has correct datafill in both table LTCPSINV
and table IPINV, the IP-XPM will haveinconsistent information about is
packfill and so diagnostics may be affected. The switch also will generate
PM777 logs (wrong P-side card).

A separate, dedicated IP-XPM must be used for QM S MIS-IP data
communication.
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The IP-XPM does not support existing TOPS applications that use the
Ethernet Interface Unit (EIU), such as OSSAIN datalinks, OSAC data
links, and TOPS devices.

Note: See Chapter 7: “TOPS-IP engineering guidelines,” for more |P-XPM
limitations and restrictions.

Managed IP network limitations and restrictions
The following limitations and restrictions apply to the managed | P network:

The packet data network used for TOPS-IP applications must be
engineered to meet specific requirements for bandwidth, quality of
service, security, and reliability. These requirement are documented in
Chapter 7: “TOPS-1P engineering guidelines.”

| P positions and their host switch must be on I P networks or subnetworks
within the same | P address space. OC-IP host switches and remote
switches must also be in the same IP address space. It is not possible to
place |P positions, their host switch, or their OC-IP remote switch behind
aserver that performs network address trandlation.

Routers connected to the same local IP network as the IP-XPM must
support the Virtual Router Redundancy Protocol (VRRP) or an equival ent
protocol.

The router redundancy scheme must support ping.

A brief interruption of service will occur when arouter fails and its
backup router takes on itstraffic. A brief interruption will also occur
when control is returned to the original master router.

Network routers must support BOOTP/DHCP relay capability if DHCP
servers are not provided on each LAN segment.

Routers and other nodes connected to the same local | P network asthe | P-
XPM must support the gratuitous Address Resolution Protocol (ARP).

Note: See Chapter 7: “TOPS-IP engineering guidelines,” for more managed
| P network limitations and restrictions.

TOPS-IP product limitations and restrictions

The following limitations and restrictions apply to the TOPS-IP product in
general:

TOPS-IP applications are available in the following loads:
— North American load: OC-IP, IP position
— Non-North American load: IP position
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TOPS-IP does not change the voice or data connectivity for any TOPS
application or interface other than OC voice and datalinks, IWS position
voice and data links, and TOPS QM S MIS-IP data links. For example, it
does not change the data connectivity between the DM S switch and D1
data bases, L1DB databases, PARS nodes, OSSAIN service nodes, or the
ISN-DA audio server.

TOPS-IP does not change the following existing capacity limitations of
TOPS switches:

— A maximum of 1023 operator positions can be datafilled in aswitch.

— A maximum of 1364 conference three-port circuits (CF3P) can be
provisioned on aswitch. (A CF3Pisrequired for each standalone or
OC remote call with an operator.)

The maximum distance between TOPS-IP nodes such as OC remote
switches, OC host switches, and | P positions is constrained by latency
and echo issues. Thereisno limit on the distance for TOPS-IP data
transmission; thisis configurable through standard I P practices. For a
discussion of latency issues, refer to Chapter 7: “ TOPS-IP engineering
guidelines”

TOPS-IP voice links do not use the SS7 network.

OC-IP application limitations and restrictions

This section discusses limitations and restrictions for the OC-1P application,
asfollows:

provisioning data and voice for OC-I1P
mixing OC-IP with traditional OC

Provisioning data and voice for OC-IP

The following limitations and restrictions apply to provisioning data and
voice for OC-IP:

Both the OC-1P remote and OC-IP host must be upgraded to TOPS15 or
higher before OC-IP calls can take place.

The existing three-BCS rule applies: All TOPS switches and OPP
positionsin the OC network must be within three BCS levels of all other
TOPS switches and OPP positions in the network.

OC-IPisnot available in non-North American loads.

A maximum of 30 tuplescan be datafilled in table OCOFC when HRNQT
isused, or 31 tupleswhen it is not used.

Since AMA records do not identify the host switch of the call, duplicate
operator numbers in an OC network (across multiple hosts) should be
avoided if there is aneed to identify the operator.
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At most eight OC-1P data links can be datafilled for each distant office.
The maximum number of OC-IP datalinks that can be datafilled on any
switch is 248 (or 240 if HRNQT is used).

The maximum number of OC-1P voice links depends on the call
processing capacity of the IP-XPM. For details, refer to Chapter 7:
“TOPS-IP engineering guidelines”

OC remotes do not throttle requests for operators based on the number of
available voice links. (However, OC-IP supports standard QM S
deflection and overflow processing. Also, throttling based on virtual
circuitsisactivated when aremote has 2048 calls queued or at positionin
asingle host office.) For information on failure handling, refer to Chapter
3: “TOPS OC-IP application.”

Aswithtraditional OC, trunksthat are datafilled for useas OC voicelinks
must not be used for normal call processing. If an attempt is made to use
them for normal call processing, operator services will be disrupted and
calls may be lost.

Mixing OC-IP with traditional OC

OC-1P and traditional DCM or ETM S OC can no longer coexist in the same
switch. TDM-OC links must be replaced by OC-IP links prior to an upgrade
to SNO8 or higher. Any OCHOST or OCHOSTQ tuple which references a
TDM-OC link will cause a TABXFR to halt if not replaced prior to such an
upgrade.

The following limitations exists:

A position using an ETM Sfor data connectivity to ahost will not be able
to RTSor login.

A remote using an ETM S for data connectivity to ahost will not be able
to send callsto that host.

A host using an ETM S for data connectivity to aremote will stop
receiving calls from that remote.

IP position application limitations and restrictions

This section discusses limitations and restrictions for the IP position
application, asfollows:

provisioning data and voice for IP positions
| P position maintenance

call processing

supervisory functions

force managements statistics
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Provisioning data and voice for IP positions

The following limitations and restrictions apply to provisioning data and
voice for IP positions:

A standalone or OC host switch must be upgraded to TOPS17 or higher
before it can host IP positions.

An OC remote switch must be upgraded to TOPS15 or higher before it
can process calls served by IP positionsin the host. Thisistrueregardless
of whether the OC remote uses OC-I1P or TDM OC.

It isrecommended that all switches in the OC network be upgraded to
TOPS15 or higher before operators who serve OC callslog into IP
positions. Alternatively, new QMS call queues may be set up for
operatorswho log into | P positions. If thisapproach istaken, remotesthat
have not yet upgraded to TOPS15 must not be datafilled to route callsto
the new call queues.

OPP positions (IP and TDM) and OC switches (IP and TDM) in the
network must follow the existing three-BCSrule: All TOPS switchesand
OPP positions in the OC network must be within three BCS levels of all
other TOPS switches and OPP positions in the network.

| P position connectivity issupported only for Nortel Networks Intelligent
Workstation System (IWS) positions. Third-party OPP-compatible
operator positions continue to be supported, but only with TDM
connectivity to the switch.

Note: The PC used for the I P position must be equipped with a PS/2
keyboard connection is using the custom IWS keyboard. A PS/2to USB
converter will not work.

Positions with | P data connectivity must also have I P voice connectivity,
and vice versa.

At most eight COMIDson each |P-XPM can by used for | P positions. For
moreinformation, see“Overview of datafill for | P position datalinks’ on
page 122.

The maximum number of IP positions that can be supported on an | P-
XPM depends on call characteristics and processing capacity of the IP-
XPM. For details, refer to Chapter 7: “TOPS-1P engineering guidelines.”

OC remote switches cannot route I P voi ce traffic through the OC host to
forward to the I P position. Host voice bypassis always used when the OC
links and position links are IP.

Interfaces used by some third-party vendor applications to communicate
with TDM-based positions are not compatible with | P positions. These
include PARS and Ol A (Open Interface Access) databases. Contact your
vendor for information about plans to provide an interface for IP
positions.

There is no plan to upgrade the Nortel Networks Reference System to
interwork with P positions.
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| P positions cannot be datafilled as Service Assistance (SA) or In-Charge
(1C).

The following limitations exists:

— A positionusing an ETM Sfor data connectivity to ahost will not be
ableto RTSor login.

— A remote using an ETM Sfor data connectivity to a host will not be
ableto send calls to that host.

— A host using an ETM S for data connectivity to aremote will stop
receiving calls from that remote.

— TDM OC links must be replaced by OC-IP links.

IP position maintenance

The following limitations and restrictions apply to maintenance of IP
positions:

If data connectivity between the switch and an | P position islost because
of anetwork outage, the position transitionsto the CRES state at the MAP
(onthe next attempt to present acall to the position), rather than to SY SB.
For more information, refer to “Maintenance states and transitions” on
page 342 and “ Failure handling” on page 151.

ThelWSitself doesdetect thelink problem, and itsdisplay announcesthe
problem. It may take several minutes before the IWS detects the problem
and removesitself from service. It automatically returns to service when
the network outage is corrected.

If data connectivity between the switch and an | P position islost because
the position isimproperly shut down, the position transitionsto the CRES
state rather than to SY SB. Refer to TOPSIWS Base Platform User’s
Guide for the procedure for shutting down the base application in away
that ensures the position will be able to notify the switch.

A status mismatch can occur during amaintenance SWACT or ONPif an
| P position initiates a state change between an in-service and an out-of-
service state during a critical window of the maintenance activity. The
mismatch can be corrected by off-lining the position until the

mai ntenance activity is over.

Call processing

The following limitations and restrictions apply to | P position call
processing:

| P position generate their own call arrival tones. Thisisunlike TDM
positions, at which call arrival tones are generated by DMS XPMs. In
countrieswherethe call arrival tones generated by XPMsuseanon-North
American toneset, the tones generated by the IWS may sound somewhat
different.
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When acall is placed on hold, the I P voice connection for the cal is
disconnected. A new voice connection is established when the call is
reaccessed. Additional delay isincurred in re-establishing the IP voice
connections, and it is possible for the re-establishment to fail.

Supervisory functions

Thefollowing limitations and restrictions apply to monitoring and assistance
requests:

Monitoring between IP positions and TDM positionsis not supported.

If amonitoring sessionisinitiated while the monitored position hasacall,
the monitor does not hear voice until the next new call arrives at the
monitored position.

The monitor does not hear the monitored operator when the operator does
not have an active call.

Other monitoring restrictions that apply to TDM positions also apply to
| P positions. Refer to “Position monitoring” on page 148 for more
information.

Operatorsat | P positions cannot receive assistance from SA/IC positions.
Only QM S CASE assistance is supported for IP positions. (The QMS
CASE assistant, or CSE, may be at either an IP position or a TDM
position.)

Force management statistics
The following limitations and restrictions apply to FM statistics:

Due to the processing overhead associated with establishing and clearing
| P voice connections with operator positions, operator idle time (IDLT)
will increase. Any statistics that are derived from IDLT will also be
affected. An example is percent occupancy (%OCC), which will
decrease.

The switch continues to accumulate work volume for operators who
simply disconnect the headset while the position isin a state to accept
cals.

UCP (unoccupied with call at position) and UCD (unoccupied with
disconnected call) warnings are not available for I P positions, since these
positions do not inform the DM S switch of the headset status.

QMS MIS-IP application limitations and restrictions

The following limitations and restrictions apply to the QMS MIS-IP
application:

QMS MIS-IPis not supported. Customers with an interest in the
application should discuss this with their M1S vendor and with TOPS
Marketing.
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QMS MIS-IPrequires adedicated IP-XPM. (This IP-XPM need not
contain 7X07 Gateway cards.) For details on engineering, refer to
Chapter 6: “TOPS-I1P engineering guidelines.”

Only one QM S MIS-IP data link should be provisioned on an |P-XPM
due to the bursty nature of QM S MI S traffic.

QMS MIS-IP can only be implemented on TOPS OC hosts or TOPS
standalone switches. MIS-IP is not available on pure TOPS OC remotes.

To minimize TCP re-establishment delays, it is recommended that table
IPSV CS be datafilled with a PORT value of 0 for the QMS MIS-IP
servicetuple. A value of Oisused to request the XPM to randomly assign
aport number.

Only onetype of TOPS QM S MISinterface—IP or X.25—can be active
in an office at atime.

WhenthelPinterfaceisdatafilled intable QM SMIS, it must have datafill
for at least one IP connection (up to two).

When a change of interface is made from X.25 to IP and vice versa, any
messages that have not been sent out on the MPC link or the IP
connection may be lost. It is recommended that users perform any
interface change during periods of low traffic.

The following changes to the IP interface in table QM SMI S are alowed
only when the destination status (DESSTAT) is set to INACTIVE:

— changing the value of DATALINK from IPto MPC
— deleting the TOPS tuple

When the DESSTAT field is changed from ACTIVE to INACTIVE, any
messages that have not be sent out on the IP connection may be lost.

Aswith the X.25 QM S MIS interface, MIS buffersin the switch that get
full and cannot be transmitted to the off-board MIS server using the IP
interface are discarded.

Note: Refer to Chapter 8: “TOPS-IP data schema,” for details on datafill.

SNMP limitations and restrictions

SNMP and 7X07AA

The following limitations and restrictions apply to the use of SNMP on the
7X07AA Gateway:

As of SN09,“public” isno longer the only supported SNMP community
name. Thisvalueisdatafillable and validated for incoming read and write
messages. The datafilled community name is aso sent in trap messages.

Asof SN09, three new SNM P settingsinclude: SNM P community name,
SNMP manager, and SNMP enabl e/disable. These settings only apply to
TOPS 7X07AAs as datefilled in Table IPINV (field GW_TYPE is set to
TOPS) and are added asindividual office parametersin Table OFCENG.
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The craftsperson must perform a PMRESET on each 7X07AA to
download the SNMP settings.

The 7X07AA supports SNMPv1 and SNMPv2c only. The 7X07AA does
not support SNMPv2 or SNMPV3.

If the Gateway goes system busy due to a Gateway self-reboot that is
initiated from low-level Gateway software (Board Support Package), an
SNMP GW_BUSY trap notification isnot sent to the SNM P management
node or nodes.

The Gateway has some user-configured data that is maintained through
SNMP and Telnet access to the Gateway, including writable variablesin
SNMP MIBs, configurable SNMP security settings, and the Gateway
password. Some of this data may need to be reconfigured after aDM S
PMRESET, a Gateway reboot, and reseating or replacing the 7X07
Gateway circuit pack. For details, refer to Appendix B: “ TOPS-1P support
for SNMP”

Telnet and PMDEBUG access must not be performed on an in-service
7X07 Gateway. If such accessis needed, the Gateway should be removed
from service using the BSY DRAIN command at the IPGW level at the
MAP,

SNMP and SX05DA

The following limitations and restrictions apply to the use of SNMP on the
SXO05DA Gateway:

The SX05DA does not support SNMP GetBulk operations.
The SX05DA does not send SNMP traps.

The SX05DA does not validate the SNMP manager | P address or set
requirements.

The SSX05DA only allows set requests on MIB-I11 objects in the system
group.

The SX05DA SNMP objectsare not reset following areload or BSY/RTS
of the XPM.
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Part 4: Planning and engineering

Part 4. Planning and engineering includes the following chapter:

Chapter 7: “TOPS-I1P engineering guidelines’” beginning on page 181.
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Chapter 7: TOPS-IP engineering guidelines

This chapter provides guidelines for engineering TOPS-IP, focusing on the
following areas:

* Network overview

» Dataand voice transport in the IP-XPM
» C-sidelinksto the IP-XPM

* |P-XPM provisioning

*  MIS-IPrequirements

» Switch hardware resources

*  TOPS-IP data network requirements

Network overview

DMS TOPS switches interact with awide variety of other nodes, including
other TOPS switches (Operator Centralization), operator positions (such as
Intelligent Workstations), DA audio nodes (such as NAV), DA databases
(such as Directory One), and other databases (such asLIDB and QM S MIS).
These nodes have traditionally been connected using dedicated, point-to-
point data and voice connections. Adding or modifying nodesin this
environment is a complex process.

The TOPS-IP product introduces a managed, unified P voice and data
network to interconnect the TOPS switches and off-switch nodes. Each
switch and node is physically connected to a network of Ethernet switches,
routers, and transport facilities. The managed I P network allows flexible
assignment of logical paths as needed, rather than requiring separate
dedicated voice and data facilities to be installed for each application. The
network must be managed to ensure quality of servicefor the desired level of
traffic.

The following figure shows a simple functional view of a TOPS-IP network
configuration.
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Figure 108 Simple TOPS-IP network
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Data and voice transport in the IP-XPM

The TOPS switch uses the IP-XPM to connect to the managed | P network.
The IP-XPM isaspeciaized DTC configured with SXO5DA processors,
7X07AA Gateway cards, MX76DA messaging cards, and a specia software
load to provide the following I P infrastructure:

» voice gateways between the DMS circuit-switched network and the IP
network

» cal control and other data messages between the TOPS software in the
CM/Call Server and nodes on the TOPS-1P network

The 7X07 Gateway card can be viewed asthefirst element at the edge of the
managed | P network even though itis physically located in the IP-XPM. The
7X07 receives software and | P network datafill from a DHCP network server
on the IP network.

Note: The SX05DA and 7X07AA cards require anew backplane version, so
many existing peripheral s cannot be upgraded in thefield. For detailsrefer to
“Switch hardware resources’ on page 201.
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After aTOPS switch or other node is attached to the managed I P network, it
can establish voice or data connections to any other switch or node on the
network. Bandwidth for all TOPS-IP services uses a common |P/ATM

network. Aslong as capacity remains on a given IP-XPM, additional traffic
can be added.

Figure 109 provides an overview of the way the SXO5DA, MX76DA, and
7X07AA are used to route data and voice through the IP-XPM.

Figure 109 Data and voice transport in the IP-XPM
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Note: Although an IP-XPM hastwo SX05DA cards as shown in Figure 109,
only oneis active at any time.

The SX05DA card transports data protocols between the DM S core and the
I P network on its Ethernet port. The 7X07 card converts between TDM voice
and | P packets and converts between internal signaling and SIP messages on
the IP network. The M X 76DA message and tone set card supports messaging
from the SXO5DA to the core and to the 7X07 Gateway cards.
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C-side links to the IP-XPM

Thefollowing provisioning rules apply to the IP-XPM’s C-side links, which
transfer data between the DM S core and the |P-XPM:

*  TOPS-IP can be implemented only on switches provisioned with an
ENET (enhanced network), and not on switches provisioned with INET
(junctored network) or on Succession Call Servers without ENET.

* Enhanced C-side messaging (SOC TEL00011) is required.

* 14 C-sidelinks(6 pairsof extended messaging links) must be provisioned
on each [P-XPM.

» C-side extended messaging requires fiber peripheral links.

TheENET 9X17 chain cards must have a sufficient number of peripheral
links available to provision the necessary number of C-side linksto each
IP-XPM.

Note: Each pair of C-side links provisioned for the IP-XPM reduces by
one the total number of XPM s that can be supported on the switch. Each
C-sidepair requiresaport onthe 9X17 chain card. A single IP-XPM with
14 C-side links occupies as many chain card portsas 7 XPMs (DTC or
LGC, for example) which do not use extended C-side messaging.

If an insufficient number of ENET ports are available, the 9X17 chain
cards can be reconfigured for increased port capacity (up to 256 ports), or
other ENET peripheral links must be eliminated.

Extended C-side messaging links are provisioned in table LTCINV. Thisis
normally done by the CONVERTCSLINKS utility. For more information
refer to “CONVERTCSLINKS’ on page 427.

For details on IP-XPM hardware, refer to “ Switch hardware resources’ on
page 201.

IP-XPM provisioning
Two TOPS-IP applications use the IPinfrastructure provided by the IP-XPM:

*  Operator Centralization (OC-1P), described in Chapter 3: “TOPS OC-IP
application,” is available starting in TOPS15.

» |IPpositions, described in Chapter 4: “TOPS | P position application,” are
supported on TOPS hosts and standal one switches and Call Servers
startingin TOPS17 (SNO4). | P positionsin an OC host can interwork with
OC remotes that are at TOPS15 or higher.

Thissection provides provisioning rulesfor officesusing | P-X PM sto support
either or both of these applications. IP-XPM provisioning for aswitch or Call
Server entails first determining the number of 7X07 Gateway cards needed
and then determining the number of IP-XPMs needed. The Gateway cards
should be evenly distributed across the IP-XPMs. The data links for both
applications should also be evenly distributed.
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Note: The QM S MIS-IP application has not been released as a Generally
Available product, and this section does not include IP-XPM provisioning
rulesfor QMS MIS-IP. See “MIS-IP requirements’ on page 201 for more
information.

Determining the number of 7X07 Gateways

This section includes an introduction to 7X07 Gateway provisioning, an
explanation of the provisioning methodol ogy, and detailsfor determining the
number of 7X07sto support each of three TOPS-1P trunk groupsthat may be
required in a particular switch.

Introduction

The following considerations apply to provisioning of 7X07 Gateway cards.
Voice links (TOPS-1P dynamic trunk members) are added in multiples of

48.

OC-IP callsthat are served by IP positions in the host do not use voice
resources in the host. The voice connection for these callsis directly
between the OC-1P remote and the I P position. Refer to page 79 in
Chapter 3: “TOPS OC-IP application” for more information about host
voice bypass.

Different trunk groups are used for Vol P connections to hosted IP
positions, to OC remotes, and to OC hosts and their IP positions.
Depending on the configuration of a switch that supports TOPS-IP, the
switch will require from one to three TOPS-IP trunk groups.

A switch that hosts I P positions requires one trunk group for Vol P
connections to the positions. This trunk group is datafilled against
the positionsin table TOPSPOS. Most examplesin thisbook usethe
name POSIPVL for this trunk group.

Note: Although thistrunk group is not used for OC-1P callsthat use
| P positions, the trunk group is still needed in a pure OC-1P host.
Thisisexplained in “Number of 7X07s for Vol P connections to
hosted IP positions’ on page 190.

An OC-IPhost switch that hasTDM positionsrequiresatrunk group
for Vol P connections to OC remote switches. Thistrunk group is
datafilled against the remotes in table OCGRP. Most examplesin
this book use the name OCIPTOREMOTE for this trunk group.

An OC-IP remote switch requires a trunk group for connections to
OC host switches or, if the host has IP positions, for connections
directly to those positions. Thistrunk group is datafilled against the
hosts in table OCGRP. Most examples in this book use the name
OCIPTOHOST for this trunk group.

Note: An OC-1P remote uses the same trunk group for Vol P
connections to Gatewaysin the host (used when the host alocates a
TDM position for an OC-IP call) and for connections to the OC
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host’s | P positions (host voice bypass, used when the host allocates
an |P position for an OC-IP call).

» All 48trunks associated with a Gateway card are added to the same trunk
group.

* A singletrunk group can use multiple Gateway cards on the same or
different IP-XPMs.

» Different Gateway cardson the same|P-XPM can beassigned to different
trunk groups.

* Redundancy in Gateway provisioning is achieved by provisioning (at
least) one extra 7X07 card for each trunk group. The extra card functions
as a hot spare. It enables call processing to continue without incident if
one 7X07 associated with the trunk group has hardware problems, needs
to be reloaded, or otherwise becomes unavailable.

* Itisrecommended that all voice linksfor hosted | P positions be assigned
to asingle trunk group regardless of where the positions are physically
located. This minimizes 7X07 redundancy requirements.

» For the samereason, it isrecommended that an OC host use only asingle
trunk group for Vol P connections to all of its remotes, and that an OC
remote use only a single trunk group for Vol P connections to all of its
hosts and their 1P positions.

Note: The IP-XPM does not support TDM speech cards, such as the 6X50.

7X07 Gateway cards are provisioned separately for each of the three TOPS-
I P trunk groupsthat may be needed at the switch. Thetotal number of 7X07s
isthe sum of those needed for each of the trunk groups.

Provisioning methodology

This book assumes familiarly with basic concepts and terminology of
telephony provisioning. Readers needing additional background may consult
NTP 297-1001-304, “DMS100 Family Capacity Administration Guide.”

7X07 provisioning uses the standard Erlang B (loss) formula or tables
derived from that formula. Because of the way calls “bunch up,” itis evident
that aprobabilistic model isneeded for provisioning OC voicelinksinan OC
remote switch. It may be less obvious that a probabilistic model is needed in
a standalone or OC host switch; it may seem at first that provisioning one
voice link per position would be sufficient. This does not work because the
voice link holding time for acall islonger than the time that the operator is
onthecall. First, some of the signaling on the link occurs before the position
is attached to the call, and second, the voice link is placed in aguard queue
for ashort time after it has been rel eased from the position. Statistical
variation occurs in the number of voice linksin the guard queue, just as it
occursin therate at which calls arrive.
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ITU document “Extract from the Table of the Erlang L oss Formula,”
downloadable from http://www.itu.int/itudoc/itu-d/dept/psp/ssh/planitu/
plandoc/erlangt.html, provides Erlang B tablesfor loss probabilitiesaslow as
0.00001 and number of devices (TOPS-IP dynamic trunks, or voice links) a
little beyond the equivalent of six 7X07s. At the point where the table stops,
the curves have pretty much leveled off. Thisimpliesthat, for example, the
capacity gain from adding aseventh or eighth 7X07 card isabout the same as
the capacity gain from adding the last group of 48 devices showninthetable.

Any equivalent table or Erlang B calculator may be used. However, thetraffic
calculators that are free for public use on the web are not generally
recommended; some are inaccurate, and most support neither low blocking
probabilities nor high numbers of resources. The table from the ITU is used
in the examplein this section.

Two pieces of information are needed to use an Erlang losstable to provision
7X07s: the desired loss (blocking) probability and the relevant traffic level in
Erlangs.

» Loss probability

Although the Erlang lossformulaisthe best tool for provisioning 7X07s,
the specified blocking probability may not correspond closely to the
actual observed frequency of failure to get avoice link. Some of the
reasons for the discrepancies are understood. For example, the formula
assumes that blocked calls are removed from the system, but TOPS re-
gueues blocked calls. (The standard Erlang queuing model is not
applicable here, because TOPS re-queues for an operator, not for avoice
link; it assumes avoice link will be available when an operator is.) If this
re-queuing occurs frequently, the effective traffic level is raised beyond
the level specified as input to the model.

This chapter recommends different loss probabilities to use for different
trunk groups and office configurations. The recommended probabilities

take into account various factors that make the model aless than perfect
fit. They are intended to ensure that resources are not wasted, but at the

same time to ensure that failuresto obtain avoice link are rare. Note that
TOPS places aposition in the make busy state whenever it failsto get a
voice link.

* Relevant traffic level in Erlangs

Relevant traffic is traffic that uses a member of the trunk group being
provisioned. Whichtrafficisrelevant for aparticular trunk group depends
on the trunk group and the office configuration. Identification of relevant
traffic is addressed in the later sections that are specific to each trunk

group.
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This section assumes that the relevant traffic has been identified and its
volumeisknownin calls’hour. This section al so assumesthat the operator
average work time (AWT) for each service is known. All of this
information can be computed from OMs and Force Management (FM)
statisticsin existing offices. New install ations must estimate the numbers.

Note: It isrecommended that either high data busy hour (HDBH) or at
least average busy season busy hour (ABSBH) traffic levels be used in
provisioning 7X07s.

The steps in using the Erlang loss table to determine the number of 7X07sto
provision for a TOPS-IP trunk group are outlined below.

1 For each service with adistinct AWT, determine the level of relevant
traffic in calls/hour.

As noted above, later sections provide specific information about
identifying relevant calls for each trunk group. The following traffic
levels and AWTs are used as examples in this section:

Relevant traffic

Service (calls per hour) AWT (secs)
TA 580 33.0
DA 6820 24.5
NDA 1790 34.8
Intercept 430 16.0

2 For each service, estimate the per-call voice link holding time by adding
1.5 seconds to the AWT.

Voicelink holding timeislonger than AWT for two reasons. First, avoice
link is not made immediately available when it isreleased from acall.
Instead, it is placed in a guard queue for between 0.75 and 1 second,
during which time it is unavailable for use. Second, voice link holding
timeincludestimefor signaling on the link, and thistime is not included
in operator AWT.

The per-call voice link holding time values for our example are shownin
the last column below.

Relevant traffic Per-call VL hold
Service (calls per hour) AWT (secs) time (secs)
TA 580 33.0 34.5
DA 6820 245 26.0
NDA 1790 34.8 36.3
Intercept 430 16.0 175

3 Computethetotal hourly traffic in call-seconds by multiplying the traffic
level (in calls/hour) for each service by the corresponding voice link
holding time, and adding the products.
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In our example, the total hourly traffic in call-secondsis
(580 x 34.5) + (6820 x 26.0) + (1790 x 36.3) + (430 x 17.5) = 269,832.

4 Convert from hourly call-seconds to Erlangs by dividing by 3600.
In our example, 269,832 / 3600 = 74.95.

5 Consult the Erlang loss table using the desired loss probability and the
number of Erlangs of traffic on the voice links.

As noted earlier, different loss probabilities are recommended in later
sections for different trunk groups and office configurations.

In our example, we look in Table A of the referenced ITU document
under the 0.0001 column for the first entry at least aslarge as 74.95. The
tabletellsusn, the number of devices needed for that traffic level andloss
probability. In our example, n is 107. Thisis the number of voice links
that are needed for call processing in the trunk group being provisioned.

6 Divide the number of voice links by 48 and round up, to determine the
number of 7X07s needed for call processing.

In our example,
107/ 48 = 2.2; round up to 3.

7 Add one 7X07 for redundancy for this trunk group.

In our example,
3+1=4

Again, if the offered voicelink traffic for the trunk group ismore Erlangsthan
the table shows, the incremental capacity gain from adding each 7X07
beyond the sixth can safely be considered to be equal to theincremental gain
from adding the last 48 devices shown in the table. For convenience, the
following table shows the predicted incremental gain (in voice link Erlangs
of offered traffic) from adding each 7X07 beyond the sixth, at several loss
probabilities.

Table 2 Predicted gain in voice link Erlang capacity for each 7X07 beyond six

Loss probability Predicted Erlang gain per 7X07 beyond six
0.00001 42.62
0.00005 43.28
0.0001 43.60
0.0005 44.45
0.001 44.87
0.005 46.13

The following three sections are specific to the three trunk groups that may
be needed in a TOPS-IP office.
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Number of 7X07s for VoIP connections to hosted IP positions

This section appliesto all switchesthat host 1P positions, regardless of
whether the positions are used for standalone calls, TDM-OC calls, or OC-IP
calls. Thetrunks group associated with the 7X07s provisioned in this section
is datafilled against the positions in table TOPSPOS.

Note: TDM OC links must be replaced by OC-1P links.

This section considers three configurations:. (a) pure OC-IP host with all IP
positions, (b) al IP positions and no OC-IP, and (c) all other configurations
where the switch hosts | P positions.

* PureOC-IP host with all IP positions

In a pure OC-IP host with all 1P positions, TOPS calls do not normally
use voiceresourcesin the host. However, the host must provision enough
7X07sfor thistrunk group to support certain calltypes that are typically
[ow-runner.

These caltypesinclude all “calls,” internal or external, in which the
operator keys to access an idle loop. For example, operators may access
an idle loop to make a directed assistance request, to respond to a page,
toretrieveacall from an external booked call database system, or perhaps
to connect to the business office or to a customer who wanted to be called
back. In many offices, the number of these operator-originated callsis so
low that it can almost be disregarded. But in apure OC-IP host with all P
positions, operator-originated calls must be considered so that some voice
resources will be provisioned for them in the host.

Estimate the maximum number of operators who may be simultaneously
involved in the operator-originated calltypes described above. If the
number is very small, just provision one 7X07 plus a spare for the trunk
group. Otherwisg, if it is possible to estimate traffic level and AWT for
these calltypes, the method described in “ Provisioning methodology” on
page 186 may be used. No recommendation is made for the loss
probability to use for these calls.

e All IP positionsand no OC-IP

ThisisaTOPS switch that hosts all IP positions (no TDM positions) and
does not use OC-1P. The switch may process standalone calls, TDM-OC
calls, or both.

The recommended | oss probability to usein the Erlang loss table for this
configuration is 0.001. Although 0.001 suggests that about one call in
1000 will fail to get avoice link, the actual observed failures rate is not
expected to be that high in this configuration. The reason isrelated to the
less-than-perfect fit of the Erlang B model to this configuration.

When calculating relevant traffic, includeall callsthat are presented to the
positions. (Each recall and transfer position seizure counts as a separate
cal.)
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All other configurations where the switch hosts | P positions

This includes offices that have IP positions and function both as OC-1P
host and as TDM-OC host or standal one, and offices that have both TDM
and IP positions.

Therecommended loss probability to usein the Erlang losstablefor these
configurations is 0.0001 or lower.

When calculating relevant traffic, include all callsthat do use | P positions
and do not use OC-IP. Following are examples of determining relevant
calltypes.

Example 1 Suppose the switch functions as standalone, TDM-OC host,
and OC-IP host, and suppose all positions are IP. Then count all of the
standalone and TDM-OC calls for each service, and count none of the
OC-IPcdls.

Example 2 Suppose al the callsfor a particular service are either
standalone or TDM-OC, and supposethat half the positions providing the
service at any timewill be IP positions. Then count half of thetotal traffic
for the service.

Example 3 Suppose that for a particular service, a standalone/host
switch handles 25% standalone calls, 15% TDM-OC calls, and 60% OC-
IP calls. Suppose that at any time 80% of the positions providing the
service will be IP positions, and 20% will be TDM positions. Then for
this service, estimate the traffic that uses | P positions but not OC-IP as

%I P-pos x (%standalone + %TDM-OC) x (total traffic for
service), or

0.80 x (0.25 + 0.15) x (total traffic for service).

Number of 7X07s for VoIP connections to OC-IP remotes

This section applies to OC-IP host switches that have some or all TDM
positions. The trunk group associated with the 7X07s provisioned in this
section isdatafilled against OC-1P remote officesin table OCGRP. (In an OC-
IP host with all 1P positions, this trunk group is not needed.)

Note: TDM OC links must be replaced by OC-IP links.

This section considers two cases: (a) pure OC-IP host with all TDM
positions, and (b) OC-IP host with some standalone or TDM-OC calls,
mixture of TDM and IP positions, or both.

Pure OC-IP host with all TDM positions

Thisisan OC-IP host that processes no standalone calls. Also, it has no
|P positions.
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The recommended |oss probability to usein the Erlang loss table for this
configuration is 0.001. Although 0.001 suggests that about one call in
1000 will fail to get avoice link, the actual observed failuresrateis not
expected to be that high in this configuration. The reason is related to the
less-than-perfect fit of the Erlang B model to this configuration.

When calculating relevant traffic, include al call that are presented to the
positions. (Each recall and transfer position seizure counts as a separate
cal.)

OC-IP host with somestandaloneor TDM-OC calls, mixtureof TDM
and | P positions, or both

Note: TDM OC links must be replaced by OC-IP links.

The recommended |oss probability to usein the Erlang loss table for this
configuration is 0.0001 or lower.

When calculating relevant traffic for each service, include only callsfrom
OC-1P remotes. Do not count standalone calls or TDM-OC calls. If the
host has some I P positions, first determine the maximum percentage of
logged-on positions providing that service that will be TDM. Then count
only that percentage of the traffic from OC-IP remotes.

Example Suppose a combined standalone/host switch functions as an
OC-IP host for some of its remotes and asa TDM-OC host for other
remotes. Supposethisswitch hostsboth TDM and | P positions, and at any
time, at most 40% of the positions handling DA callswill be TDM. Then
calculate relevant DA traffic as 40% of the DA traffic volumethat is
routed to this host from its OC-1P remotes.

Number of 7X07s for VolP connections to OC-IP hosts and their
IP positions

This section applies to any switch that functions as an OC-IP remote. It
applies regardless of whether the OC-1P hosts that serve this remote provide
IP positions or TDM positions. The trunks group associated with the 7X07s
provisioned in this section is datafilled against OC-1P host officesin table
OCGRP.

The recommended |oss probability to usein the Erlang loss table for this
configuration is 0.0001 or lower.

When calculating relevant traffic for each service, include all callsin which
the remote obtains an operator from any of its OC-IP hosts.
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Determining the number of IP-XPMs

This section explains how to determine the number of |P-XPMs needed in an
office that supports OC-IP, IP positions, or both.

Physically, an IP-XPM can accommodate at most 10 7X07 Gateway cards.
From atraffic perspective, an IP-XPM can safely handle at most 40,000 calls/
hour if it is processing both voice and datafor the calls, and 50,000 call s/hour
if itisprocessing only data. “Data’ refers here to OPP messages, by which
the switch and position exchange information, and OC messages, by which
an OC remote and host exchange information.

The data-only callsin TOPS-IP are the OC host calls that also use OC-IP.
Recall that these calls all use host voice bypass. Although these calls do not
use voice resources in the host, each of them must be counted astwo callsin
the host from a messaging traffic perspective. Thisis because each of these
calls needs IP-XPM capacity for data messaging with both the OC remote
and the position. Bypass callsin the host are the only currently-supported
callsthat have this attribute.

At ahigh level, the steps for determining the number of 1P-XPMs needed at
each switch are asfollows. Steps 2 and 3 use the term logical I1P-XPM. This
specifies an amount of |P-XPM traffic-processing capacity. For example, 1.5
logical IP-XPMsrefersto one and ahalf timesthe traffic-processing capacity
of asingle IP-XPM.

1 Determine the number of 7X07 Gateways needed.

This step was described in “ Determining the number of 7X07 Gateways”
beginning on page 185.

2 From atraffic perspective, determine the number of logical IP-XPMs
needed for calls that use only data resources at the switch.

This step isdescribed in “1P-XPM requirement for data-only calls’ on
page 194.

3 From atraffic perspective, determine the number of logical IP-XPMs
needed for calls that use both voice and data resources at the switch.

Thisstep isdescribed in “1P-XPM requirement for voice-and-data calls’
on page 195.

4 Determinethetotal number of |P-XPMs needed for the office, taking into
account the physical limitations, traffic capacity limitations, and other
factors such asload balancing.

This step is described in “Total number of IP-XPMS’ on page 197.
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High day busy hour (HDBH) trafficisusedin provisioning | P-X PM s because
incoming calls are not rejected when a messaging overload occurs. If the I P-
XPM’scapacity isexceeded, |ost messages can affect callsin progressaswell
as new originations, and problems can occur if the XPM switches activity
(SWACT). Also, performance degrades when the IP-XPM istrying to handle
too much traffic.

New installations must estimate the maximum traffic levels. Existing offices
can obtain traffic levels from OMs and FM statistics. If numbers are not
availablefor HDBH traffic, it isnecessary to estimate the percentage increase

to apply.

When considering OC-IP calls, include callsin which the remote requests an
operator from the host even if the call is deflected or abandoned before
getting one. These unsuccessful calls do use I|P-XPM messaging capacity.

IP-XPM requirement for data-only calls

This section applies only to switches that function as OC-1P hosts and
support IP positions. If either of those conditions does not apply, the number
computed in this section is zero.

First determinethe number of HDBH call attemptsthat useboth OC-1P
and an | P position.

* Inapure OC-IP host (no standalone traffic) with all IP positions, thisis
the number of requests for operators that the host receives from its OC
remotes during HDBH.

* Inan OC host switch that has all IP positions, but that only functions as
an OC host on some subset of its calls, count only the calls for which the
switch functions as an OC-IP host. Do not count the calls for which it
functions as a standalone switch, or an OC remote.

* Inan OC host that has some I P positions and some TDM positions, one
can determine the percentage of the positions that are |P, and count only
that percentage of the calls for which the switch functions as an OC-1P
host. However, this strategy may under-provision IP-XPMsif an
unexpected event, such asoutage of acluster of TDM positions, can cause
more | P positions than anticipated to be logged-on.

Once the maximum number of calls’/hour that use both OC-1P and IP
positions has been determined, multiply that number by two (since these
callswill need IP-XPM capacity for messaging with both OC remotes and
operator positions), and divide by 50,000 (the maximum number of data-
only calls/hour that an IP-XPM can safely process).

Thisdeterminesthe number of logical IP-XPMsneeded for data-only callsin
an OC host. This number will be used in alater section. If the switch
functions in other roles besides just as an OC-IP host for host voice bypass
calls, additional 1P-XPM capacity requirementswill be calculated in the next
section.
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Example 1 Suppose a combined standalone/host switch, with al IP
positions, receives 90,000 HDBH requests for operator from its OC-1P
remotes. Then the number of logical |P-XPMs needed by this switch to
process these calls, from atraffic perspective, is

(90,000 x 2) / 50,000 = 3.6.

Example 2 Suppose the same switch in Example 1 still has 90,000 requests
fromits OC-1P remotes during HDBH, but now only 20% of its positions are
IP. If we can assume that no more than 20% of the logged-on positions at any
time will be I P, then we can estimate the number of logical 1P-XPMs needed
by this switch to processits data-only calls as

(0.20 x 90,000 x 2) / 50,000 = 0.72.
As previously explained, this number may underestimate the IP-XPM
message-processing capacity needed.

IP-XPM requirement for voice-and-data calls

This section appliesto all TOPS-IP switches except pure OC-IP hosts (no
standalone or TDM-OC calls) that have only IP positions (no TDM
positions). It appliesto OC-IP remotes as well as to standal one switches and
most OC hosts. For some configurations, both this section and the previous

one may apply.
Note: TDM OC links must be replaced by OC-IP links.

First determinethenumber of HDBH TOPS-I P call attemptsthat do not
use both OC-IP and an I P position.

* Inastandalone switch with al 1P positions, a TDM-OC host with all IP
positions, or acombined standalone/TDM host with all 1P positions, this
isthe number of callsthat are presented to operators at this switch during
HDBH. (Transfers and recalls should always be counted as separate
cals)

Here we are counting calls for which the switch has an IP voice
connection to the position and exchanges | P data messaging with the
position. These calls do not use OC-IP voice links or do OC-1P data

messaging.
* Inapure OC remote switch (no hosted operators), thisis the number of

operators requested from OC-1P hosts during HDBH. Do not count
operator requests that the remote makes to TDM-OC hosts.

Here we are counting calls for which this switch has an IP voice
connection to the position and exchanges | P data messages with the OC
host. These calls do not have an IP voice connection to the OC host, and
they do not exchanges data messages directly with the position.
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* Inapure OC host switch with all TDM positions, this is the number of
calls from OC-IP remotes that request an operator from the host during
HDBH. Do not count requests from TDM-OC remotes.

Here we are counting calls for which the switch has an IP voice
connection to an OC remote and exchanges OC data messages with the
OC remote. These calls do not have I P voice or data connections to the
positions.

* Inaswitch that functions in multiple roles, so that more than one of the
above three bullets apply, count al of the traffic that applies.

* Inastandalone or host switch that has some IP and some TDM positions,
one can determine the percentage of the positions that are IP and the
percentage that are TDM, and count only the corresponding percentage
of the calls that would otherwise be counted. However, this strategy may
under-provision IP-XPMs if an unexpected event causes a different mix
of positionsto be logged on.

The bullets above describe how to determine the maximum number of TOPS-
IP calls/hour that use both voice and data resources at the switch. Once that
number has been determined, divide by 40,000 (the maximum number of
voice-and-data calls/hour that an IP-XPM can safely process). Thisyieldsthe
number of logical IP-XPMs needed by this switch for voice-and-data calls.
The number will be used in the next section.

Example1 Suppose a TOPS switch hosts al P positions, and suppose it
functions as a standalone switch for some callsand a TDM-OC host for
others. Suppose FM datafor this switch shows 60,000 total position seizures
during HDBH. Then the number of logical IP-XPMs needed by this switch
to process these calls, from atraffic perspective, is

60,000 / 40,000 = 1.5.

Example 2 Suppose a TOPS switch hosts al P positions, and suppose it
functions on different calls as a standalone, as an OC-IP host, and as an OC-
I P remote. We do not count the calls for which it functions as an OC-IP host;
these calls do not use voice resources at this switch, and they were counted in
“1P-XPM requirement for data-only calls’ on page 194. Supposed OM s show
that during HDBH, this switch requests operators from OC hosts for 45,000
calls, and getsoperatorsfromitsown pool for 50,000 (standal one) calls. Then
the number of logical IP-XPMs needed by this switch to process these calls,
from atraffic perspective, is
(45,000 + 50,000) / 40,000 = 2.38.

Example 3 Suppose a TOPS switch hostsal TDM positions, and functions
on different calls as a standalone, as an OC-IP host, and as an OC-1P remote.
We do not count the standalone calls, since they use no TOPS-IP resources.
Suppose that at HDBH this switch requests 12,000 operators from OC-1P
hosts, and receives 30,000 operator requests from OC-IP remotes. Then the
number of logical |P-XPMsneeded by thisswitch to processthesecalls, from
atraffic perspective, is
(12,000 + 30,000) / 40,000 = 1.05.
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Example4 Suppose a TOPS switch has half TDM positions and half IP
positions, and it does not use OC. Supposethat at HDBH this switch provides
operators for 155,000 calls. If we believe that about 50% of the logged-on
positions at any time will be IP, we can estimate the number of logical IP-
XPMsfor this switch as

(0.5 x 155,000) / 40,000 = 1.937.
In this example, we should strongly consider provisioning athird IP-XPM
even if subsequent steps do not indicate we need to. Under the assumption of
50% of the logged-on positions being IP, the logical number of IP-XPMs
needed isvery closeto 2, so we gain very little extracapacity by rounding up
to awhole number of IP-XPMs. Adding athird IP-XPM would provide
flexibility in whether operators use | P positions or TDM positions.

Total number of IP-XPMs

At ahighlevel, the stepsin determining the total number of IP-XPMs needed
at aswitch are:

1 Determine the number of IP-XPMs needed to house the 7X07 Gateway
cards.

2 Determine the number of IP-XPMs needed to handle the HDBH traffic.

3 Determine the total number of IP-XPMs, based on the number of
Gateways, the traffic level, and other factors.

The number of Gateway cards needed was calculated in “ Determining the
number of 7X07 Gateways’ on page 185. Divide this number by 10 and
round up.

Example Suppose aswitch needs 33 Gateway cards. Then the number of 1P-
XPMs needed to house them is
(33/10) = 3.3, rounded up to 4.

The numbersof logical IP-XPMs needed to handle data-only calls, and voice-
and-data calls, were calculated in “1P-XPM requirement for data-only calls’
on page 194 and “IP-XPM requirement for voice-and-data calls’ on

page 195. Add these two numbers, then round up.

Example Suppose the numbers of logical IP-XPMs calculated in previous
sections are 4.5 and 0.2. Then the number of |P-XPMs needed to handle the
trafficis

(4.5+0.2) =4.7, rounded up to 5.

The total number of IP-XPMs needed is at |east the larger of (a) the number
needed to house the Gateways and (b) the number needed to handle the
traffic.

Example If 4 IP-XPMs are needed to house the Gateway cardsand 5 IP-
XPMs are needed to handle the traffic, then at least 5 IP-XPMs are required.
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There are some considerations that may cause an operating company to
provision one more | P-XPM than the number that has been determined sofar.
These include the following:

Redundancy. If an operating company views operator services as
essential, it may choose to put two IP-XPMsin a switch for which the
computations so far indicate that only one is needed. Although IP-XPMs
are designed with redundancy in al their critical components, thiswould
offer additional protection against a catastrophic problem with one of
them.

L oad balancing across | P-XPMs. The calculations so far have assumed
that if an office has more then one IP-XPM, the traffic load will be evenly
distributed across them. It may not be possible to distribute the traffic
perfectly. For example, an odd number of Gateway cards cannot be evenly
divided between two IP-XPMs. In may cases, the rounding-up steps
previously described will result in enough extra capacity that thisis not
an issue. However, if the rounding-up steps provide little or no extra
capacity, consideration should be given to adding an extra IP-XPM.

L oad balancing acrossposition types. If astandalone or OC host switch
hasboth TDM and | P positions, and if the traffic cal cul ation assumed that
traffic would be distributed across positions in proportion to the number
of installed positions of each type, it may have underestimated the
number of logical IP-XPMs needed. Consideration should be given to
adding one more IP-XPM if the rounding-up steps provided little or no
extra capacity.

Load balancing

In an officewith morethan one IP-XPM, it isimportant that the hardware and
software provisioning be donein away that distributes the traffic evenly over
the IP-XPMs. The objectives here are (a) to stay within each IP-XPM’s
capacity limits and (b) to provide maximum processing capability in the
unlikely event that one IP-XPM is unable to process calls.

The following guidelines should be followed:

Distribute 7X07 Gateway cards evenly over the IP-XPMs, both overall
and within each trunk group.

Example Supposeaswitch hastwo IP-XPMs, and needs 4 Gatewaysfor
one trunk group and 5 Gateways for another trunk group. The first trunk
group should have 2 Gateways in each |P-XPM, and the second should
have 3 Gateways in one IP-XPM and 2 in the other.

Datafill OC-IP datalinks (table OCIPDL) in away that evenly distributes
the OC data messaging across the IP-XPMs.

Example Suppose an OC-IP host has two IP-XPMs and provides
operators for three OC-1P remotes. Datafill an OC-1P datalink to each
remote on each of the IP-XPMs.
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» Datdfill IP position data links (table TOPSPOS) in away that evenly
distributes the messaging to positions across the |P-XPMs.

Example Suppose a switch hosts 900 I P positions and has three | P-
XPMs. 300 positions should be datafilled to use each |P-XPM.

Note: If different positions are dedicated to different services, and if the
services have different AWTS or messaging characteristics, then
distribute the positions that handle each service evenly across the I P-
XPMs.

o Datdfill trunk group selection algorithm MIDL (most idle) against TOPS-
| P dynamic trunk groups in table TRKGRP.

Note 1: For moreinformation about the three trunks groups that may be used
with TOPS-IPR, refer to “ Determining the number of 7X07 Gateways’ on
page 185.

Note 2: For more information about datafilling OC-IP data links, refer to
Chapter 3: “TOPS OC-1P application.”

Note 3: For more information about datafilling I P positions, refer to Chapter
4: “TOPS IP position application.”

Monitoring IP-XPM resource use

Logs, OMs, and FM statistics should be used to monitor resource utilization
and to ensure that the desired grade of serviceisbeing provided. Thissection
includes information about some of the things to look for.

A trend toward increased utilization of the 7X07sin atrunk group can be
caught before shortages actually occur by monitoring the usage registersin
OM group TRK for persistent changes. Since the maximum utilization that
can be safely reached depends on the number of Gateways and the trunk
holding time, it is more important to look for changes than to expect some
absolute number.

If too few 7X07 Gateways are provisioned in atrunk group to provide voice
resources for the offered load, frequent pegs will occur in OM register
TRK_NOVFLATB, and frequent TOPS133 or TOPS134 logs will appear
with trouble code VOICE_LINK_NOT_AVAILABLE. Operators may
complain about positions being dropped to the assigned activities screen.

OM group XPMMSGOC may be useful in detecting changes in the
messaging load on IP-XPMs. Refer to Chapter 13: “ TOPS-IPOMS’ for more
information about the XPMM SGOC OM group.

When an IP-XPM is processing more calls than it can safely process,
symptoms include degraded performance, lost messages, and problems over
SWACTSs. Note, however, that message |oss can also occur at various places
in the I P network.
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Limiting the use of dynamic voice links

The MAXCONNSfield in table TOPSTOPT can be used to limit the number
of TOPS-IP trunks that are available for call processing, to a number lower

than the number of trunk members that are automatically datafilled in table
TRKMEM when the Gateways are datafilled. There are two reasons why an
operating company might want to do this.

* Since TOPS-IP trunks are added in multiples of 48, it is possible that an
unexpected surge in traffic could cause the Gateways to generate more
traffic than the IP network was engineered to handle. MAXCONNS could
be used to make thisless likely to happen.

» Sincethe“spare” Gateway in each trunk group processescallsjust likeall
the others, it is possible that traffic levels could increase to the extent that
a Gateway that was engineered to be a spare was actually needed to
handlethe offered load. The operating company would want to know this,
and to obtain another Gateway for redundancy. Setting MAXCONNS for
atrunk group to 48 less than the number of membersin the group would
ensure that spare capacity was reserved as intended.

When MAXCONNS for a TOPS-1P dynamic trunk group is set to a number
less than 2016, a usage limit is automatically calculated for each in-service
Gateway associated with that trunk group. These per-card usage limits are
automatically re-calculated whenever Gateways associated with the trunk
group are brought into service or removed from service, and they are
maintained in away that distributes the traffic evenly over the in-service
Gateways. For example, if MAXCONNS s set to 100 and there are three in-
service Gateway cards, then thefirst card is limited to 34 members and the
second and third cards are limited to 33 each.

Callsin progress are not affected when usage limits are set or changed. When
usage limits are set or changed, it may take several minutes of normal call
processing before the limit isfully in effect.

Trunks that are unavailable because of MAXCONNS datafill appear as
restricted idle (RES) at the MAP. They do not peg any usage registersin OM
group TRK. They are counted in both the NCCT and NWCCT Info fieldsfor
the TRK OM tuple.

If the MAXCONNSs valueislow enough that not all of the offered traffic can
be served, pegswill occur in OM register TRK_NOVFLATB, and TOPS133
or TOPS134 logs will appear with trouble code
VOICE_LINK_NOT_AVAILABLE. Operators may complain about being
dropped to the assigned activities screen.

Note 1: For details on datafilling MAXCONNS in table TOPSTOPT, refer to
Chapter 8: “TOPS-IP data schema.”

Note 2: For more information about the maintenance of TOPS-IP dynamic
trunks, refer to Chapter 10: “ TOPS-IP maintenance activities.”
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MIS-IP requirements

QMSMIS-IPisanoptional TOPS-IP application that was designed for TOPS
standal one switches and OC hosts. QM S MIS-IP has not yet been made
generaly available. To investigate the use of MIS-IP, contact the Nortel
Networks Operator Services organization. This section provides preliminary
provisioning information for QMS MIS-IP.

Theuseof QM SMIS-IP placesaheavy dataload on the C-side links between
the DMS core and the IP-XPM. The MIS-IP application, therefore, requires
adedicated |P-XPM (not used for OC-IP or | P positions). No 7X07 Gateway
cards are provisioned in the MIS-IP-XPM. Up to two MIS-IP datalinks can
be provisioned per OC host or standalone switch. A separate |P-XPM may be
required for each MIS datalink.

Note: Contact your Nortel Networks representative to determine specific
MIS-IP provisioning requirements for your configuration.

Switch hardware resources

This section discusses the switch hardware resources that support the TOPS-
| P network.

Note: For detailed information on IP-XPM hardware and engineering rules,
contact your Nortel Networks representative.

Core hardware requirements
TOPS-1P requires a DM S Supernode core. TOPS-IP applications are
supported on XA-Core and BRISC processorsthat are at |east at the baseline
level for therelease. TOPS-IP is not supported on the Supernode/SE (SNSE)
cores.

XPM c-side link hardware requirements
The IP-XPM interface to the CM must be ENET. The CM, message switch
(MS), and ENET interface must be configured to support enhanced
messaging with 6 pairs of extended messaging links for each IP-XPM. SOC
TEL00011 must be activated.

Note: Refer to “C-side links to the IP-XPM” on page 184 for more
information.

IP-XPM shelf pack fill requirements
The IP-XPM can be deployed in either aframe configuration that complies

with North American standards (NT6X01AF) or aC28 cabinet configuration
that complies with European Union (EU) standards (NTRX46CG).

Therequired circuit pack fill isthe same for both applications except that the
cabinetized version (NTRX46CG) will support a maximum of 8 NT7X07
gateways, whereas the frame version (NT6X01AF) can support up to 10.

DMS-100 Family TOPS-IP User’'s Guide SNO09 and up



202 Chapter 7: TOPS-IP engineering guidelines

IP-XPM frame configuration
Figure 110 lists the IP-XPM packfill (NT6X02MG).

Figure 110 IP-XPM shelf packfill
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The following rules apply to the IP-XPM frame configuration for TOPS-IP
applications:

Provision up to five NT7X07AA gateway cards starting at slot 01 and
progressing to slot 05 of each shelf (ten cards per IP-XPM).

Note: Refer to the section “1P-XPM provisioning” on page 184 for
important capacity information on the maximum number of 7X07 cards
to provision.

Two p-side cards per shelf arerequired for proper p-side bus termination.
NT6X50AB cards can be substituted to meet this requirement if 7X07
engineering rules call for lessthan 2 cards per shelf. NT6X50ABs used
as substitutions cannot be used for call processing and should not be
datafilled.

Provision one NTSX05DA unified processor card in slot 12 of each shelf
(two cards per IP-XPM). Verify that backplane pins 7A and 8A are
strapped together. This strap indicates the absence of other bus master
cards such asthe NTBXO01 ISDN signaling processor.

Provision one NT6X 44 timeswitch card in slot 14 of each shelf (two cards
per IP-XPM). The NT6X44AA is provisioned in North American
markets. Non-North American markets using GTOPS should provision
the NT6X44EA timeswitch.

Provision one NTMX76DA messaging card in slot 18 of each shelf (two
cards per IP-XPM).

297-8403-906 Standard 06.03 April 2006



Chapter 7: TOPS-IP engineering guidelines 203

* Provision one NT6X42AA channel supervision message card in slot 20
of each shelf (two cards per IP-XPM).

* Provision one NT6X41AC speech bus formatter card in slot 21 of each
shelf (two cards per IP-XPM).

* Provision one NT6X40FC network interface card in slot 22 of each shelf
(two cards per IP-XPM).

* Provision one NT2X70AF power converter in slots 26 and 27 of each
shelf (two converters per IP-XPM).

* Verify that NTMX71AA bustermination cards areinstalled in backplane
dlot 19 of each shelf (two termination cards per IP-XPM).

IP-XPM cabinet configuration

ThelP-XPM C28 cabinet configuration complieswith European Union (EU)
standards (NTRX46CG) and will support a maximum of 8 NT7X07
gateways.

The rules discussed for the frame configuration also apply to the IP-XPM
cabinet configuration for TOPS-1P applications with the following additions:

*  When provisioning the NT7X07AA gateway cards, start at slot 01 (left
most) and distribute them evenly among all IP-XPM shelves on the
switch.

» Verify that NTMX71AA bustermination cards areinstalled in backplane
slot 19 or 20 of each shelf (two termination cards per |P-XPM).

» Verify that backplane pins 7A and 8A are strapped together in slot 12 of
each shelf.

Frame, cabinet, and shelf requirements
The IP-XPM may be used in either aframe or cabinet configuration.

The IP-XPM frame (NT6X01AF) requires two IP-XPM shelves
(NT6X0261), each equipped with a backplane. Earlier versions of XPM
shelves cannot be used for an IP-XPM. A Connector Key Bracket
(P0912903) aligns and secures the |P-XPM cable to the backplane.

TheIP-XPM cabinet configuration (NTRX46CG) also requirestwo |P-XPM
shelves (NT6X0261), each equipped with abackplane. Limitationson earlier
versions of XPM shelves also apply.

Note: Many of the provisionable components are the same in the frame and
cabinet IP-XPM configuration.
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Ethernet patch panel requirements

In the IP-XPM frame configuration, the Ethernet patch panel (A0802978) is
an optional component that provides a cross-connect point from the TOPS
switch located in acentral office, to dataswitchesin the managed I P network.
The patch panel is provisioned when structured cabling practices require it,
but it cannot be used in applications that require NEBS compliance for
LANSs.

For cabinet deployments, the Ethernet patch panel is not an option.

IP-XPM cable requirements

The frame IP-XPM requires two system cables, either two NTOX96NW or
two NTOX96NV. If an Ethernet patch panel is not used, the NTOX96NW
cables interconnect the backplanes directly to compatible Ethernet switches
on the LAN. If the Ethernet patch panel is used, the NTOX96NV cables
interconnect the backplanes to the patch panel.

The cabinetized IP-XPM requires two NTRX26HB cables to connect the
cabinet backplane to the Ethernet switch. The TOPS-IP Ethernet cable kit,
NTNX1236, is also required to connect the shelf to the cabinet backplane.

IP-XPM firmware requirements

Thefirmware on the SX05DA card must be at release SXFWAGO02 or higher.
If thefirmwareisnot at thislevel, the |P-XPM cannot beloaded with software
and brought into service. Use of the firmware provided with each |P-XPM
release software load is recommended.

To verify that the IP-XPM has the correct version of firmware, users can
follow this procedure at the MAP:

1 PosttheP-XPM (DTC) at the MAPCI;MTC;PM level at the MAP.

2 Issuethe QUERYPM CNTRS command. The firmware version is
displayed as the “EEPRom Load.”

Note 1: If the firmware load isincorrect, contact Nortel Networks technical
support.

Note 2: Inthis procedure, the CM queriesthe IP-XPM for what is actually
loaded; this may not necessarily be the same as what is datafilled. Users
should ensure that tables PMLOADS and LTCINV are datafilled with the
correct firmware load name.

TOPS-IP data network requirements

This section lists and explains the requirements for the packet data network
used for TOPS-IP applications. The requirements are grouped as follows:

» Network performance requirements for packet loss, latency, and jitter
» 100-Mbps switched Ethernet port requirements
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* Bandwidth requirements

* Redundancy and availability requirements
*  Security requirements

*  Other network requirements

Note 1: These requirements are intended for use by atrained data network
designer.

Note2: Appendix C: “ TOPS-IP Network Configuration” contains additional
information to assist in planning and configuring adata network for TOPS-IP.

Before implementing adata network, it isimportant to develop an |P address
plan for the entire network. For TOPS, the plan may include IP-XPMs, IP
positions, directory databases, MIS systems, Ol A databases, and other nodes.
Specific information about devel oping an | P address plan is outside the scope
of this book.

Network performance requirements for packet loss, latency, and jitter

This section includes data network quality of service (QoS) requirementsfor
end to end packet loss, latency (delay), and jitter (variation in delay) across
the packet data network.

TOPS-IP introduces several different types of network traffic. The different
types of traffic have different QoS requirements. For example, the
requirements for call control messages are different from the requirements
for speech packets, although both are important.

For call control messages, (OC, OPP, and SIP protocols), packet |oss must
absolutely be minimized. A lost OC, OPP, or SIP data packet can result in a
lost call or a“hung” operator position. Although latency of these packetsis
not critical for correct call processing, it isimportant for efficient use of
operators’ time. The higher the latency, the more time operators spend
waiting rather than processing calls. Jitter is not relevant for call control
packets.

For Vol P packets (RTP protocol), latency and jitter are critical for achieving
carrier grade voice. End-to-end latency greater than 150 msec becomes
noticeable to most people. Jitter buffers compensate for some amount of
jitter, but they do so at the expense of adding to end-to-end delay. Also, highly
variable jitter can increase packet loss, so jitter must be both small and
consistent. Up to a point, packet lossisless critical for voice than latency or
jitter, since lost RTP packets are masked. When packet |oss gets too high,
however, voice quality isaffected. Packet |osslessthan 0.1% isnot noticeable
to most people.

Other packet types used by TOPS-IP have less stringent data network
requirements, as shown in Table 3. For each message type, the table shows
the specific requirements for packet loss, latency, and jitter; indicates a
priority (importance), and provides additional explanation where applicable.
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Table 3 Packet loss, latency, and jitter requirements for TOPS-IP message types

Message type

Priority

Requirements

Packet loss

Latency

Jitter

Comments

Call setup and
control
(SIP, OC, OPP)

highest

< 0.0001%

<45 ms

N/A

This level of packet loss
could result in up to one
in one million calls being
lost and/or calls
resulting in hung
operator positions.

VolP
(RTP, RTCP)

second
highest

<0.1%
(see Note 1)

<45 ms
(see Note 2)

<20 ms
(see Note 2)

Processing in the 7X07
and IWS contributes up
to 75 ms latency. PSTN
delay may contribute
another 25 or 30 msec.
45 msec latency in the
data network should
keep the end-to-end
delay within the 150 ms
target.

SNMP, DHCP

third
highest

< 0.001%

<150 ms

N/A

These packets must be
delivered even under
degraded network
conditions.

7X07 Gateway
loading (FTP)
and QMS MIS

best
effort

<0.1%

<150 ms

N/A

These use TCP.

Note 1: For VoIP packets, the requirement for the percentage of lost packets includes both lost
packets and late packets. A late packet is one that arrives outside the jitter buffer window of time.

Note 2: The above VoIP requirements for latency and jitter are minimal requirements for what most
people consider carrier grade voice. The best voice quality will be achieved if the data network
provides latency less than 40 ms and jitter less than 10 ms.

Routers and other equipment in the data network can be configured to
differentiate and prioritize traffic, based on port and protocol numbers, to
provide the required QoS for each packet type. Customers whose WAN
facilities areleased should have QoS service level agreementsthat ensurethe
WAN and LAN together meet the requirements. Table 4 lists the port
numbers used for the different kinds of TOPS-IP packets.

Table 4 Ports and protocols used for TOPS-IP data packets

Packet type

Port / Protocol

SIP 5060 / UDP
OC-IP, OPP ports configurable, 8600-8899 / UDP recommended
RTP, RTCP 2326-2444 | UDP
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Packet type Port / Protocol
DHCP/Bootp 67-68 / UDP
SNMP 161/ UDP
FTP 20-21/TCP
QMS MIS ports configurable / TCP

If the data network is not configured to differentiate and prioritize traffic,
delivery of all packets must meet the most stringent requirements for packet
loss, latency, and jitter (< 0.0001% loss, < 45 mslatency, and < 20 msjitter).

100-Mbps switched Ethernet port requirements

This section describes the Ethernet port requirements for TOPS-IP central
offices (CO), operator services centers (OSC), and other siteswith equipment
needed for TOPS-IP.

All Ethernet ports must be switched, and must operate at 100 Mbps. Cables
provided by Nortel Networks, such asthe NTOX96NW (which connects the
SX05DA cardsin IP-XPMs) and NTOX96NW (which connectsthe 7X07AA
cardsin IP-XPMs), have RJ45 connectors. CAT-5 (or better) cabling is
required for 100Base-T.

Each TOPS-IP COisprovisioned with one or more |P-XPMs. The number of
ports required is based on the number of IP-XPMs at the site, the number of
7X07AA Gateway cardsin the IP-XPMs, and the need for redundant
switches to eliminate a potential single point of failure.

Each IP-XPM has two SX05DA cards, each of which requires one port. An
IP-XPM also has between zero and ten 7X07AA cards, each of which
requires two ports.

A minimum of two Ethernet switches are required at the CO to provide
redundant paths. Thisis explained further in “Redundancy and availability
requirements’ on page 210.

An OSC that has I P positions requires one 100-M bps switched port for each
position. If the OSC is very small and the service provider iswilling to take
the risk of an Ethernet switch failure isolating the entire OSC, one Ethernet
switch may be sufficient. However, most OSCs will require at least two
switches. A large TOPS host switch can support a maximum of 1023
positions, and these could be all at one OSC or distributed over numerous
OSCs.

As shown in the table below, a small number of additional ports are needed
for apair of DHCP servers and an SNMP network management station. Itis
also recommended that a port be reserved at each subnet for attaching a
sniffer when needed. Finally, for service providers who use QMS MIS-IP
(when available), one or two additional 100 M bps ports may be needed at the
OSC.
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Table 5 100-Mbps switched Ethernet port requirements

Use

Location

Number of ports

SXO05DA connections

central office

2 per IP-XPM

7X07AA connections

central office

2 per 7X07 (0 to 10 7X07s per IP-XPM)

DHCP servers

2 servers; location is part
of network design

1 per server

SNMP manager

service provider’s choice

consult vendor documentation

IP positions 0OSCs 1 per position
(max 1023 positions per DMS switch)
QMS MIS-IP service provider’s choice; 1 per MIS data link (max 2)

(not yet available)

probably OSC

sniffer connection

all sites (recommended)

Nortel Networks will be better able to help
resolve some problems if a sniffer can be
connected, especially at the OSC.

Note 1: This table shows the requirements without consideration for redundancy.

Note 2: Ports may also be needed for connecting other systems, such as TOPS force management
devices and products that provide automated operator services. This table includes only the port
requirements for the TOPS-IP product, and this product does not include all of the IP functionality that

TOPS supports.

Bandwidth requirements

This section explains how to determine the LAN bandwidth requirementsfor
TOPS-IP. It takes into account only the requirements for the TOPS-IP
product. Other products supported by TOPS and WS may require additional
bandwidth at the CO, the OSC, or both.

Bandwidth requirements for TOPS-IP CO LANs

To support flexibility in moving traffic from one OC host to another, each OC
host office LAN must have sufficient bandwidth available to handle all
current and anticipated future traffic. Similar considerations apply to TOPS
standalone and OC remote offices.

Most of the bandwidth needed for TOPS-IP at the CO isfor processing calls.
Two main factors determine the bandwidth needed at the CO to processacall:
the role in which the TOPS switch is functioning on the call, and the speech
encoding used for the call.

* Roleof TOPS switch

When the TOPS switch acts as an OC-1P host for a call with an IP
position, the Vol P connection is directly between the OC remote switch
and the position. Since the Vol P connection bypasses the host, the OC
host LAN does not require bandwidth for voice packets on this type of
call.
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For all other rolesin which a TOPS switch can function on a TOPS-1P
call—standalone call with IP position and OC-1P remote with TDM or |P
position—the bandwidth requirement depends almost entirely on the
speech encoding.

*  Speech encoding

TOPS-IP supports G.711 and G.723 codecs. The bandwidth requirements
for G.723 are much lower. (DM S datafill for codec selection isin tables
PKTVPROF and TQCQINFO.)

Note: Eveninapure OC-IP host switch with all IP positions, there are likely
to be some standalone calls. The reason isthat all operator-originated calls,
including directed assi stance requests and responses to pages, are handled as
standalone calls. See “ Operator-originated calls’ on page 149 for more
information.

QMS MIS-IP (when available and if provisioned) requires additional
bandwidth at an OC host or standalone TOPS switch. Bandwidth for QM S
MIS-IPis estimated based on the number of positions (TDM and I1P) hosted
by the TOPS switch.

The following table shows how to compute TOPS-IP bandwidth
requirements for aCO LAN. The per-call requirements include bandwidth
for both voice packets and data (call control) packets.

Table 6 TOPS-IP CO bandwidth requirements

Bandwidth per (max) concurrent call QMS MIS-IP Additional
bandwidth bandwidth
Bypass call (OC-IP All other standalone, (if provisioned)
host with IP position) | OCremote, or OC host
(see Note 1) calls involving OC-IP
or IP position
G.711 G.723 G.711 G.723
10 Kbps 10 Kbps 128 Kbps 40 Kbps 30 Kbps per 100 Add an additional

logged-in operators | 1%
(see Note 2) (see Notes 3 and 4)

Note 1: Even in a pure OC-IP host with all IP positions, not all calls are bypass calls. See “Operator-
originated calls” on page 149.

Note 2: When QMS MIS-IP is available, it will require CO bandwidth only at standalone and OC host
switches at which it is provisioned. As an example of computing bandwidth for QMS MIS-IP,

300 Kbps bandwidth is required if the max number of operators who will be simultaneously logged
into the TOPS switch is 1000.

Note 3: The additional 1% is to cover traffic such as SNMP, DHCP, and maintenance messaging.

Note 4: A TOPS CO LAN may have additional bandwidth requirements beyond those of the TOPS-
IP product. For example, the CO may host TOPS force management devices or an OSSAIN service
node. Bandwidth must be independently provisioned for such applications.
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Bandwidth requirements for TOPS-IP OSCs

To support flexibility in moving traffic from one OSC to another, each OSC
must have sufficient bandwidth available to handle al current and planned
operator positions.

Most of the bandwidth needed is for processing calls, and the requirement
depends on whether G.711 or G.723 voice encoding is used. Additional
bandwidth is needed for QMS MIS-IPif the MIS system is at the OSC. And
asmall amount of additional bandwidth is needed for miscellaneous TOPS-
| P messaging, such as SNM P and maintenance messaging.

Note: This book does not include bandwidth requirements for directory
assistance database access, EISA (Enhanced Information Services Access),
SMSS (Short Message Service) messaging, email, OIA (Open Information
Access) applications such asORDB and Reference, TOPS force management
devices, or other applications that may bein use at the OSC. It only includes
the bandwidth needed for the applications described in the book.

The following table shows how to compute TOPS-I1P bandwidth
requirementsfor an OSC LAN. The per-call requirementsinclude bandwidth
for both voice packets and data (call control) packets.

Table 7 TOPS-IP bandwidth requirements for OSC

Bandwidth per IP position QMS MIS-IP bandwidth Additional bandwidth
(if provisioned at OSC) for TOPS-IP
G.711 G.723
128 Kbps 40 Kbps 30 Kbps per 100 logged-in Add an additional 1%
operators (see Notes 2 and 3)
(see Note 1)

Note 1: As an example of computing bandwidth for QMS MIS-IP, 300 Kbps bandwidth is required if
the max number of operators who will be simultaneously logged into the TOPS switch is 1000.

Note 2: The additional 1% is to cover traffic such as SNMP and maintenance messaging.

Note 3: ATOPS OSC LAN may have additional bandwidth requirements beyond those of the TOPS-
IP product. For example, operators may access a directory assistance database, a web browser, or
a UDP OIA application. Bandwidth must be independently provisioned for each application.

Redundancy and availability requirements

The data network must be configured in away that preventsany singlefailure
fromisolating nodes. At the CO, thisincludes certain failuresin IP-XPMsas
well as failuresin data network equipment.

e Thetwo SX05DA cardsin an IP-XPM must have different paths to the
network (connected to different Ethernet switches, with Ethernet
switches both connected to aredundant pair of routers).

Note: The IP-XPM actively uses only one SXO05DA at atime. It uses
ICMP echo (ping) monitoring to detect loss of connectivity to its default
gateway router(s). If the active SXO5DA |oses connectivity, but the
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inactive SX05DA does have connectivity, the IP-XPM autonomously
switches activity (SWACT) to the other SXO05DA.

* Thetwo Ethernet ports on each given 7X07AA card must have different
paths to the network.

Note: The 7X07AA card uses only one port at atime. It monitors the
Ethernet links on both its ports, and automatically switches to the other
port when it detects a failure on the active port.

» Atleast one of the two DHCP servers must be reachable in the presence
of any single network fault.

* A redundant pair of routers on each subnet must implement VRRP
(Virtual Router Redundancy Protocol, see RFC2338) or asimilar
redundancy scheme, to ensure that a secondary router will immediately
assume the load that was handled by afailed router. Convergence time
less than two seconds is expected following afailure.

* Network availability of 99.999% or better is expected. Thisis an end-to-
end requirement.

Note 1. See“Example TOPS-IP network topologies’ on page 577 for
illustrations of example redundant network topologies, including
provisioning of independent paths for the two SX05DA cardsin an IP-XPM
and the two ports on each 7X07AA.

Note 2: If an office has more than one IP-XPM, multiple IP-XPMs may use
the same pairs of redundant switches and routers, as long as port and
bandwidth capacity is available.

Each OSC should also be provisioned with fully redundant paths. However,
an exception may be made in the case of very small OSCs, if the service
provider understands and is willing to accept the fact that the OSC can be
isolated by asingle failure.

Security requirements

Firewall and/or router filtering protection must beimplemented to ensure that
only transactions from within the Directory and Operator Services network
can reach the TOPS-IP LAN subnets and DHCP servers. TOPS-IP
applications assume they are running in a secure environment.

Note: IWS positions, OC hosts, and their OC remotes must all bein the same
| P address space. |P routes between these networks or subnetworks must
exist. It is not possible to place I P positions, their host switch or OC remote
switch behind a server that performs network address translation.

Other network requirements

Most service providers networks are geographically dispersed enough to
need aWAN for TOPS-IP. (If the TOPS switch and the OSC are co-located,
and OC-IPisnot used, aWAN may not be needed.) TOPS-I P does not specify
the WAN implementation. For example, it could be Gigabit Ethernet, ATM,
DWDM, Frame Relay, T1, T3, or OC-3.
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TOPS-IP places certain requirements on the WAN. QoS, bandwidth,
redundancy, and security requirements have been described in earlier
sections. Note that WAN implementations typically have some additional
bandwidth requirement for WAN transport packet overhead.

In addition, TOPS-IP has the following requirements for the data network:

An SNMPv1 or SNMPv2 based network management system (provided
by the customer) should be provisioned somewhere in the network in
order to utilize the MIBs provided by the IP-XPM and other network
equipment.

Two DHCP network servers (Windows 2000 servers running Optivity
NetID) must be provisioned somewhere within the secure TOPS-IP
network to support 7X07 initialization and loading. Depending on
customer datafill, DHCP may also be used in SXO05DA initialization.
These servers each require a 100 Mbps connection.

The network must support forwarding of network server requests as
unicast relays for a specific server (DHCP forwarding).

The router redundancy scheme must support ping, either using avirtual
| P address or physical addresses. Thisis because the SXO5DA uses ping
to detect the presence of its gateway router.

Note: Asdefined in RFC2338, VRRP virtual |P addresses do not respond
to ping messages. Vendor implementations may differ. If avirtual address
does not respond to ping, the physical router addresses must be datafilled
for the SXO5DA in table XPMIPGWY (at the switch) or in the DHCP
Server.

Routers and other nodes connected to the same local |P network as an | P-
XPM must process gratuitous ARP broadcast requests.

Router uplinks depend on the WAN implementation. The following table
showsthe TOPS-IP call processing capabilitiesof T1, DS-3, and OC-3 links.

Table 8 TOPS-IP call processing capacities of T1, DS3, and OC3 router uplinks

Transport Capacity
(number of concurrent calls)
G.711 G.723
T1 12 36
DS3 320 1000
0cC3 1000 3000
(see Note)

Note: TOPS supports max 1023 operators at a host switch.

The entire network should be engineered with enough capacity, and
redundant facilities and paths, that the remaining paths or components can
handle the entire traffic load when any one path or component fails.
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Caution: Provisioning for reduced capacity under network failure
conditions is not recommended. This may be an acceptable
strategy with TDM facilities, since nailed-up TDM facilities are
reserved for each voice and datalink. While new TDM calls may
not get facilities, callsin progress are not affected. Since IP
connections al share the same facilities, and since thereis no
mechanism to throttle new originations when the network is
degraded, the consequences of a network failure are potentially
more severe.

Service providers can select from two aternative solutions if the cost of
doubling the bandwidth to provide full redundancy for G.711 to the OSC is
prohibitive:

» useG.723for al IP position Vol P connections
e USe auto-compression

Auto-compression is a method by which IP position voice connections can
normally use G.711 when sufficient bandwidth is available for acceptable
voice quality, but can change to using G.723 when network conditions
degrade. If auto-compression is enabled, it isonly necessary to provision the
amount of bandwidth from the OSC for all IP positionsto use G.711 without
redundancy.

Note 1. Auto-compression isnot availablefor Vol P connections between OC
host and remote switches.

Note 2: See Chapter 4: “TOPS IP position application” for amore detailed
description of auto-compression.
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Part 5: Provisioning

Part 5: Provisioning includes the following chapters:
Chapter 8: “TOPS-IP data schema’ beginning on page 217.
Chapter 9: “TOPS-IP software ordering” beginning on page 285.
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Chapter 8: TOPS-IP data schema

This chapter providesinformation on how to datafill the switch tables used to
provision TOPS-IP. It discusses each table and the datafill dependencies
among the tables. Datafill information given is specific to TOPS-IP, with an
explanation of fields, valid values, and examples.

TOPS-IP datafill requirements

The descriptions and examples of TOPS-IP datafill in this chapter are
organized around the following areas:

I P infrastructure datafill (page 219)

This datafill provisions the | P data and voice infrastructure at the switch
so that various TOPS-1P CM applications can use the managed | P
network for transport and routing.

OC-IP datafill (page 264)

This datafill provisions the OC-IP application at the switch so that OC
hosts and OC remotes can have data and voice connectivity with each
other over the managed | P network. This datafill also alows OC-I1P
remotes to have direct I P voice connectivity with IP positions that are
datafilled in OC-1P hosts.

| P position datafill (page 274)

This datafill provisions the | P position application at a standalone or OC
host switch, so that the switch and operator positions have data and voice
connectivity with each other over the managed | P network.

QMS MIS-IP datafill (page 280)

This datafill provisions the TOPS QM S MIS-IP application at a
standalone or OC host switch so that MIS data can be sent to an MIS
vendor node on the managed |P network.

XIPVER datéfill (page 284)

This datafill provisions the XIPVER test tool at the switch so that users
can test | P data communication through |P-XPMs.
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Alphabetical reference for tables
Thefollowing table lists each table in alphabetical order and the page where
its description begins.
Table 9 Alphabetical reference for TOPS-IP table descriptions

Table name Page number
CLLI page 238
CARRMTC page 225
IPCOMID page 236
IPINV page 247
IPSVCS page 234
LTCINV page 222
LTCPSINV page 226
MTCFAIL page 278
MTCTEST page 279
OCGRP page 267
OCIPDL page 269
OCOFC page 266
OFCENG page 257
OFCVAR page 272
PKTVPROF page 261
QMSMIS page 281
SITE page 246
TOPSPARM page 273, page 277
TOPSPOS page 274
TOPSTOPT page 255
TQCQINFO page 263
TRKGRP page 239
TRKMEM page 253
TRKOPTS page 243
TRKSGRP page 241
XPMIPGWY page 228
XPMIPMAP page 230
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IP infrastructure datafill

The IP infrastructure tables provision | P data and voice at the TOPS switch.
This datafill specifies hardware and software for the SXO5DA card, reserves
software ports on the IP-XPM used for data communication, defines the
7X07 Gateway cards, and establishes trunk groups and packetized voice
profiles to be used in voice communication.

Note 1: Before beginning to datafill the IP infrastructure tables, users should
understand their network engineering requirements. For more information,
refer to Chapter 7: “TOPS-IP engineering guidelines.”

Note 2: TOPS-IP CM applications (OC-IP, IP position, QMS MIS-IP) are
dependent on IPinfrastructure datafill. For more discussion of the datafill for
aparticular application, refer to the corresponding subsection in this chapter.

Note 3: The 7X07 Gateways receive software load and configuration
information from the DHCP server instead of from switch datafill. For more
information, refer to Appendix A: “DHCP server guidelines.”

Table datafill dependencies

The following IP infrastructure tables are listed in the order in which they
should be datafilled.

Table 10 IP infrastructure datafill sequence

Table name

Definition

Hardware provisioning tables

LTCINV Line Trunk Controller Inventory. This table defines hardware for the IP-XPM
(see Note 1).

CARRMTC Carrier Maintenance. This table defines maintenance control information for
peripheral modules, such as the IP-XPM (DTC).

LTCPSINV LTC P-side Inventory. This table defines peripheral-side links for the IP-

XPM.

Data provisioning tables

XPMIPGWY XPM IP Gateway. This table contains information on gateway routers for the
SXO05DA card in the XPM.

XPMIPMAP XPM IP Mapping. This table defines IP configuration information for the
SXO05DA card in the XPM.

IPSVCS IP Services. This table defines local IP transport service names and
associates a software port and protocol with each service name.

IPCOMID IP Communication Identifier. This table defines COMIDs and associates

with each COMID an IP transport service and an IP-XPM. This specifies
local connectivity information.
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Table 10 IP infrastructure datafill sequence

Voice provisioning tables

(See Note 3.)

CLLI Common Language Location Identifier. This table defines the names and
maximum number of members of voice link groups.

TRKGRP Trunk Group. This table defines each voice trunk group. TOPS-IP
applications that require voice trunks (such as OC-IP and IP position) use
the IT (intertoll) group type.

TRKSGRP Trunk Subgroup. This table contains signaling information for each voice
trunk subgroup.

TRKOPTS Trunk Options. This table defines options for trunk groups. TOPS-IP
applications that require voice trunks use the DYNAMIC option.

SITE Site. This table defines a name for a group of 7X07 Gateway cards datafilled
in table IPINV.

IPINV Internet Protocol Inventory. This table defines the individual 7X07 Gateway
cards in the IP-XPMs used for TOPS-IP applications.

TRKMEM Trunk Members. This table defines each voice link member and its
hardware address. For dynamic trunks, this table is automatically datafilled
by table IPINV (see Note 2).

TOPSTOPT TOPS Trunk Options. This table defines options for TOPS-supported
trunks. A maximum usage limit for TOPS-IP dynamic trunks may be set in
the MAXCONNS field.

OFCENG Office Engineering. This table contains office-wide engineering parameters.

PKTVPROF Packetized Voice Profiles. This table specifies packetized voice profiles,
which are used in selecting a voice codec for a call.

TQCQINFO TOPS QMS Call Queue Information. This table specifies information about

TOPS QMS call queues, including which packetized voice profile to use for
calls associated with each queue.

Note 1: Table PMLOADS must be datafilled before table LTCINV. See the explanation for the LOAD
field (page 222) and the E2PROM field (page 224) for more information.

Note 2: When the DYNAMIC trunk option is set in table TRKOPTS, table IPINV automatically datafills
table TRKMEM with individual trunk members.

Note 3: Table TQCQINFO is really an application table. It is discussed with the infrastructure tables
because it is used by both the OC-IP application and the IP position application.
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Figure 111 summarizes the dependencies among the | P infrastructure tabl es.
Arrows point to dependent tables and indicate the dependent information.
Examples for each table are shown after the figure.

Figure 111 IP infrastructure datafill dependencies

CARRMTC LTCINV
Carrier index ¢ ¢ LTC name
LTCPSINV XPMIPGWY
LTC name ‘Gateway index
CLLI XPMIPMAP IPSVCS
‘Trunk CLLI LTC name ¢
-
TRKGRP IPCOMID IP service
* Trunk CLLI
TRKSGRP
Signaling data
Trunk CLLI Trunk CLLI
TRKMEM TRKOPTS SITE
Trunk CLLI ¢ ¢ Site name
TOPSTOPT ~ IPINV -
Trunk CLLI LTC name
OFCENG PKTVPROF
¢ Packetized voice profile
A
TQCQINFO ¢ B depends on A
B
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LTCINV

Table LTCINV specifies hardware inventory information for each XPM
(excluding the P-side link assignments). The valuein field LTCNAME is
referenced by tables LTCPSINV, XPMIPMAP, IPCOMID, and IPINV.

The following table showsthe datafill specificto TOPS-1Pfor table LTCINV.
For adescription of the other fields, refer to Customer Data Schema

Reference Manual.
Table 11 Datafilling table LTCINV

Field Subfield or Entry
refinement

Explanation and action

LTCNAME See subfields

LTC name. This field consists of subfields
XPMTYPE and XPMNO.

XPMTYPE DTC

XPM type. Enter DTC for the type of XPM.

XPMNO 0to 255

XPM number. Enter the number of the XPM.

LOAD QTP22xx

Load. Enter the load name. For TOPS22/
SNO9, the valid value is QTP22<version>.

Notel: The load name QTP22<version>
represents the load name for IP access. This
value must first be datafilled in table
PMLOADS.

Note2: Refer to Table 62 on page 287 for a
list of the supported IP-XPM loads for each
CM load.

OPTCARD MX76C14

Optional card. Enter MX76C14 and datafill
the MX76LOC refinement.

MX76LOC HOST

MX76 location. Enter HOST.

TONESET NORTHAA

Tone set. Enter the toneset. For an IP-XPM,
NORTHAA is the only value that LTCINV
accepts.

Note: This entry is only to satisfy table
control and diagnostics. The IP-XPM does
not use this toneset to generate tones.

PROCPEC SX05DA

Processor PEC. Enter SXO5DA $ for each
unit of the Unified Processor card.
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Table 11 Datafilling table LTCINV

Field Subfield or Entry Explanation and action
refinement

EXTLINKS Oor6 Extended links. This number identifies the
number of pairs of C-side 14 extended
messaging links.

Note: Enter O if the CONVERTCSLINKS
utility will be used to provision the extended
messaging links. CONVERTCSLINKS
automatically adjusts the EXTLINKS value.
For more information, refer to
“CONVERTCSLINKS” on page 427. Enter 6
if the CONVERTCSLINKS utility will not be

used.
E2LOAD firmware EEPROM firmware load. Enter the firmware
loadname load name.
[ﬁle;ﬁ:e“(j }N'tg Note: The firmware load name must first be
fe Ola datafilled in table PMLOADS. To verify the
(S(;(rF?/)\(/i\T(F))Ze' version of firmware that is actually loaded in
) the IP-XPM, users can issue the QUERYPM
CNTRS command at the MAP. See “IP-XPM
firmware requirements” on page 204 for
more information.
OPTATTR CCSs7 Option attributes. Enter CCS7.
Note: This entry is only to satisfy table
control. The IP-XPM does not use the SS7
network.
PEC6X40 6X40FC PEC 6X40 version. Enter 6X40FC for ENET

with fiber links. This is the only network
interface that the IP-XPM supports.
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LTCINV example
The following example shows datéfill for three DTCs.

Figure 112 MAP display example for table LTCINV

LTCNAME ADNUM FRTYPE FRNO SHPCS FLOOR ROW FRPCS EQPEC  LOAD EXECTAB
CSLNKTAB
OPTCARD
TONESET PROCPEC EXTLI NKS E2LOAD OPTATTR
PEC6X40 EXTI NFO
DTC 10 1001 LTE 0 51 0 cC o 6X02AF QrP22xx (ABTRK DTCEX) $

(011 00) (011 01) (011 02) (011 03) (011 04) (011 05) (011 0 6) (0 11 0 7)
(011 08) (011 0 9) (0 11 0 10) (0 11 0 11) (0 11 0 12) (0 11 0 13) (0 11 0 14) (0 11 0
15) %

(MX76Cl4 HOST) $

NORTHAA SX05DA $ SXO5DA $ 6 SXFWAJ02 (ccs7) $
6X40FC N
DTC 11 1002 LTE 0 51 0 cC 0 6X02AF  QTP22xx (ABTRK DTCEX) $

(011 10) (0111 1) (011 12) (011 13) (011 14) (011 15) (011 16) (0111 7)
(011 18) (011 1 9) (0 11 1 10) (0 11 1 11) (0 11 1 12) (0 11 1 13) (0 11 1 14) (0 11 1
15) $

(MX76Cl4 HOST) $

NORTHAA SXO5DA $ SXO5DA $ 6 SXFWAJ02 (ccsr) $
6X40FC N
DTC 20 1002 LTE 0 51 0 c o0 6X02AF  QrP22xx ( ABTRK DTCEX) $

(0121 0) (0121 1) (0121 2) (012 13) (0121 4) (012 15) (0121 6) (012 1 7)
(012 1 8) (012 1 9) (0 12 1 10) (0 12 1 11) (0 12 1 12) (0 12 1 13) (0 12 1 14) (0 12 1

15) $
(MX76CL4 HOST) $
NORTHAA SXO5DA $ SXO5DA $ 6 SXFWAJ02 (ccs7) $
6X40FC N

LTCINV error messages

Thefollowing tablelists possible error messages rel ated to adding, changing,
or deleting tuples.

Table 12 Error messages for table LTCINV

Error message

Explanation

Peripheral datafilled in table

XPM PNVAP.

The user tries to delete an XPM that is
referenced by table XPMIPMAP.

Change from Power - PC t ype processor
not allowed since XPMis datafilled
in tabl e XPM PNVAP.

The user tries to change the PROCPEC value to
a non-Power PC processor type for an XPM that
is referenced by table XPMIPMAP.

Pl ease quit table LTCINV and enter
CONVERTCSLI NKS t o change to or from
extended |i nks.

The user tries to modify the EXTLINKS field in an
existing tuple, without using the
CONVERTCSLINKS utility.
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CARRMTC
Table CARRMTC specifies maintenance control information for peripheral

modules (PM), such asthe DTC. Thevalueinfield TMPLTNM isreferenced
by table LTCPSINV.

The following table shows the datafill specific to TOPS-IP for table
CARRMTC. For adescription of the other fields, refer to Customer Data
Schema Reference Manual.

Table 13 Datafilling table CARRMTC

Field Subfield or Entry Explanation and action
refinement
CSPMTYPE DTC C-side node PM type. Enter DTC.
TMPLTNM Alphanumeric Template name. Enter the template name
up to 16 that is associated with the TOPS-IP 7X07
characters Gateway cards.
Note: It is recommended that the template
name match the alphanumeric site name for
the Gateway cards in table SITE.
ATTR See subfields Attributes. This field consists of SELECTOR
and refinements based on the selector.
SELECTOR DS1 Selector. For a DTC, enter DS1 and datafill
the CARD, FF, ZLG, and BERB refinements.
CARD NT7X07AA Card. Enter NT7X07AA for the Gateway
card.
FF SF Frame format. Enter SF.
ZLG ZCS Zero logic. Enter ZCS.
BERB BPV Bit error rate base. Enter BPV.

CARRMTC example

The following example shows datafill for the XPM type (DTC) used by the
Gateways for voice over |P communication.

Figure 113 MAP display example for table CARRMTC

CSPMIYPE TMPLTNM RTSML  RTSOL ATTR

DTC TGN 255 255 DS1 NT7X07AA MJ_LAW SF ZCS BPV NI LDL N 250 1000
50 50 150 1000 3 6 864 100 17 511 4 255
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LTCPSINV

Table LTCPSINV specifies the P-side link assignments that are associated
with voice over |P at the DTC. Tuplesin this table use the same key astable
LTCINV. Datafill valuesinclude port numbers and signaling interface data
for the 7X07 Gateways (defined in table IPINV).

Note 1: Anentry intable LTCPSINV is added automatically when an XPM
isdatafilled in table LTCINV. All the P-side link typesinitially default to
NILTY PE. P-side links that do not have hardware assigned must remain
NILTY PE. Unequipped software-assigned P-side links generate service-
affecting problems.

Note 2: After the P-side links for a Gateway are added to table LTCPSINV,
the corresponding datefill for the Gateway must be entered in table IPINV.
Otherwise the IP-XPM will have inconsistent information about its packfill,
and diagnostics may be affected. The switch also will generate PM777 logs
(wrong P-side card). For details on the correct datafill for port mapping, refer
to “LTCPSINV-to-IPINV port mapping” on page 249.

The following table shows the datafill specific to TOPS-IP for table
LTCPSINV.

Table 14 Datafilling table LTCPSINV

Field Subfield or Entry Explanation and action
refinement
LTCNAME See subfields LTC name. This field consists of subfields
XPMTYPE and XPMNO.
XPMTYPE XPM type from | XPM type. Enter the XPM type.
table LTCINV
XPMNO XPM number XPM number. Enter the XPM number.
from table
LTCINV
PSLINKTAB See subfields P-side link table. This field consists of
subfield EXP_SIDES and its refinements.
EXP_SIDES N Extended peripheral sides. Enter N. Also
datafill the PSLINK refinement.
PSLINK 0to 19 P-side link. For each P-side link, datafill the
port number and the PSDATA refinements.
Also datafill the port+1 information.
Note: A P-side link pair (port, port+1)
assigned in table LTCPSINV for the IP-XPM
must have a corresponding Gateway card
and port number defined in table IPINV
(page 247).
PSDATA See P-side data. This field consists of the
refinements AREASELECT, CARRIDX, and ACTION
refinements.
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Table 14 Datafilling table LTCPSINV

Field Subfield or Entry Explanation and action
refinement
AREASELECT DS1 Area selector. Enter DS1 and datafill the
CARRIDX and ACTION refinements.

CARRIDX TMPLTNM Carrier index. Enter the template name.
from table
CARRMTC

ACTION N Action. Enter N.

LTCPSINV example

Thefollowing example showsthe P-sidelink assignmentsfor three IP-XPMs
(DTCs). DTC 10 is datafilled with eight P-side link assignments, to support
four Gateway cards. DTC 11 isdatafilled with six P-sidelink assignments, to
support three Gateway cards. The other P-side links are unassigned and so
must be datafilled with avalue of NILTY PE.

Note: In this example, DTC 20 does not require P-side link datafill in table
LTCPSINV, because it does not perform any voice over | P (for example, itis
dedicated to aQMSMIS-IPdatalink). No Gateway cardsareinstalled, sothe
P-side links remain NILTY PE.

Figure 114 MAP display example for table LTCPSINV

LTCNAVE

DTC 10

PSLI NKTAB
N (0 NILTYPE) (1 NILTYPE) (2 NILTYPE) (3 NILTYPE) (4 N LTYPE)

(5 NILTYPE) (6 DSL TGAY N) (7 DSL TGAY¥ N) (8 DSL TGAY N) (9 DSL TGAY N)

(10 DS1 TGAY N) (11 DS1 TGAY N) (12 DS1 TGAY N) (13 DSL TGAY N) (14 N LTYPE)
(15 NILTYPE) (16 NILTYPE) (17 NILTYPE) (18 NILTYPE) (19 NILTYPE) $

DTC 11 N (0 NILTYPE) (1 NILTYPE) (2 NILTYPE) (3 NILTYPE) (4 N LTYPE)
(5 NILTYPE) (6 DS1 TGAY N) (7 DSL TGW N)(8 DS1 TG N) (9 DS1 TGAY N)
(10 DS1 TGAY N) (11 DS1 TGW N) (12 NILTYPE) (13 NILTYPE) (14 N LTYPE)
(15 NILTYPE) (16 NILTYPE) (17 NILTYPE) (18 NILTYPE) (19 NILTYPE) $

DTC 20 N (0 NILTYPE) (1 NILTYPE) (2 NILTYPE) (3 NILTYPE) (4 NI LTYPE)
(5 NILTYPE) (6 NILTYPE) (7 NILTYPE)(8 NI LTYPE) (9 NI LTYPE)

(10 NILTYPE) (11 NILTYPE) (12 NILTYPE) (13 NILTYPE) (14 N LTYPE)

(15 NILTYPE) (16 NILTYPE) (17 NILTYPE) (18 NILTYPE) (19 NILTYPE) $
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XPMIPGWY

Table XPMIPGWY specifies gateway router information for the SXO5DA.
Thevaluein field GWINDEX isreferenced in table XPMIPMAP when the
CM configuration method isdatafilled. Datafill intable XPMIPGWY isnever
used when the DHCP configuration method is datafilled.

Note 1: Theterm gateway in the context of routers does not refer to the 7X07
Gateway card in the IP-XPM.

Note 2: The actual number of routersto provision depends on administrative
factors, network configuration, and capacity issues. For more information,
refer to Chapter 7: “TOPS-IP engineering guidelines.”

Note 3: An P addressin switch datafill consists of four octets separated by a
single spaces (no periods).

The following table shows the datafill specific to TOPS-IP for table
XPMIPGWY.

Table 15 Datafilling table XPMIPGWY

Field Subfield or Entry Explanation and action
refinement
GWINDEX 0 to 255 Gateway index. Enter an index humber to
identify the tuple.
DESTADDR IP address of 4 | Destination address. Enter the IP address of
octets from0to | a destination. Depending on the value in
255 field RTEMASK, this address indicates
either a specific host or a network.
Note: A special set of IP addresses
(127 x x x) is used for loop-back testing, and
is not recommended for TOPS-IP
applications.
RTEMASK Subnet mask of | Route mask. Enter the mask that is applied
4 octets from O | to the destination IP address in field
to 255 DESTADDR. The mask determines which
part of the destination IP address pertains
the subnetwork and which pertains to the
host.
Note: A DESTADDR of 0.0.0.0 with a
RTEMASK of 0.0.0.0 indicates a default
route.
GWIPADDR IP address of 4 | Gateway IP address. Enter the IP address of
octets from0to | the router used to route data to its
255 destination.
METRIC 0 Metric. Enter 0, because this field is not

currently used.
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XPMIPGWY example

The following example shows two tuples specifying default routers.

Figure 115 MAP display example for table XPMIPGWY

GW NDEX  DESTADDR RTEMASK GW PADDR METRI C
0 0000 0000 47 192 3 1 0
1 0000 0000 47 192 3 2 0

XPMIPGWY error messages
Thefollowing tablelists possible error messagesrelated to adding, changing,

or deleting tuples.
Table 16 Error messages for table XPMIPGWY

Error message

Explanation

XPM PVAP |'S USING THI S | NDEX.

ERROR: | NVALID | P ADDRESS FOR The user tries to add an invalid value for

DESTADDR. DESTADDR.

ERROR: | NVALI D MASK FOR RTEMASK. The user tries to add an invalid value for
RTEMASK.

ERROR: | NVALI D | P ADDRESS FOR The user tries to add an invalid value for

GW PADDR. GWIPADDR.

ERROR: | NSERVI CE XPM I N TABLE The user tries to change a gateway index while its

associated XPM (from table XPMIPMAP) is in
service.
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XPMIPMAP

Table XPMIPMAP specifies various I P information for the SXO05DA,
including the bootstrapping configuration method used when the XPM is

brought into service.

Note: The GWINDEX field may be changed while the associated XPM isin
service; however, the change causes the XPM to go in-service trouble (1STb)
when the standard CM/XPM audit checks the static data between the XPM
and CM. Static datadownload of the changesto thisfield does not occur until
the next RTS. After changing thisfield, users should perform acold SWACT
on the IP-XPM. Any in-service 7X07 Gateways on the XPM will go SY SB
and recover automatically after the cold SWACT compl etes. For more
information, refer to “ Updating static data’ on page 299.

The following table shows the datafill specific to TOPS-IP for table

XPMIPMAP.

Table 17 Datafilling table XPMIPMAP

Field Subfield or Entry Explanation and action
refinement
XPMNAME See subfields XPM name. This field consists of subfields
XPMTYPE and XPMNO.
XPMTYPE XPM type from | XPM type. Enter the XPM type (DTC).
table LTCINV
XPMNO XPM number XPM number. Enter the XPM number.
from table
LTCINV
AUTONEG AUTO Autonegotiation. Enter AUTO for the XPM to
automatically select the Ethernet speed
(10BT or 100BT) by negotiating with the
network.
SUBNMASK Subnetmask of | Subnet mask. Enter the subnet mask that is
4 octets from O | used for the local subnet network.
to 255
IPCONFIG CM or DHCP IP configuration. Enter the configuration
method used to provide the XPM with IP
bootstrapping information, as follows:
- Enter CM if the CM configures the XPM.
Also datafill the following refinements:
ACTADDR, INADDR, UNITO, UNIT1,
GWINDEX, DNSINFO.
- Enter DHCP if the DHCP server configures
the XPM. No further datafill is required.
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Table 17 Datafilling table XPMIPMAP

characters

Non-alpha-
numeric
symbols and
lowercase
letters can be
entered using
single quotes.

Field Subfield or Entry Explanation and action
refinement
ACTADDR IP address of 4 | Active unit IP address. Enter the IP address
octetsfromO0to | of the active unit of the XPM. The last octet
255 of the active address must be divisible by 4
(for example, 47.192.3.24).
INADDR IP address of 4 | Inactive unit IP address. Enter the IP
octets from 0 to | address of the inactive unit of the XPM. The
255 inactive address is always ACTADDR + 1
(for example, 47.192.3.25).
UNITO IP address of 4 | Unit O IP address. Enter the IP address of
octets from O to | unit O of the XPM. The unit 0 address is
255 always ACTADDR + 2. The XPM uses this
address internally for diagnostics.
UNIT1 IP address of 4 | Unit 1 IP address. Enter the IP address of
octetsfromO0to | unit 1 of the XPM. The unit 1 address is
255 always ACTADDR + 3. The XPM uses this
address internally for diagnostics.
GWINDEX Gateway index | Gateway index. Enter up to 10 indexes from
from table table XPMIPGWY.
XPMIPGWY
DNSINFO N Domain name server information. Enter N,
because this field is not currently used.
SNMP Y/N Simple Network Management Protocol. This
field indicates whether SNMP is enabled on
the IP-XPM.
If SNMP is Y, datafill the SNMP community
name in the additional field COMMNAME.
If SNMP is N, no additional fields can be
datafilled.
COMMNAME | One to sixteen | Community name. This field appears when

field SNMP is setto Y.

This field indicates the SNMP community
name for SNMP read and write operations
on the IP-XPM.
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XPMIPMAP example

The following example shows datafill for three XPMs. Both DTC 10 and
DTC 11 usethe CM method, so the switch will download the | P information
to these XPMs when they are brought into service. DTC 20 uses the DHCP
method, so |P information will be sent from the DHCP server in the IP

network.

Figure 116 MAP display example for table XPMIPMAP

XPMNAME AUTONEG  SUBNMASK | POCONFI G SNVP ACTADDR | NADDR
UNI TO UNI T1 GW NDEX DNSI NFO

DTC 10  AUTO 255 255 255 0 CM 47 192 3 24 47 192 3 25
47 192 3 26 47 192 3 27 (0) (1) $ N

DTC 11  AUTO 255 255 255 0 CM Y public 47 192 3 116 47 192 3 117
47 192 3 118 47 192 3 119 (0) (1) $ N

DTC 20  AUTO 255 255 240 0 DHCP

XPMIPMAP error messages
Thefollowing tablelists possible error messages related to adding, changing,

or deleting tuples.

Table 18 Error messages for table XPMIPMAP

Error message

Explanation

ERROR: XPM NOT DATAFI LLED I N TABLE
LTCl NV.

The user tries to add an XPM that is not datafilled
in table LTCINV.

ERROR: ONLY DTC OR PDTC TYPE XPM ARE
ALLOVED.

The user tries to add an XPM whose type is not
DTC or PDTC.

Note: For TOPS-IP applications, the XPM type
must be DTC.

ERROR: BOTH UNI TS ON THE XPM MUST BE
SX05 TYPE PROCESSORS.

The user tries to add an XPM whose PROCPEC
type is not SX05.

ERROR: AUTONEG CHANGE NOT ALLOWED
VWHI LE XPM | S | NSERVI CE.

The user tries to change the value for AUTONEG
while the associated XPM is in service.

ERROR: | PCONFI G CHANGE NOT ALLOWED
VWH LE XPM I'S | NSERVI CE.

The user tries to change the value for IPCONFIG
while the associated XPM is in service.

ERROR: SUBNET MASK CHANGE NOT
ALLOANED WHI LE XPM | S | NSERVI CE.

The user tries to change the value for
SUBNMASK while the associated XPM is in
service.

ERROR: | P ADDRESS CHANGE NOT ALLOWED
VWHI LE XPM | S | NSERVI CE.

The user tries to change an IP address while the
associated XPM is in service.

ERROR: AN | NVALI D SUBNET MASK WAS
ENTERED.

The user tries to add an invalid value for
SUBNMASK.

ERROR: AN | NVALI D XPM | P ADDRESS WAS
ENTERED.

The user tries to add an invalid value for IP
address.
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Table 18 Error messages for table XPMIPMAP

Error message

Explanation

ERROR: THE ACTI VE ADDRESS MJST BE
EVENLY DI VI SI BLE BY FOUR

The user tries to add a value for ACTADDR that
is not divisible by 4.

ERROR: | P ADDRESS FOR ACTADDR,
| NADDR, UNI TO, AND UNI T1 MUST BE
SEQUENTI AL.

The user tries to datafill IP addresses that are not
sequential.

ERROR ONE OR MORE OF THE I P
ADDRESSES ENTERED | S I N USE BY
ANOTHER XPM IN THI' S TABLE.

The user tries to add an IP address that is
associated with another XPM in table
XPMIPMAP.

ERROR: GATEWAY | NDEX <#> | S NOT
PRESENT | N TABLE XPM PGW.

The user tries to add a value for GWINDEX that
is not datafilled in table XPMIPGWY.

ERROR: | NVALI D DNSNAME ENTERED.

The user tries to add an invalid value for DNS
name.

ERROR AT LEAST 1 DNS SRVADDRS MUST
BE ENTERED.

The user tries to add a DNS name without an
associated server IP address.

ERROR: AN I NVALID I P ADDRESS FCR A
SRVADDRS WAS ENTERED.

The user tries to add an invalid server IP address.

WARNI NG ADDI NG OR CHANG NG DATAFI LL
FOR AN | NSERVI CE XPM MAY CAUSE A
STATI C DATA M SVATCH TO OCCUR

The user tries to add or change datafill for an
XPM that is in service.

ERROR: XPM I N USE BY TUPLE <#> IN
TABLE | PCOM D.

The user tries to delete an XPM that has an
associated COMID in table IPCOMID.

ERROR: DELETES NOT ALLOAED FOR AN
I NSERVI CE XPM

The user tries to delete an XPM that is in service.
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IPSVCS

Table IPSVCS defines local I P transport services. Each service name
represents a software port and transport protocol. The service nameis
referenced by table IPCOMID.

The switch can use port valuesin the range 2048 to 12287. Port numbers
outside this range are reserved for non-CM |P applications. Port numbersin
table IPSVCS must be unique, with the exception of port number 0. A port
number of 0 isused to request the XPM to randomly assign aport number to
the application. More than one application may datafill a0 in the PORT field.

Note 1. When an application uses a port of 0, the XPM randomly assigns a
port in the range 32768 to 65535.

Note 2: Port numbers 1 to 1024 are well-known industry-defined port
numbers that are reserved for applications such as FTP (File Transfer
Protocol), Telnet, and HTTP (Hypertext Transfer Protocol).

Thefollowing table showsthe datafill specific to TOPS-IPfor table IPSVCS.

Table 19 Datafilling table IPSVCS

Field Subfield or Entry Explanation and action
refinement
SERVICE Alphanumeric Service. Enter an IP transport service name.
up to 16
characters
PORT 0 and 2048 to Port. Enter the software port number. This
12287 number reserves the same port on all IP-
XPMs that are datafilled at the switch.
Note 1: Refer to Chapter 7: “TOPS-IP
engineering guidelines” for recommended
port ranges for TOPS-IP applications.
Note 2: QMS MIS-IP is the only TOPS-IP
application that should use port number 0.
PROTOCOL UDP, TCP, or Protocol. Enter the protocol used for

TCP_UDP transport.

IPSVCS example

The following example shows datafill for several IP transport services. The
services used for OC-1P and I P positions use the UDP protocol. QM SMIS
uses the TCP protocol. XIPVER can use either TCP or UDP for testing data
communication at the TOPS switch.
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Figure 117 MAP display example for table IPSVCS

SERVI CE PORT PROTOCCL
REMOTE1_| PSVC 8660 ubP
HOST1_| PSVC 8670 ubP
HOST2_| PSVC 8680 ubP

PGsSI PSVC 8700 ubP
QVBM S 0 TCP

Xl PVER 11777 TCP_UDP

IPSVCS error messages

Thefollowing tablelists possible error messages rel ated to adding, changing,

or deleting tuples.
Table 20 Error messages for table IPSVCS

Error message

Explanation

ERROR: THE VALI D PORT RANGE | S 0 AND
2048 TO 12287.

The user tries to add a value for PORT that is
outside the valid range.

ERROR: THE PORT SPECI FI ED | S ALREADY
I N USE.

The user tries to add a duplicate value for PORT.
Only a value of 0 may be duplicated.

ERROR: THE PORT SPECI FI ED | S ALREADY
DATAFI LLED

The user tries to change the value for PORT to a
value that is used by another service.

ERROR: CHANGES TO THI S SERVI CE ARE
NOT CURRENTLY ALLOWED BY THE
APPL| CATI ON <appl i cation name>.

The user tries to change a tuple, and the
application does not allow it.

Note: Each TOPS-IP application has its own
rules for changing or deleting service datafill. For
details, refer to information on the specific
application.
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IPCOMID

Table|PCOMID definescommunicationidentifiers (COMID). Each COMID
represents local connection information for TOPS-1P applications. This
information includes the port and protocol (specified by the IP transport
service name in table IPSVCS) and the name of the IP-XPM used for data
communication.

The following table shows the datafill specific to TOPS-IP for table
IPCOMID.

Table 21 Datafilling table IPCOMID

Field Subfield or Entry Explanation and action
refinement
COMID 0 to 1023 Communication identifier. Enter the COMID.
SERVICE Service name Service. Enter the name of the IP transport
from table service.
IPSVCS Note: A given service may be used by more
than one COMID number, but only if the
COMIDs are datafilled with different XPM
names.
XPMNAME XPM type and | XPM name. Enter the XPM type and number

number from from table XPMIPMAP.
table

XPMIPMAP

IPCOMID example

The following example shows datafill for nine IP COMIDs.
REMOTE_IPSVC, HOST_IPSVC, POSIPSVC, and XIPVER distribute data
communication over both DTC 10 and DTC 11. QMSMIS uses DTC 20.

Figure 118 MAP display example for table IPCOMID

SERVI CE XPNVNANE
REMOTEL | PSVC  DTC 10
REMOTEL | PSVC  DTC 11
HOST1_I PSVC DTC 10
HOST1_I PSVC DTC 11
HOST2_| PSVC DTC 10
HOST2_| PSVC DTC 11
POSI PSVC DTC 10
POSI PSVC DTC 11
QVBM S DTC 20
XI PVER DTC 10
X PVER DTC 11
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IPCOMID error messages
Thefollowing tablelists possible error messagesrel ated to adding, changing,

or deleting tuples.
Table 22 Error messages for table IPCOMID

Error message

Explanation

ERROR: XPM I'S NOT DATAFI LLED I N
TABLE XPM PNAP.

The user tries to add a COMID for an XPM that is
not datafilled in table XPMIPMAP.

ERROR: SERVI CE AND XPM ALREADY
DATAFI LLED FOR COM D <#>.

The user tries to add values for SERVICE and
XPMNAME that are used by another COMID.

ERROR: CHANGES TO THI S COM D ARE NOT
CURRENTLY ALLOWED BY THE APPLI CATI ON
<appl i cati on nane>.

The user tries to change a COMID for the
specified application. See Note.

ERROR: COM D DELETION IS NOT
CURRENTLY ALLOWED SINCE I T 1S I N USE
BY AN APPLI CATI ON <application
nane>,

The user tries to delete a COMID used by the
specified application. See Note.

refer to information on the specific application.

Note: Each TOPS-IP application has its own rules for changing or deleting a COMID. For details,
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CLLI
Table CLLI specifies the trunk group names and the maximum number of
membersin each trunk group. The valuein field CLLI isreferenced by the
trunk group tables that specify voice links for TOPS-IP applications.
The following table shows the datafill specific to TOPS-IP for table CLLI.
Table 23 Datafilling table CLLI

Field Subfield or Entry Explanation and action
refinement
CLLI Alphanumeric Common language location identifier. Enter
up to 16 the CLLI name for the dynamic voice trunk
characters groups used for the IP application.
ADNUM 0to 8191 Administrative number. Enter a unique
administrative number associated with this
CLLI.
TRKGRSIZ 0 to 2047 Trunk group size. Enter the maximum

number of members of the trunk group.

Note: Entering a value higher than 2016 for
trunk groups used for TOPS-IP applications
wastes resources.

ADMININF Alphanumeric Administrative information. Enter your
up to 32 administrative information.
characters

CLLI example

The following example shows datafill for a switch that uses two trunk groups
(OCIPTOREMOTE and OCIPTOHOST) for OC-IP and one trunk group
(POSIPVL) for hosted IP positions. In the example, CLLI OCIPTOHOST is
used in an OC remote for connecting to the host’s 7X07 Gateway when the
host selectsa TDM position for the call, and for connecting directly with the
position when the host selects an IP position.

Figure 119 MAP display example for table CLLI

CLLI ADNUM TRKGRSI Z ADM NI NF

OCl PTOREMOTE 356 2016 OCl P_TOREMOTE_VO CE_LI NK
OCl PTCHOST 367 2016 OClI P_TOHOST_VA CE_LI NK
POSI PVL 484 2016 | P_POSI TI ON_VO CE_LI NK
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TRKGRP

Table TRKGRP specifies the trunk group type, direction, and other
information for each trunk group. TOPS-IPtrunksusethe I T (intertoll) trunk
group type. Table TRKOPTS, where trunk groups are defined as I P, enforces
this restriction.

Note: Trandations and screening information in TRKGRP is not used for
TOPS-1P dynamic voice trunks and should be datafilled with default values.
No options should be datéfilled in the OPTIONS subfield.

The following table shows the datafill specific to TOPS-IP for table
TRKGRP. For adescription of the other fields, refer to Customer Data
Schema Reference Manual.

Table 24 Datafilling table TRKGRP

Field Subfield or Entry Explanation and action
refinement

GRPKEY CLLI name Group key. Enter the CLLI for the trunk
from table CLLI | group.

GRPINFO See subfields Group information. This field consists of
subfield GRPTYP and refinements specific
to the group type.

GRPTYP IT Group type. Enter IT for intertoll and also
datafill the DIRDATA refinement.

DIRDATA 2W, OG Direction. Enter the direction of the traffic
flow, as follows:

- Enter 2W for two-way (used for incoming).
- Enter OG for outgoing.

SELSEQ MIDL Selection sequence. Enter MIDL.

TRKGRP example

Thefollowing example shows trunk information for the trunk groups defined
intable CLLI.

Figure 120 MAP display example for table TRKGRP

GRPKEY GRPI NFO

OCI PTOREMOTE | T O NPDGP NCRT 2W QA M DL 000 NPRT NSCR 619 619 000 NN $
OCl PTOHOST T O NPDGP NCRT OG QA M DL 000 NPRT NSCR 619 619 000 NN $
PCSI PVL T O NPDGP NCRT OG QA M DL 000 NPRT NSCR 619 619 000 NN &
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TRKGRP error messages
Thefollowing tablelists possible error messagesrel ated to adding, changing,

or deleting tuples.
Table 25 Error messages for table TRKGRP

Error message

Explanation

Tabl e TRKOPTS DYNAM C OC option is
assigned. The trunk group direction
must be OG or 2W

The user tries to change the direction of a trunk
group that is defined as DYNAMIC OC in table
TRKOPTS. Only 2W or OG are valid directions.

Tabl e TRKOPTS DYNAM C PCS option is
assigned. The trunk group direction
must be OG

The user tries to change the direction of a trunk
group that is defined as DYNAMIC POS in table
TRKOPTS. Only OG is a valid direction.

Tabl e TRKOPTS DYNAM C OC or POS
option is assigned. No options are
allowed in table TRKGRP.

The user tries to add options to a trunk group that
is defined as DYNAMIC OC or POS in table
TRKOPTS. No options are allowed.

Tabl e TRKOPTS DYNAM C OC or POS
option is assigned. The trunk group
sel ection sequence nust be MDL or
LI DL.

The user tries to change the selection sequence
for a trunk group that is defined as DYNAMIC OC
or POS in table TRKOPTS. Only MIDL and LIDL
are valid. MIDL is recommended.
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TRKSGRP
Table TRKSGRP defines additional trunk group information such as
signaling. TOPS-IP applications use dynamic trunking (ISUP trunks).
Note: No options should be datafilled in the OPTIONS subfield.

The following table shows the datafill specific to TOPS-IP for table
TRKSGRP. For a description of the other fields, refer to Customer Data
Schema Reference Manual.

Table 26 Datafilling table TRKSGRP

Field Subfield or Entry Explanation and action
refinement
SGRPKEY See subfields Subgroup key. This field consists of
subfields CLLI and SGRP.
CLLI CLLI name Subgroup key. Enter the CLLI for the trunk
from table group.
TRKGRP
SGRP 0 Subgroup number. Enter O.
CARDCODE DS1SIG Card code. Enter DS1SIG.
SGRPVAR See subfield Subgroup variable data. This field consists
of subfield SIGDATA.
SIGDATA C7UP Signaling data selector. Enter C7UP.
SGRPVAR See subfields Subgroup variable data. This field consists
of subfield DIR and refinements specific to
the signaling selector (C7UP) and direction.
DIR 2W, OG Direction. Enter the same direction for the
subgroup as in table TRKGRP. Also datafill
the PROTOCOL and COTREQ refinements.
Note: Other refinement values are not used
for TOPS-IP, but still require default datafill.
PROTOCOL Q764 Protocol. Enter Q764.
COTREQ 0 Continuity test required. Enter 0.

Figure 121 MAP display example for table TRKSGRP

TRKSGRP example

The following example shows signaling information for the trunk groups
datafilled in table TRKGRP.

OCl PTOREMOTE 0O

OCI PTOHOST 0
PCSI PVL O

CARDCODE SGRPVAR  SCGRPVAR

DS1SI G C7TUP 2W N N UNEQ NONE Q764 THRL O NNL $ NIL G C
DS1SI G C7TUP OG N N UNEQ NONE Q764 THRL O NIL $ NIL
DS1SI G C7UP OG N N UNEQ NONE Q764 THRL O NIL $ NI L
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TRKSGRP error messages
Thefollowing tablelists possible error messagesrel ated to adding, changing,

or deleting tuples.
Table 27 Error messages for table TRKSGRP

Error message

Explanation

Tabl e TRKOPTS DYNAM C OC [or PQCS]
option is assigned. The SGRPVAR nust
be C7UP.

The user tries to change the signaling data
selector for a trunk subgroup that is defined as
DYNAMIC OC or POS in table TRKOPTS. Only
C7UP is allowed.

Tabl e TRKOPTS DYNAM C OC [or PQOS]
option is assigned. The PROTOCOL
must be Qr64.

The user tries to change the protocol for a trunk
subgroup that is defined as DYNAMIC OC or
POS in table TRKOPTS. Only Q764 is allowed.

Tabl e TRKOPTS DYNAM C OC [or POS]
option is assigned. Tuples for this
CLLI must be deleted from Tabl e
TRKOPTS.

The user tries to delete a tuple for a trunk
subgroup that is defined as DYNAMIC OC or
POS in table TRKOPTS.

Tabl e TRKOPTS DYNAM C OC [or PQCS]
option is assigned. Continuity
checking i s not supported; COTREQ
nmust be 0.

The user tries to change the continuity test
requirement value for a trunk subgroup that is
defined as DYNAMIC OC or POS in table
TRKOPTS. Only 0 is allowed.

Tabl e TRKOPTS DYNAM C OC option is
assigned. The trunk group direction
must be OG or 2W

The user tries to change the direction of a trunk
subgroup that is defined as DYNAMIC OC in
table TRKOPTS. Only 2W and OG are allowed.

Tabl e TRKOPTS DYNAM C PCS option is
assigned. The trunk group direction
nust be OG

The user tries to change the direction of a trunk
subgroup that is defined as DYNAMIC POS in
table TRKOPTS. Only OG is allowed.

Tabl e TRKOPTS DYNAM C OC [or PQCS]
option is assigned. No options are
allowed in table TRKSGRP.

The user tries to add options to a trunk subgroup
that is defined as DYNAMIC OC or POS in table
TRKOPTS. No options are allowed.
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TRKOPTS

Table TRKOPTS specifies additional trunk group options, including the
dynamic option required by TOPS-IP voice trunks. Datafill in TRKOPTS is
used to define entire trunk groups as I P trunks.

The following table shows the datafill specific to TOPS-IP for table

Table 28 Datafilling table TRKOPTS

TRKOPTS.

Field Subfield or Entry Explanation and action
refinement
OPTKEY See subfields Option key. This field consists of subfields
CLLI and OPTION.
CLLI CLLI name CLLI. Enter the CLLI for the trunk group.
from table
TRKSGRP
OPTION DYNAMIC Option. Enter DYNAMIC.
OPTINFO See subfields Option information. Enter the DYNAMIC
option and datafill its refinements.
SIGNALING ISUP Signaling. Enter ISUP.
SIGNALING_ P Signaling network. Enter IP.
NETWORK
BEARER _ IP Bearer network. Enter IP
NETWORK
APPLICATION OC, POS Application. Enter the TOPS-IP application

for the trunk group, as follows:

- OC is used for all OC-IP remote calls,
regardless of the type of position selected
by the host. OC is also used in OC hosts for
IP voice connections to remotes (used only
when the host selects a TDM position).

- POS is used in a standalone or OC host
switch, for trunks that connect to IP
positions on standalone or TDM OC calls.

Note: TDM OC links must be replaced by
OC-IP links.

TRKOPTS example
The following example shows the trunk options for the dynamic trunk

groups.
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Figure 122 MAP display example for table TRKOPTS

OPTI NFO

OCl PTOREMOTE DYNAM C
OCI PTOHOST DYNAM C
POSI PVL DYNAM C

DYNAM C ISUP IP I P COC
DYNAM C ISUP IP I P COC
DYNAM C I SUP I P | P POS

TRKOPTS error messages
Thefollowing tablelists possible error messages rel ated to adding, changing,

or deleting tuples.
Table 29 Error messages for table TRKOPTS

Error message

Explanation

ERROR: Changes not al |l owed for
tuples with the DYNAM C opti on.

The user tries to change a tuple for a DYNAMIC
trunking application.

For the TOPS-1P OC [or PQS] dynamc
trunki ng application: Tuples for
this CLLI rmust be del eted fromTabl e
I PI NV.

The user tries to delete or add a tuple for a
DYNAMIC trunking application that has datafill in
table IPINV.

For the TOPS-1P OC dynani ¢ trunking
application: Tuples for this CLLI
nmust be del eted from Tabl e OCGRP.

The user tries to delete or add a tuple for the
DYNAMIC OC trunking application that has
datafill in table OCGRP.

For the TOPS-1P PGS dynani ¢ trunki ng
application: Tuples for this CLLI
nmust be del eted from Tabl e TOPSPGCS.

The user tries to delete or add a tuple for the
DYNAMIC POS trunking application that has
datafill in table TOPSPOS.

TOPS dynani c trunks are not
supported in this |oad.

The user tries to add a tuple for a DYNAMIC trunk
group when the software load does not contain
CCM (DMS100 common software).

For the TOPS-1P OC [or POS] dynamc
trunki ng application: The trunk
group type must be IT.

The user tries to add a DYNAMIC tuple whose
group type is not IT in table TRKGRP.

For the TOPS-IP OC [or POS] dynam c
trunking application: Only trunk
subgroup 0 is all owed.

The user tries to add a DYNAMIC tuple whose
subgroup is 1 in table TRKSGRP.

For the TOPS-1P OC [or PQS] dynamc
trunki ng application: Trunk
subgroup 0 nust be datafilled for
this CLLI in Table TRKSGRP.

The user tries to add a DYNAMIC tuple whose
subgroup is not datafilled in table TRKSGRP.

For the TOPS-1P OC dynani ¢ trunking
application: The trunk group
direction nust be OG or 2W

The user tries to add a DYNAMIC OC tuple
whose direction is not OG or 2W.

For the TOPS-1P PGS dynani ¢ trunki ng
application: The trunk group
direction nust be OG

The user tries to add a DYNAMIC POS tuple
whose direction is not OG.
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Table 29 Error messages for table TRKOPTS

Error message

Explanation

For the TOPS-1P OC [or POS] dynam c
trunki ng application: The SGRPVAR
must be C7UP.

The user tries to add a DYNAMIC tuple whose
subgroup variable is not C7UP in table
TRKSGRP.

For the TOPS-1P OC [or PQOS] dynamc
trunki ng application: The PROTOCCL
nmust be Qr764.

The user tries to add a DYNAMIC tuple whose
protocol is not Q764 in table TRKSGRP.

For the TOPS-1P OC [or PQOS] dynamc
trunking application: Continuity
checking is not supported; COTREQ
nmust be 0.

The user tries to add a DYNAMIC tuple whose
continuity test requirement is not 0 in table
TRKSGRP.

For the TOPS-1P OC [or PQOS] dynam c
trunki ng application: Tuples for
this CLLI nmust be del eted fromTabl e
TRKMVEM

The user tries to add a DYNAMIC tuple whose
CLLI is present in table TRKMEM.

For the TOPS-1P OC [or PQOS] dynamc
trunki ng application: Tuples for
this CLLI rmust be del eted fromTabl e
| SUPDEST.

The user tries to add a DYNAMIC tuple whose
CLLI is present in table ISUPDEST.

For the TOPS-1P OC [or PQOS] dynamc
trunki ng application: SIGNALING
attribute nust be I SUP.

The user tries to add a DYNAMIC tuple whose
signaling attribute is not ISUP.

For the TOPS-1P OC [or POS] dynam c
trunki ng application:

SI GNALI NG_NETWORK attri bute must be
| P.

The user tries to add a DYNAMIC tuple whose
signaling network is not IP.

For the TOPS-1P OC [or PQOS] dynamc
trunki ng application:

BEARER NETWORK attri bute nust be I P.

The user tries to add a a DYNAMIC tuple whose
bearer network is not IP.

For the TOPS-1P OC [or PQOS] dynamc
trunki ng application: No options are
all owed in Tabl e TRKGRP.

The user tries to add a a DYNAMIC tuple that has
options assigned in table TRKGRP.

For the TOPS-1P OC [or PQOS] dynam c
trunki ng application: No options are
all owed in Tabl e TRKSCRP.

The user tries to add a a DYNAMIC tuple that has
options assigned in table TRKSGRP.

For the TOPS-1P OC [or PQOS] dynamc
trunki ng application: The trunk
group sel ection sequence must be
M DL or LIDL.

The user tries to add a DYNAMIC tuple whose
selection sequence is not MIDL or LIDL in table
TRKGRP. (MIDL is recommended.)
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SITE

Table SITE identifies a site name associated with the 7X07 Gateway cards
datafilled at the switch. The valuein field NAME is referenced by table
IPINV aswell as by application-specific tables.

Note: The Gateway card does not refer in any way to a gateway router. A
gateway router is a component of the managed |IP network and is used to
forward | P packets to other networks.

The following table shows the datafill specific to TOPS-IP for table SITE.

Table 30 Datafilling table SITE

Field Subfield or Entry Explanation and action

refinement

NAME 4 alphanumeric | Site name. Enter the site name associated

characters with the Gateway cards. The first character
must be alphabetical.

LTDSN 0 Line equipment number site number. Enter
0.

MODCOUNT 0 Module count. Enter 0. The system updates
the value to reflect the number of Gateway
cards on the site.

OPVRCLLI VER90 Operator verification CLLI. Enter VER9O.

ALMDATA $ Alarm data. Enter $.

SITE example
Thefollowing example shows datéfill for site name TGWY. Additional fields
in SITE are unused and should be set to default values.

Note: After table IPINV is datafilled, the system automatically updates the
MODCOUNT field to reflect the number of Gateway cards on the site.

Figure 123 MAP display example for table SITE

NAME  LTDSN MODCOUNT OPVRCLLI ALMDATA
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IPINV

Table IPINV defines the individual 7X07AA Gateway cards at the switch.
Datafill values include the Gateway site name, frame, and unit number; the
associated IP-XPM; primary | P address; the type of Gateway (such as
TOPS); and Gateway-specific refinements, such asthe associated trunk group
and the starting trunk member number.

Note 1. When a TOPS entry is added to table IPINV, trunk members are
automatically datafilled in table TRKMEM (page 253). Removing TOPS
entries from table IPINV automatically removes the associated TRKMEM
members. Table TRKMEM does not allow members associated with a
Gateway card to be manually added or removed.

Note 2: Each DTC port supports 24 channels, whereas the 7X07 Gateway
supports 48. When a Gateway card is datafilled in table IPINV, 24 channels
are allocated against the port number in the tuple, and another 24 channelsare
allocated against the next port number (PORT + 1). To prevent inadvertent
overlap, only even port numbers may be datafilled in the PORT field for
TOPS Gateways. Refer to Table 32 on page 249 for information on how to
map the P-side links that are datafilled in table LTCPSINV to port numbers
for IPINV.

Note 3: Trunk groups typically have a maximum of 2048 members. Since
IPINV allocates 48 members at atime, this maximum is limited to 2016 for
dynamic trunk groups used for TOPS-IP. 2016 is the highest multiple of 48
that isless than 2048.

The following table shows the datafill specific to TOPS-IP for table IPINV.

Table 31 Datafilling table IPINV

Field Subfield or Entry Explanation and action
refinement
IPNO See subfields IP number. This field consists of subfields
SITE, FRAME, and UNIT.
SITE SITE name Site. Enter the site name (from table SITE)
from table SITE | associated with the TOPS-IP 7X07AA
Gateway cards.

FRAME 0to 511 Frame. Enter the frame number.

UNIT Oto9 Unit. Enter the unit number. This identifies
the specific 7X07 Gateway, and does not
refer to the unit of the IP-XPM.

PMTYPE XPM type from | Peripheral module type. Enter the XPM type
table LTCINV (DTC).

PMNO XPM number PM number. Enter the XPM number.
from table
LTCINV
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Table 31 Datafilling table IPINV

Field Subfield or Entry Explanation and action

refinement

IPPEC 7X07AA IP PEC. Enter 7X07AA for the Gateway
card.

LOAD Alphanumeric Load. Enter $, because this field is not

up to 19 currently used.

characters

PORT Oto 18 Port. Enter an even number that
corresponds to the DS1 P-side link pair
assigned to the 7X07 Gateway card in table
LTCPSINV (page 226). Refer to Table 32 on
page 249.

IPZONE See subfields IP zone. This field consists of subfields
PRIMARY and SECONDARY.

PRIMARY IP address of 4 | Enter a primary IP address for the Gateway
octetsfromOto | card.

255 Note: This field must contain the same IP
address that is assigned to the Gateway by
the DHCP server. Any mismatch between
DHCP datafill and CM datafill for a Gateway
will prevent the Gateway from coming into
service.

SECONDARY | IP address of 4 | Secondary IP address. The secondary IP
octetsfrom Oto | address is unused and should be datafilled

255 with 00 0 0.

GWTYPE See subfields Gateway type. This field consists of subfield
GWTYPE and refinements specific to the
type.

GW_TYPE TOPS Gateway type. Enter TOPS and datafill the
TRKCLLI and MEMSTART refinements.
TRKCLLI CLLI name Trunk CLLI. Enter the CLLI name for the
from table trunk group. The CLLI must be defined as
TRKOPTS DYNAMIC in table TRKOPTS.
MEMSTART 0 or multiple of | Trunk member. Enter the start of a 48-
48 less than member block, beginning with 0 or a multiple
2047 of 48.
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LTCPSINV-to-IPINV port mapping

Refer to Table 32 for the correct port mapping.

Note: Until the correct port datafill ispresent, the switchwill generate PM 777

log reports.
Table 32 LTCPSINV-to-IPINV port mapping
LTCPSINV subfield PSLINK IPINV field PORT
0,1 0
2,3 2
4,5 4
6,7 6
8,9 8
10,11 10
12,13 12
14, 15 14
16, 17 16
18, 19 18
IPINV example

The following exampl e shows datafill for seven Gateway cards, al using the
TGWY site from table SITE. Two trunk groups are datafilled for OC-IP:
OCIPTOREMOTE with 96 members, and OCIPTOHOST with 144
members. One trunk group is datafilled for 1P positions: POSIPVL with 96

members.

Note: Users can number the Gateways in the IPNO field with the following
method (as shown in the figure): FRAME represents the DTC number and
UNIT represents the port number (in the PORT field) divided by two. So for
example, TGWY 10 3isdatafilled on DTC 10, PORT 6 (and so on).

Figure 124 MAP display example for table IPINV

| PNO PMIYPE PMNO | PPEC LOAD PORT | PZONE GWI'YPE

TGAY 10 3 DTC 10  7X07AA $ 6 47 192 3 100 0 0 0 0 TOPS OCl PTOREMOTE 0
TGAY 10 4 DIC 10 7X07AA $ 8 47 192 3 101 0 0 0 0 TOPS OClI PTOHOST 0
TGAY 10 5 DTC 10  7X07AA $ 10 47 192 3 102 0 0 0 0 TOPS OCl PTOHOST 48
TGAY 10 6 DTC 10  7X07AA $ 12 47 192 3 103 0 0 0 0 TOPS POSI PVL 1920
TGAY 11 3 DIC 11 7X07AA $ 6 47 192 3 110 0 0 0 0 TOPS OCl PTOHOST 96
TGAY 11 4 DTC 11 7X07AA $ 8 47 192 3 111 0 0 0 0 TOPS OCl PTOREMOTE 48
TGAY 11 5 DTC 11 7X07AA $ 10 47 192 3 112 0 0 0 0 TOPS POSI PVL 1968
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IPINV error and information messages
The following table lists possible error and information messages related to

adding, changing, or deleting tuples.

Table 33 Error and information messages for table IPINV

Error message

Explanation

ERROR: Port must be an even nunber. | The user tries to add a Gateway card whose
PORT is not an even number.

ERROR: | PGW nmust be offl to delete The user tries to delete a Gateway card that is not

tupl e. in the OFFL state.

ERROR: Associ ated trunk nenbers not The user tries to delete a Gateway card that has

| NB. been off-lined but whose 48 trunk members have

not yet transitioned to the installation busy (INB)
state. Wait a moment and retry the delete
command.

ERROR: Cside |inks mnust
Ofl to delete tuple.

be MBsy or

The user tries to delete a Gateway card while its
C-side links are still in service. Manually busy the
C-side links to the Gateway card before retrying
the deletion.

Note: To determine the C-side links in question,
check the PORT field for the Gateway in table
IPINV. The links are represented by ports n and
n+1. Next, busy the links by posting the DTC at
the PM level and issuing the BSY command for
each link.

ERROR: CLLI not assigned DYNAM C
option in Tabl e TRKOPTS.

The user tries to add a tuple whose CLLI is not
DYNAMIC in table TRKOPTS.

ERROR: CLLI not datafilled in Table

TRKGRP.

The user tries to add a tuple whose CLLI is not
datafilled in table TRKGRP.

ERROR. PMTYPE, PMNO, and PORT
conbi nati on al ready datafilled.

The user tries to add a tuple whose PM type,
number, and port are already present.

ERROR: Host PMnust be a DTC for the
TOPS vari ant.

The user tries to add a tuple whose PM type is
not DTC.

ERROR: PORT nmust be inrange 0 to 18.

The user tries to add a tuple whose port is
outside of the 0 to 18 range.

ERROR: TRKCLLI and MEMSTART
conbi nati on al ready datafilled.

The user tries to add a tuple whose TRKCLLI and
MEMSTART combination are already present.

ERROR: MEMSTART nust not be greater
t han 1968.

The user tries to add a tuple whose MEMSTART
value is greater than 1968. The maximum
member number is 2015, so the maximum
starting number is 1968.

ERROR: MEMSTART not O or a nultiple
of 48.

The user tries to add a tuple whose MEMSTART
value is not O or a multiple of 48.
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Table 33 Error and information messages for table IPINV

Error message

Explanation

I NFO. The next | ower avail able
MEMSTART for this TRKCLLI is <nump.

The next lower available MEMSTART value for
this TRKCLLI is specified.

I NFO. No | ower MEMSTART i s avai |l abl e
for this TRKCLLI.

No lower MEMSTART value is available for this
TRKCLLI.

I NFO The next
MEMSTART f or

hi gher avail abl e
this TRKCLLI is <nunp.

The next higher available MEMSTART value for
this TRKCLLI is specified.

I NFO. No hi gher MEMSTART is
avail able for this TRKCLLI.

No higher MEMSTART value is available for this
TRKCLLI.

ERROR: For TOPS gateway type,
field LOAD may be changed.

only

The user tries to change a TOPS tuple.

ERROR: CLLI assigned DYNAM C opti on
in Tabl e TRKOPTS.

The user tries to add a non-TOPS Gateway type
using a DYNAMIC CLLI in table TRKOPTS.

Cannot add any nore trunk groups to
internal table. Reuse an existing
CLLI nane in Table IPINV.

ERROR: (Operation disall owed by TOPS
checks.

The user tries to exceed the number trunk groups
that can be associated with the application. The
current maximum is 409.

Coul d not allocate store.

ERROR: (Operation di sall owed by TOPS
checks.

The store could not be allocated for the table
control request. Follow standard procedures for
increasing the amount of store available to table
control.

Unable to allocate | PINV store.

ERROR: Operation disall owed by TOPS
checks.

The store could not be allocated for the table
control request. Follow standard procedures for
increasing the amount of store available to table
control.

INFO This IPGWwi Il be used for
TOPS OC-|I P renpte processing.

The user adds a tuple that will be used for OC-IP
remote processing.

INFG This IPGNw || be used for
TOPS OC- I P host processing

The user adds a tuple that will be used for OC-IP
host processing.

WARNING I n an OC host, field
| PZONE: PRI MARY nust contain avalid
| P addr ess.

The user tries to add a tuple whose PRIMARY IP
address value is not valid.
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Table 33 Error and information messages for table IPINV

Error message

Explanation

I nternal mapping errors. Please run
the 1 PL code of nodul e YOCI PG,
then performa nil change on all
TOPS tuples in Table IPINV. Wile
perform ng nil changes, all calls
for which this switch is a NO\
BYPASS OC-1 P HOST will FAIL. Oher
call types will be unaffected.
Contact Nortel Networks for

assi st ance.

ERROR: (Operation disall owed by TOPS
checks.

If the internal IPGW mapping has become
corrupted (as evidenced by the appearance of a
mapping error message), the operating company
can rebuild the mapping by positioning on each
TOPS IPGW tuple in table IPINV and performing
a nil change. SWERs (software errors) are
generated from module YOCIPGWT when
rebuilding the mapping. Successful rebuilding
results in SWERs with reasons in the range #20-
#2F, while unsuccessful SWERSs have reasons in
the range #10-#1F. Contact Nortel Networks for
assistance when performing this operation.

Probl em clearing internal trunk

group to | PGW mappi ng.

Contact Nortel Networks technical support.

Trunk group to | PGV mappi ng error.

Contact Nortel Networks technical support.
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TRKMEM

Table TRKMEM defines the individual trunk members associated with a
trunk group. In the case of trunks defined as DY NAMIC in table TRKOPTS
and used for TOPS-IP applications, manual datafill in TRKMEM is not
allowed because tuples are automatically datafilled by table IPINV

(page 247) when a Gateway card is datafilled. Table IPINV datafills the
membersin blocks of 48.

The following table shows the datafill specific to TOPS-IP for table

TRKMEM.

Table 34 Datafilling table TRKMEM

Field Subfield or Entry Explanation and action

refinement

CLLI CLLI name from CLLI. Automatically datafilled for dynamic

table TRKOPTS trunks.

EXTRKNM 0to 2015 Trunk member. Automatically datafilled for
dynamic trunks.

SGRP 0 Subgroup. Automatically datafilled for
dynamic trunks.

MEMVAR See subfields Member variables. This field consists of
subfield PMTYPE and refinements specific
to the PM type.

PMTYPE DTC PM type. Automatically datafilled for
dynamic trunks.

DTCNO 0to 511 DTC number. Automatically datafilled for
dynamic trunks.

DTCCKTNO 0to 19 DTC circuit number. Automatically datafilled
for dynamic trunks.

DTCCKTTS 1to 24 DTC circuit time slot. Automatically

datafilled for dynamic trunks.

TRKMEM example

Thefollowing example shows some of the 192 trunk members that would be
automatically datafilled by table IPINV for DTC 10, for the example IPINV
datafill on page 249.
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Figure 125 MAP display example for table TRKMEM

CLLI EXTRKNM SGRP MEMVAR

CCl PTOREMOTE O 0 DTC 10 6 1
CCl PTOREMOTE 1 0 DTC 10 6 2
CCl PTOREMOTE 23 0 DTC 10 6 24
CCl PTOREMOTE 24 0 DTC 10 7 1
CCl PTOREMOTE 47 0 DTC 10 7 24
CCl PTOHOST 0 0 DTC 10 8 1
CCl PTOHOST 47 0 DTC 10 9 24
CCl PTOHOST 48 0 DTC 10 10 1
CCl PTOHOST 95 0 DTC 10 11 24
PCGSI PVL 1920 0 DTC 10 12 1
PCGSI PVL 1921 0 DTC 10 12 2
PCGSI PVL 1967 0 DTC 10 13 24

TRKMEM error messages

Thefollowing tablelists possible error messagesrelated to adding, changing,
or deleting tuples.

Table 35 Error messages for table TRKMEM

Error message Explanation
Tabl e TRKOPTS DYNAM C OC [or POS] The user tries to change or delete a member of a
option is assigned. Manual trunk group that is defined as DYNAMIC OC or

operations are not allowed in Tabl e | DYNAMIC POS in table TRKOPTS.
TRKMEM TRKVEM data conflicts with
data in table TRKOPTS.
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TOPSTOPT
Table TOPSTOPT specifies optionsfor TOPS trunk groups. Although TOPS-
| P dynamic trunk groups are datafilled and maintained in blocks of 48 trunks,
users can reduce the number of dynamic trunks that are available for call
processing. The MAXCONNS field in table TOPSTOPT specifies the
maximum number of trunks per trunk group that may be used by call
processing. This value applies only to dynamic trunk groups.

If the MAXCONNS function is not desired for a TOPS-IP dynamic trunk
group, either the trunk group should be deleted from table TOPSTOPT or its
MAXCONNS value should be set to 2016. Thiswill avoid unnecessary CPU
real-time consumption on each TOPS-IP call.

Note: For more information, refer to “Limiting the use of dynamic voice
links’ on page 200.

The following table shows the datafill specific to TOPS-IP for table
TOPSTOPT. For adescription of the other fields, refer to Customer Data
Schema Reference Manual.

Table 36 Datafilling table TOPSTOPT

Field Subfield or Entry Explanation and action
refinement
GRPKEY CLLI name Group key. Enter the CLLI name for the trunk
from table group.
TRKOPTS
MAXCONNS 0 to 32767 Maximum connections. Enter the maximum

number of voice connections supported by
this dynamic trunk group.

Note 1: A value of 0 specifies no
connections allowed for that trunk group, if it.
is defined as DYNAMIC in table TRKOPTS.

Note 2: For TOPS-IP dynamic trunks, the
effective maximum for this field is 2016
members. Datafilling MAXCONNS with a
value greater than 2016 has no effect.
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TOPSTOPT example
The following example shows datafill for the three trunk groups.

Figure 126 MAP display example for table TOPSTOPT

GRPKEY ORGAREA DI SPCLG ADASERV ADASANS AN TOCLI  OLNSQRY DCI Bl DX
LNPCLGAM XLASCHEM SPI DPRC TRKSPI D BILLSCRN AN FSPL MAXCONNS DI SPSPI D
OCI PTOREMOTE N N NONE NA N NONE
N N N N N N 48
OCl PTOHCST N N NONE NA N NONE
N N N N N N 96
PCSI PVL N N NONE NA N NONE
N N N N N N 48

TOPSTOPT error messages

The following table lists possible warning and error messages related to

adding, changing, or deleting tuples.
Table 37 Warning and Error messages for table TOPSTOPT

Warning or Error message

Explanation

Trunk group not marked as a dynam c
trunking application in Table
TRKOPTS. MAXCONNS must be 0.

The user tries to increase the MAXCONNS value
for a trunk group that is not defined as DYNAMIC.
These trunk groups do not use the MAXCONNS
field, and table control requires that it be
datafilled as 0.

Warni ng: MAXCONNS is set to 0. No
connections will be allowed on this
trunk group.

The user changes the MAXCONNS value to O for
a DYNAMIC trunk group. A value of 0 does not
allow the trunk group to make connections.

War ni ng: MAXCONNS i s set hi gher than
t he maxi mum per trunk group. A
maxi mum of 2016 connections will be
used by call processing.

The user increases the MAXCONNS value to
greater than 2016 connections, which is the
effective maximum for dynamic trunk groups.

Warni ng: TOPS Vol P usage linmts are
not supported inthis |oad. MAXCONNS
will be set to the maxi numper trunk
group, which is 2016.

The user changes the MAXCONNS value when
voice over IP usage limits are not supported in
the switch software. (MAXCONNS functionality
requires the CCM DRU.). The value is set to
2016, and voice over IP usage limits will not be
used.
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OFCENG

Table OFCENG contains office-wide parameters. The following table shows
the datafill relevant to TOPS-IP for table OFCENG.

Table 38 Datafilling table OFCENG

Parameter name Range of
values

Default
value

Explanation

IPGW_PCM_SELECTION AUTO,
MANUAL

AUTO

This parameter specifies the speech
companding law and bit inversion
pattern on the 7X07 Gateway cards’
C-side links. In all standard office
configurations, the value of this
parameter should be set to AUTO
(default).

Note: Any change in the value of this
parameter requires the Gateway card
to be reloaded.

IPGW_SNMP_COMMUNITY_ | Oneto
NAME sixteen
letters,
digits, non-
alphanume
ric
symbols,
or any
combinatio
n thereof

public

This parameter specifies the Internet
Protocol Gateway Simple Network
Management Protocol Community
Name. The craftsperson can
configure one SNMP community
name for SNMP read, write, and trap
operations on the 7X07AA.

Note: The new community name
does not take effect on a 7X07AA
until the card is PMRESET from the
MAPCI;MTC;PM level. For all cards
to be updated, all cards must be
PMRESET. This should be done
sequentially using the existing IPGW
DRAIN command.
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Table 38 Datafilling table OFCENG

Parameter name Range of
values

Default
value

Explanation

IPGW_SNMP_MANAGER Y,N

N

(no
manager
datafilled)

This parameter specifies the Internet
Protocol Gateway Simple Network
Management Protocol Manager. The
craftsperson can configure the IP
address of one SNMP manager (also
known as a trap manager). The
7X07AA cards will send traps to this
IP address.

Notel: If IPGW_SNMP_MANAGER
is set to Y, a second field, IPADDR,
appears. The craftsperson datafills
the IP address of the SNMP
manager. For example, IP address
47.142.225.193 would be datafilled
as: Y 47 142 225 193

Note2: The new SNMP manager
does not take effect on a 7X07AA
until the card is PMRESET from the
MAPCI;MTC;PM level.

IPGW_SNMP_ENABLED Y,N

This parameter specifies the Internet
Protocol Gateway Simple Network
Management Protocol Enabled. This
allows the craftsperson to enable or
disable SNMP on the 7X07AA.

Notel: Defaults to N unless TOPS
IPGWs are present in Table IPINV on
the pre-SN09 dump side, in which
case this parameter defaults to Y.

Note2: The new SNMP manager
does not take effect on a 7X07AA
until the card is PMRESET from the
MAPCI;MTC;PM level.

IPGW_TELNET_ENABLED Y,N

This parameter specifies the Internet
Protocol Gateway Telnet Enabled.
This allows the craftsperson to enable
or disable Telnet on the 7X07AA.

Note 1: Default is N.

Note 2: If the telco is not using Telnet
on the 7X07, this parameter should
be set to N.
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Table 38 Datafilling table OFCENG

Parameter name Range of Default Explanation
values value
NUMCALLPROCESSES 1 to 2000 70 This parameter allocates call

processes, a software resource that
uses memory. More call processes
are needed in a switch that hosts IP
positions than in one that hosts TDM
positions.

The exact number needed depends
on many factors besides just the
number of IP positions. The following
existing OMs are useful in monitoring
usage and availability of call
processes: CP_CPSZ/CPSZ2
(seizures), and CP2_CPHlI (high
water mark).

NUMCPWAKE 1to 65535 | 2000 This parameter allocates call
(XA-Core) | processing wakeup blocks, a
software resource that uses memory.
More wakeup blocks are needed in a
switch that hosts IP positions than in
one that hosts TDM positions.

The exact number needed depends
on many factors besides just the
number of IP positions. The following
existing OMs are useful in monitoring
usage and availability of CP wakeup
blocks: CP_WAKESZ/WAKESZ2
(seizures), and CP2_WAKEHI (high
water mark).

NUMPERMEXT 0to 32767 | 1 This parameter allocates data
structures for calls. It specifies the
number of permanent extension
blocks. For TOPS-IP, this value
should be incremented by one for
each member of each dynamic trunk
group, except it does not need to be
incremented for dynamic trunk
members in OC hosts that are used
to connect to OC remotes.

Note: NUMPERMEXT does not
appear in table OFCENG if it is
automatically provisioned in table
OFCAUT.
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Table 38 Datafilling table OFCENG

Parameter name

Range of
values

Default
value

Explanation

TOPS_NUM_OC_EXT

0 to 32767

100

This parameter allocates data
structures for calls. It specifies the
number of OC extension blocks.
These are used for OC host calls.
One OC extension block is needed for
each OC host call that is either at
position or queued for an operator.
None are needed in a pure OC
remote or standalone office. (See
Note.)

TOPS_OC_ENVIRONMENT

HOST,
REMOTE

HOST

This parameter specifies whether the
switch is an OC host or an OC
remote. It is not typically consulted
when HRNQT is used. (See Note.)

Note: TOPS-IP does not change the datafill required for this parameter.

OFCENG example
The following figure shows example datefill for the OFCENG parameters.

Figure 127 MAP display example for table OFCENG

| PGW PCM SELECTI ON
NUMCAL L PROCESSES
NUMCPVAKE
NUMPERVEXT

TOPS_NUM OC_EXT
TOPS_OC_ENVI RONVENT
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PKTVPROF

Table PKTVPROF defines profiles used for packetized voice. The profile
index identifies the tuple, and is referenced by application tables such as
TQCQINFO. The other fields specify the codec for calls that use the profile.
A primary codec isalwaysdatafilled. A selector allows each profileto specify
whether it supports auto-compression. If the profile supports auto-
compression, a compressing codec is also datafilled.

For auto-compression to be used, the profile must support it and the | P voice
connection must be to an IP position. OC-IP calls that use TDM positions
always use the codec datafilled in the CODEC field; they are not eligible for
auto-compression even if the profile supportsit.

Note: Refer to “Voice encoding and auto-compression” on page 117 for more
information about auto-compression.

The following table shows the datafill specific to TOPS-IP for table
PKTVPROF.

Table 39 Datafilling table PKTVPROF

Field

Subfield or Entry Explanation and action
refinement

PROFNUM

O0to 63 Profile number. Enter the profile index.

CODEC

G711, G723 Codec. Enter the voice codec for the profile.
If the USEAC field is Y, enter G711 in the
CODEC field.

If the USEAC field is N, enter G711 in the
CODEC field for uncompressed voice, or
G723 for compressed voice.

AUTOCOMP

See subfields Auto-compression. This field contains
subfield USEAC and refinements specific to
the value entered.

USEAC Y, N Use auto-compression. Enter Y to indicate
that the profile supports auto-compression,
and also datafill refinement ACCODEC.
Enter N to indicate that the profile does not
support auto-compression.

ACCODEC G723 Auto-compression codec. This refinement
field is present only when USEAC=Y. Enter
G723.
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PKTVPROF error messages
The following table lists possible error messages related to adding or

changing tuples.

Table 40 Error messages for table PKTVPROF

Error message

Explanation

G729 is no longer supported as a
CODEC.

Gr29 is no longer supported as an
ACCODEC.

The user tries to enter G729 in the CODEC or
ACCODEC field. Although G729 still appears in
the ranges of these fields, it is no longer
supported and cannot be datafilled.

ACCODEC nust provide nore
conpressi on t han CODEC.

The user tries to datafill a profile that supports
auto-compression, but the ACCODEC provides
no more compression than the CODEC. This is
not allowed.

Note: Table PK TVPROF contains two default tuples, 0 and 1.

PKTVPROF example

The following example shows datafill for three packetized voice profiles.

Figure 128 MAP display example for table PKTVPROF

PROFNUM CODEC  AUTOCOWP
0 Gr1l N

1 Gr23 N

2 Gr1l Y G723

Pre-TOPS19 considerations for table PKTVPROF

Table PK TVPROF was significantly changed in TOPS19. Changesin the
field names and ranges were not patched to earlier loads. However, patch
CFX84 changes the interpretation of the fields in the earlier data schema.
Refer to “ Table PK TV PROF prior to TOPS19” on page 70 for an explanation.

Inan ONP from apre-TOPS19 load to TOPS19 or |ater, table PKTVPROF is
populated as shown in the following table. This preserves the same codec use
after the ONP, as before the ONP with CFX84 applied.

Table 41 Population of table PKTVPROF over ONP from pre-TOPS19 to TOPS19 or higher

FROM side field PKTVFLDS

FROM side status of patch

TO side fields

CFX84 CODEC and AUTOCOMP
G711 activated G711Y G723
G711 not activated G711 N
G729 NOSILSUP activated or not activated G723 N

- Or -
G729 SILSUP
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TQCQINFO

Table TQCQINFO provides information about TOPS call queues, including
the packetized voice profileindex that appliesto the call queuefor OC-I1P and
IP position calls. Thisisreally an application table, but it is discussed with
the infrastructure tables because two applications use it.

Theswitch that initiatesthe | P voice connection isthe one that consultstables
TQCQINFO and PKTVPROF to find the codec information. For an OC-1P
call thisisalwaysthe OC remote, regardless of whether the positionis TDM
or IP. For aTDM-OC call with an IP position, thisis always the OC host.

The following table shows the datafill specific to TOPS-IP for table
TQCQINFO. For adescription of the other fields, refer to Customer Data
Schema Reference Manual.

Table 42 Datafilling table TQCQINFO

Field

Subfield or Entry Explanation and action
refinement

PKTVPROF

Profile number | Packetized voice profile. Enter the profile
from table number that applies to the call queue.
PKTVPROF

TQCQINFO example

The following example shows datafill for three packetized voice profile
indexes against call queues.

Figure 129 MAP display example for table TQCQINFO

QIYPE QVBSERV CWOFF CWON  TREAT ALTAREA PKTVPROF

CQ131 TOPS_TA 500 1000 VACT N 0
CQ132 TOPS_TA 500 1000 VACT N 1
CQ133 TOPS_TA 500 1000 VACT N 2

DMS-100 Family TOPS-IP User’'s Guide SNO09 and up



264  Chapter 8: TOPS-IP data schema

OC-IP datafill

Datafill in the OC-IP tables specifies | P data and voice connectivity for OC
hosts and OC remotes.

Note: The OC-IP application depends on the | P infrastructure, so datafill is
first required in al the tables described in “IP infrastructure datafill”
beginning on page 219.

Table datafill dependencies

The following OC-1P tables are listed in the order in which they should be
datafilled.

Table 43 OC-IP datafill sequence

Table name Definition

OCOFC Operator Centralization Office. This table defines the names of offices in the
OC network.

OCGRP OC Group. This table defines an OC office as either host or remote and
associates voice and data connectivity information with each office.

OCIPDL OC IP Data Link. This table defines the IP connectivity for each OC-IP data
link.

OFCVAR Office Variables. This table contains office-wide variable parameters.

TOPSPARM TOPS Parameters. This table contains office parameters that are specific to

TOPS applications.

Note:

Table TQCQINFO is another OC-IP application table. However,

becauseit is aso used by the IP position application, it is described with the
infrastructure tables (see page 263).

Figure 130 summarizes the dependencies among the OC-I P tables. Arrows
point to dependent tables and indicate the dependent information. Examples
for each table are shown after the figure, except where noted.
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Figure 130 OC-IP datafill dependencies

OCOFC

Office name i l Office name

OCGRP OCPARMS

Office name * Office name l Office name } l Switch name

OCIPDL OCHOST OCHOSTQ

OFCVAR TOPSPARM

A
¢ B depends on A
B

Note 1. TablesOCPARMS, OCHOST, OCHOSTQ are shown in Figure 130
to indicate their dependencies; however, TOPS-IP does not change their use.
TOPSIP User’s Guide does not document the data schema for these tables.
For complete information, refer to Customer Data Schema Reference
Manual.

Note 2: Table OCHOST is not consulted when Host Remote Networking by
Queue Type (HRNQT) is used.

DMS-100 Family TOPS-IP User’'s Guide SNO09 and up



266 Chapter 8: TOPS-IP data schema

OCOFC

Table OCOFC defines the names of officesin the OC network. Thistableis
also used by traditional OC, and the OC-1P application does not change the
way it isused. OC-IP may use office numbersin the range 1 to 31.

The following table shows the datafill specific to TOPS-IP for table OCOFC.

Table 44 Datafilling table OCOFC

Field Subfield or Entry Explanation and action
refinement
VALUE 1to31 Value. Enter the office number. No two office
names can be associated with the same
number and no two numbers can be
associated with the same office name.
SYMBOL Alphanumeric Symbol. Enter the office name.
up to 32
characters

Figure 131 MAP display example for table OCOFC

OCOFC example

The following example shows datéfill for OC-IP. The datafill includes three
distant officesthat have | P data and voice connectivity with the office named
HOME. (HOME aso datafillsitself in table OCOFC, because it uses
HRNQT to route some callsto itself.)
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OCGRP

Table OCGRP identifies each distant office referenced in table OCOFC as a
host or aremote. The datafill al so associates an OC-1P voice trunk group with
each office, and specifies | P data connectivity.

Note 1. |P data connectivity for an office must be specified in table OCGRP
before data links can be added for that office in table OCIPDL.

Note 2: When the office uses HRNQT, adistant switch may function as both
ahost and aremote for some other office. In this case, the distant switch must
have two different entries in both table OCOFC and table OCGRP. One
OCGRP entry identifiesit as a host and the other entry identifiesit asa
remote. Also, adistant switch needs two entriesin OCOFC and OCGRRP if
some of the OC traffic uses OC-IP and some of it uses traditional OC.

Thefollowing table shows the datafill specific to TOPS-1P for table OCGRP.

Table 45 Datafilling table OCGRP

Field Subfield or Entry Explanation and action
refinement
OFFICE Office name Office. Enter the office name.
from table
OCOFC
OFCTYPE HOST, Office type. Enter the office type.
REMOTE
VLGRP Voicelinkgroup | Voice link group. Enter the voice link group
from table name. Table OCGRP enforces the following
TRKOPTS restrictions on the direction of the voice link:
- OG direction when the OFCTYPE is HOST
- 2W direction when the OFCTYPE is
REMOTE
DLOVRLAY IP Data link overlay. Enter IP.
Note: IP data connectivity can be used only
if IP voice connectivity is used and vice
versa.
BCSLEVEL 50 (or greater) | Batch change supplement level. Enter the

BCS level of the distant office or of the office
in which the datafill resides, whichever is
lower.

Note: Table control enforces a BCS level of
48 or higher for tuples in OCGRP that have
IP voice and data entries. However, both the
host switch and remote switch must upgrade
to LETOO015 or higher before using the TOPS
OC-IP application. Therefore, all OC-IP
offices should be datafilled as BCS 50 or
higher.
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OCGRP example

Thefollowing example showsdatefill for the two officesthat have | P dataand
voice connectivity with the switch.

Figure 132 MAP display example for table OCGRP

OFFI CE OFCTYPE  VLGRP
REMOTE1 REMOTE OCl PTOREMOTE
HOST1 HOST OCl PTOHOST
HOST2 HOST OCl PTOHOST

DLOVRLAY BCSLEVEL

I P 52
I P 54
I P 53

OCGRP error and warning messages
Thefollowing tablelists possible error messages rel ated to adding, changing,

or deleting tuples.

Table 46 Error and warning messages for table OCGRP

Error message

Explanation

DI RECTI ON OF TRUNK MUST BE OG

The user tries to add a host office (OFCTYPE set
to HOST) with a voice trunk CLLI whose direction
is not OG.

DI RECTI ON OF TRUNK MJST BE 2W

The user tries to add a remote office (OFCTYPE
set to REMOTE) with a voice trunk CLLI whose
direction is not 2W.

TRUNK MUST BE ASSI GNED DYNAM C OC
OPTI ON I N TABLE TRKOPTS

The user tries to set DLOVRLY to IP for a voice
trunk CLLI that is not datafilled as DYNAMIC OC
in table TRKOPTS.

TRUNK | S ASSI GNED DYNAM C OPTION I N
TABLE TRKOPTS

The user tries to set DLOVRLY to LAPD or HDLC
for a voice trunk CLLI that is datafilled as
DYNAMIC OC in table TRKOPTS.

BCS LEVEL CANNOT BE LESS THAN 48 FOR
OC- | P OFFI CES

The user changes the value for BCSLEVEL to
less than 48.

Note: Although table control allows BCS levels of
48 and 49, both the host switch and remote
switch must upgrade to LET0015 or higher before
using the TOPS OC-IP application. Therefore, all
OC-IP offices should be datafilled as BCS 50 or
higher.

WARNI NG VO CE LINK CLLI HAS BEEN
CHANGED. OC TRAFFIC TO THI S OFFI CE
W LL NOWUSE THE UPDATED VO CE LI NK
CLLI.

The user changes the value of the VLGRP CLLI.
(This is only allowed for OC-IP, not for TDM OC.)

WARNI NG NO TRUNK MEMBERS EXI ST FOR
TH S GROUP. DATAFI LL TABLE I PINV TO
DEFI NE TRUNK MEMBERS.

The user adds a CLLI that is datafilled in table
TRKGRP, but does not have a Gateway card
associated with it in table IPINV.
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OCIPDL

Table OCIPDL defines the OC-IP data links that are used to communicate
with each distant office. It also provideslocal and distant endpoint
information about each link. Up to eight data links can be datafilled against
each distant office. The distant office name must aready be defined in table
OCGRP with an | P data selector.

The COMID identifiesatuplein table IPCOMID, which indirectly specifies
the port, transport protocol, and IP-XPM used for the local end of the data
link. The I P addressand port number fieldsdirectly specify the socket that the
distant office usesfor itsend of the datalink. This|P addressisthe active unit
| P address of the SX05DA that supports the distant office’s end of the data
link.

Note: Datafill for the local and far-end OC-IP data link connectivity must be
parallel between OC switchesin the network. A datalink cannot be brought
into service unless the datafill is consistent at both ends. For a discussion of
parallel datfill, refer to “ Parallel datafill for OC-IP datalinks’ on page 91.

Thefollowing table showsthe datafill specific to TOPS-IPfor table OCIPDL.

Table 47 Datafilling table OCIPDL

Field Subfield or Entry Explanation and action
refinement
IPDLKEY See subfields IP data link key. This field consists of
subfields OFFICE and DLNUM.
OFFICE Office name Office. Enter the distant office name.
from table
OCGRP
DLNUM Oto7 Data link number. Enter the data link number
for the distant office.
COMID COMID from Enter the COMID associated with local data
table IPCOMID | connectivity.
IPADDR IP address of 4 | IP address. Enter the IP address associated
octets from Oto | with far-end data connectivity.
255
PORT 1024 to 65535 | Port. Enter the port associated with far-end

data connectivity.

Note: Refer to Chapter 7: “TOPS-IP
engineering guidelines” for the
recommended port range.
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OCIPDL example
The following example shows two data links datafilled for each of three

distant offices.

Figure 133 MAP display example for table OCIPDL
OCDLKEY COM D | PADDR PORT
REMOTEL 0 1 47 192 201 112 8601
REMOTEL 1 2 47 192 201 110 8601
HOST1 0 8 47 192 218 140 8644
HOST1 1 9 47 192 218 150 8644
HOST2 0 12 47 192 63 100 8606
HOST2 1 13 47 192 63 100 8607

OCIPDL error messages
Thefollowing tablelists possible error messages related to adding, changing,

or deleting tuples.
Table 48 Error messages for table OCIPDL

Error message

Explanation

ERROR: CHANGES NOT ALLOWED, PLEASE
DELETE AND RE- ADD.

Changes to table OCIPDL are not allowed. The
user must delete the tuple and re-enter it to
implement a change.

ERROR: LI NK STATE NOT OFFLI NE.

The user tries to delete a data link that is not in
the OFFL state.

ERROR: THI S OFFI CE | S NOT DATAFI LLED
AS | P I N TABLE OCGRP.

The user tries to add an office whose DLOVRLAY
is not IP in table OCGRP.

ERROR: THI S OFFI CE | S NOT DATAFI LLED
I N OCCRP.

The user tries to add an office name that is not
datafilled in table OCGRP.

ERROR: THIS COM D IS ALREADY BOUND.

The user tries to add a COMID that is datafilled
for this or another application.

ERROR: PROTOCOL FOR THHS COM D I S
NOT DATAFI LLED AS UDP | N TABLE
| PSVCS.

The user tries to add a COMID whose protocol is
not UDP in table IPSVCS.

ERROR: THE PORT FOR THHS COM D IS
DATAFI LLED AS 0 I N TABLE I PSVCS.

The user tries to add a COMID whose associated
portis 0 in table IPSVCS.

ERROR: TH'S COM D | S NOT DATAFI LLED
I N TABLE | PCOM D.

The user tries to add a COMID that is not in table
IPCOMID.

ERROR: DUPLI CATE | PADDR AND PORT
FI ELDS NOT ALLOAED FOR THI S TABLE.

The user tries to add a tuple whose IPADDR and
PORT field are already datafilled against a tuple
in table OCIPDL.
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Table 48 Error messages for table OCIPDL

Error message

Explanation

ERROR: THE SERVI CE ASSCCI ATED W TH
TH'S COM D IS ALREADY BOUND TO A
DI FFERENT APPLI CATI ON.

A COMID associated with the same service
name (in table IPCOMID) has been bound to a

different application.

ERROR: | P COM D BI ND ERROR
| NTERNAL ERROR #2

Contact Nortel Networks technical support.

ERROR: | NVALI D APPLI CATI ON | D.
| NTERAL ERROR #4.

Contact Nortel Networks technical support.

ERROR: UNABLE TO VALI DATE COM D.
| NTERNAL ERROR #5

Contact Nortel Networks technical support.

ERROR: UNREQ STERED APPLI CATI ON.
| NTERNAL ERROR #6

Contact Nortel Networks technical support.

ERROR: M SC IP COM D BI ND ERROR
| NTERNAL ERROR #7.

Contact Nortel Networks technical support.
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OFCVAR

Table OFCVAR contains office-wide parameters. For TOPS offices that use
certain third-party Personal Audio Response System (PARS) devices, a
parameter in OFCVAR controls the duration of the DTMF tone used to
activate the PARS announcement. With OC-IP, this parameter must be
datafilled in the OC host switch. The following table shows datafill relevant
to TOPS-IP for table OFCVAR.

Table 49 Datafilling table OFCVAR

Parameter name Range of Default | Explanation
values value
TOPS_PARS _TONE_LENGTH 0 to 255 10 This parameter specifies the DTMF

tone length for the PARS device. The
value represents 10 ms increments.
For example, a setting of 5 equals a
tone length of 50 ms.

Note: This particular PARS functionality is only supported with TDM

positions.

OFCVAR example

The following example shows datéfill for the OFCVAR parameter
TOPS_PARS TONE_LENGTH.

Figure 134 MAP display example for table OFCVAR

TOPS_PARS_TONE_LENGTH 10
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TOPSPARM

Table TOPSPARM contains TOPS-specific office parameters. The following
table shows the datafill specific to OC-IP for table TOPSPARM.

Table 50 Datafilling table TOPSPARM

Parameter name Range of Default Explanation
values value

OCIPDL_AUDIT_THRESHOLD | 2to 10 3 This parameter specifies how many
failures consecutive audit failures are allowed

before the system changes the state
of an OC-IP data link from INSV to
SYSB.

TOPSPARM example

The following example shows datafill specific to OC-IP for table
TOPSPARM.

Figure 135 MAP display example for table TOPSPARM

OCl PDL_AUDI T_THRESHCOLD 3
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IP position datafill

Datafill in the IP position tables specifies |P data and voice connectivity for
| P positions. The operator positions have | P data connectivity with the
managed | P network and are datafilled and maintained at the standalone/OC
host switch.

Note: The P position application depends on the | P infrastructure, so datafill
isfirst required in al the tables described in “1P infrastructure datafill”
beginning on page 219.

Table datafill dependencies

Thefollowing application-specific tablesal so require datafill for | P positions.
There are no dependencies among these tables. However, table TOPSPOS
depends on the infrastructure tables.

Table 51 IP position datafill

Table name

Definition

TOPSPOS

TOPS Positions. This table provisions the data and voice connectivity for
operator positions at a standalone or OC host switch.

TOPSPARM

TOPS Parameters. This table contains office parameters that are specific to
TOPS applications.

MTCFAIL

Maintenance Failure Messages. This table contains text strings which, if
datafilled, are includes in log reports when IP positions remove themselves
from service.

MTCTEST

Maintenance Test Failure Messages. This table contains text strings which,
if datafilled, are displayed to MAP users who issue a test command for an
IP position that reports test failure.

Note: Table TQCQINFO is another P position application table. However,
because it is also used by the OC-IP application, it is described with the
infrastructure tables (see page 263).

TOPSPOS

Table TOPSPOS contains provisioning datafill for operator positions
supported by the TOPS switch. Each tuple defines voice and data link
information for a single position. Table TOPSPOS allows the voice and data
paths to be provisioned as IP.

Note: TOPS-IP does not change the datafill for TDM-based operator
positions.
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The following table shows the datafill specific to TOPS-IP for table
TOPSPOS. For a description of the other fields, refer to Customer Data
Schema Reference Manual.

Table 52 Datafilling table TOPSPOS

Field Subfield or Entry Explanation and action
refinement
VLPATH See subfields Voice link path. For IP positions, this field
consists of subfields VLTYPE and VLCLLI.
VLTYPE PKTV Voice link type. Enter PKTV for packetized
voice communication.
VLCLLI CLLI name Voice link CLLI. Enter the CLLI used for the
from table packetized voice link (dynamic trunk).
TRKOPTS
DATAPATH See subfields Data path. For IP positions, this field
consists of subfields DATATYPE, IPCOMID,
and URESOK.
DATATYPE IP Datatype. Enter IP.
IPCOMID COMID from IPCOMID. Enter the COMID used for data

table IPCOMID | communication.

URESOK Y, N Unrestricted Idle OK. Enter Y to indicate
that the position remains in the URES state
indefinitely until a maintenance action
forces a transition. Enter N to indicate that
the position transitions to the SYSB state if
the switch does not receive a request from
the position to go into service within
approximatelyl5 seconds.

TOPSPOS example
The following example shows datafill for three IP positions.

Figure 136 MAP display example for table TOPSPOS

PCSNO  VLPATH DATAPATH PCSAREA
411 PKTV PGSI PVL P 20 N OPR 6 17
412 PKTV PGSI PVL P 20 N OPR 6 24
413 PKTV PGSI PVL IP 21 N OPR 6 17
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TOPSPOS error and warning messages

Thefollowing tablelists possible error messagesrel ated to adding, changing,
or deleting tuples. Only the error messages specific to TOPS-IP are shown.
See Customer Data Schema Reference Manual for more information.

Table 53 Error and warning messages for table TOPSPOS

Error message

Explanation

PCSI TION WTH | P DATATYPE MJST USE
PKTV VLTYPE.

User tries to add a tuple with TDM voice link type
and IP datatype. The IP datatype requires the
packetized voice link type.

TRUNK MUST BE ASSI GNED DYNAM C POS
OPTI ON I N TABLE TRKOPTS.

User tries to datafill a tuple with a voice link CLLI
that is not defined as DYNAMIC POS in table
TRKOPTS.

SPEC!I FI ED COM D | S NOT DATAFI LLED I N
| PCOM D

User tries to datafill a tuple with a COMID that is
not datafilled in table IPCOMID.

COM D ALREADY BOUND BY ANOTHER
APPLN.

User tries to datafill a tuple with a COMID that is
already used by another application, such as OC-
IP or QMS MIS-IP.

PROTOCCL FOCR THIS COM D IS NOT
DATAFI LLED AS UDP | N | PSVCS

User tries to datafill a tuple with a COMID whose
associated protocol (from table IPSVCS) is not
UDP. UDP is the only protocol supported for IP
positions data connectivity.

TOO MANY | P POS COM DS ON THI S DTC,
RE- USE AN EXI STI NG COM D

TOPSPOS already has tuples that use eight
different COMIDs on this IP-XPM. Eight is the
maximum allowed.

WARNI NG POSI TI ON VO CE CLLI 1S NOT
DATAFI LLED I N | PI NV OR TRUNK TABLES.
THE PCSI TI ON CANNOT SUPPORT
STANDALONE OR TDM OC TOPS CALLS,
BOOKED CALLS, OR DELAY CALLS.

User adds a placeholder CLLI, which does not
allow the IP position to support any of the listed
call types. In this context, “delay calls” refers to
any call that the operator initiates. Refer to
“Operator-originated calls” on page 149 for more
information.

WARNI NG NO TRUNK MEMBERS EXI ST FOR
THI'S TRUNK GROUP. DATAFI LL TABLE
| PINV TO DEFI NE TRUNK MEMBERS.

User adds a CLLI that is datafilled in table
TRKGRP, but does not have a Gateway card
associated with it in table IPINV.
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TOPSPARM

Table TOPSPARM contains TOPS-specific office parameters. The following
table shows the datafill specific to IP positions for table TOPSPARM.

Table 54 Datafilling table TOPSPARM

Parameter name Range of Default Explanation
values value

IPPOS_AUDIT_INTERVAL 5t0 15 5 This parameter is reserved for future
seconds use. Its value does not affect any

functionality.

IPPOS_AUDIT_THRESHOLD 2to5 3 This parameter is reserved for future
use. Its value does not affect any
functionality.

TOPSPARM example

The following example shows datafill specific to TOPS-IP for table
TOPSPARM.

Figure 137 MAP display example for table TOPSPARM
PARMNAME PARMVAL

| PPOS_AUDI T_| NTERVAL 5
| PPOS_AUDI T_THRESHOLD 3
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MTCFAIL

Table MTCFAIL associates text strings with numeric failure codes that
operator positions may send to the switch. If afailure code is datafilled in
table MTCFAIL, the switch includesthe associated text string when it reports
the failure.

The following table shows the fields in table MTCFAIL that are relevant to
TOPS-IP.

Table 55 Datafilling table MTCFAIL

Field Subfield or Entry Explanation and action
refinement
ERRCODE 50 to 255 Error code. A numeric error code that an IP
position can send to the DMS in an out-of-
service notification message.
ERRTEXT Alphanumeric Error text. Text that describes the error
up to 63 condition.
characters

MTCFAIL example
The following example shows a tuple for one error code.

Figure 138 MAP display example for table MTCFAIL

POSI TI ON_MAI NTENANCE_| N_PROGRESS

Note: Refer to TOPSIWSBase Platform User’s Guide for explanation of the
error codes that I P positions can return.

MTCFAIL error messages

Thefollowing tablelists possible error messagesrelated to adding, changing,
or deleting tuples.

Table 56 Error messages for table MTCFAIL

Error message Explanation

ERRCODE VALUES LESS THAN 50 ARE The user tries to modify or delete a tuple with a
RESERVED FOR NORTHERN TELECOM AND error code in the 0 to 50 range. These tuples are
ARE UNCHANGEABLE. present by default and may not be changed.
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MTCTEST

Table MTCTEST associates text strings with numeric failure codes that
operator positions may send to the switch when a MAP user entersthe TST
command for aposted position, and thetest fails. If afailure codeis datafilled
in table MTCTEST, the switch includes the associated text string when it
reports the failure.

The following table shows the fields in table MTCTEST that are relevant to
TOPS-IP.

Table 57 Datafilling table MTCTEST

Field Subfield or Entr