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Foreword (This foreword is not part of American National Standard T1.619-1992.)

This American National Standard defines and describes the multi-level
precedence and preemption (MLPP) supplementary service in the context
of an integrated services digital network (ISDN). The MLPP service pro-
vides a prioritized call handling service. This service has two parts — prece-
dence and preemption. Precedence involves assigning to a call, on a per
call basis, a priority level and validating the priority fevel. Preemption
involves seizing of resources, which are in use by calls of lower prece-
dences, by a higher precedence call in the absence of idle resources.
Preemption may occur in the network or user access. As a service provider
option, before preemption of lower precedence calls, a network may pro-
vide a search and reservation of network resources via a look-ahead for
busy (LFB) function to ensure that network and called user access
resources are available to complete the higher precedence call prior to pre-
emption. This service applies to both an ISDN basic rate access and an
ISDN primary rate access. It is intended to supplement

a) the basic circuit mode bearer services contained in ANSI T1.604-
1990, American National Standard for Telecommunications — Integrated
services digital network (ISDN) — Minimal set of bearer services for the
basic rate interface;

b) the signalling system number 7 (SS7) basic call signaling procedures
contained in ANSI T1.113-1988, American National Standard for
Telecommunications — Signalling system number 7 (S§S7) — Integrated
services digital network (ISDN) user part;

c) the digital subscriber signaling system number 1 (DSS1) basic call
signaling procedures contained in ANSI1 T1.607-1990, American
National Standard for Telecommunications — Integrated services digital
network (ISDN) — Layer 3 signaling specification for circuit-switched
bearer service for digital subscriber signaling system number 1 (DSS1);

d) the generic procedures for use with ISDN supplementary services
contained in ANSI T1.610-1990, American National Standard for
Telecommunications — Digital subscriber signaling system number 1
(DSS1) — Generic procedures for the control of ISDN supplementary
services.

This standard also defines the interactions of the MLPP service with other
ISDN supplementary services.

Manufacturers of ISDN user terminals and customer premise equipment
(CPE) and manufacturers of ISDN switching equipment can apply this stan-
dard to the designh and development of their products.

There are five annexes to this standard. Annex A is normative and is con-
sidered part of this standard; annexes B to E are informative and are not
considered part of this standard.

This standard was develped over the past several years by Technical
Subcommittee T1S1 of Accredited Standards Committee T1 -
Telecommunications.

Suggestions for improvement of this standard will be welcome. They should
be sent to the Exchange Carriers Standards Association, 1200 G Street,
NW, Suite 500, Washington, DC 20005.
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AMERICAN NATIONAL STANDARD ANSI T1.619-1992 (R2010)

American National Standard
for Telecommunications —

Integrated Services

Digital Network (ISDN) —

Multi-Level Precedence and
Preemption (MLPP) Service Capability

1 Scope, purpose, and application

1#1 Scope and purpose

This standard is one of a series that defines and describes service capabilities within the context
of an integrated services digital network (ISDN). This service capability may be made available on
a demand or subscription arrangement. The interaction of this service capability with other service
eapabilities defined in other American National Standards is also included. The purpose of this
“standard is to allow maximum compatibility among network- and user-owned telecommunications
eguipments in order to increase the attractiveness and usefuiness of ISDN-based capabilities.

The multi-level precedence and preemption (MLPP) service provides prioritized call handling ser-
vice. This service has two parts — precedence and preemption. Precedence involves assigning a
priority level to a call. Preemption involves the seizing of resources, which are in use by a call of a
lower precedence, by a higher level precedence call in the absence of idle resources.

1.2 Application

This" standard applies to both an ISDN basic rate access and ISDN primary rate access and is
intended to supplement the basic circuit mode call control procedures described in ANSI T1.607
and ANSI T1.113. It should be used in conjunction with other American National Standards for
ISDN supplementary services for a complete understanding of the interactions between this and
other services.

This supplementary service is applicable to the following circuit mode bearer services:
a) speech;
b) 3.1-kHz audio (voice-band data);
C) 64-kbit/s unrestricted (data).

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provi-
sions of this American National Standard. At the time of publication, the editions indicated were
valid. All standards are subject to revision, and parties to agreements based on this American
National Standard are encouraged to investigate the possibility of applying the most recent editions
of the standards indicated on the next page.


kconn
(R2010)


ANSI T1.619-1992 (R2010)

ANSI| T1.113-1988, Telecommunications — Signaling system number 7 (SS7) — Integrated ser-
vices digital network (ISDN) user part )

ANSI T1.114-1988, Telecommunications — Signaling system number 7 (SS7) — Transaction capa-
bility application part (TCAP)V

ANSI T1.607-1990, Telecommunications — Integrated services digital network (ISDN) — Layer 3
signaling specification for digital subscriber signaling system number 1 (DSS1)

ANSI T1.609-1990, Telecommunications — Interworking between the ISDN user — network inter-
face protocol and the signaling system number 7 ISDN user part

ANSI T1.610-1990, Telecommunications — Digital subscriber signaling system number 1 (DSS1) —
Generic procedures for the control of ISDN supplementary services

3 Definitions and abbreviations

3.1 Definitions
The following terminology is used throughout this standard:

3.1.3 domain: An MLPP domain consists of a set of MLPP subscribers (MLPP users) and the
network and access resources that are in use by that set of MLPP subscribers at any given time.
Connections and resources that are in use by MLPP subscribers may only be preempted by high-
er precedence calls from MLPP subscribers within the same domain.

3.1.2_network: In this standard, “network” refers to all telecommunications equipment that has
any part in processing a call or a supplementary service for the user referred to. It may include
local exchanges, transit exchanges, and NT2s but does not include the ISDN terminal and is not
limif&d to the “public” network or any other particular set of equipment.

3.1.3 service provider: This is a company, organization, administration, business, etc., that
sells, administers, maintains, charges for, etc. the service. The service provider may or may not
be the provider of the network.

3.1.4 precedence: Precedence is the priority associated with a call.

3.1.5 precedence call: A precedence call is a call with a precedence level higher than the low-
est level of precedence.

3.1.6 MLPP call: An MLPP call is a cail that has a precedence ievel established and is either
being setup or is setup. In DSS1, an MLPP call is a call from an MLPP subscriber for which a
SETUP has been sent but no DISCONNECT has been sent or received. In SS7, an MLPP call is a
call with a precedence level for which the exchange has sent an initial address message (IAM) but
has not sent or received a release (REL) message.

3.1.7 preempting call: A preempting call is a call with a precedence level higher than the lowest
(i.e., ROUTINE) level of precedence, for which a call setup request has been received at the
exchange.

3.1.8 active call: An active call is a call that has the connection established and the calling and
called parties are active on the call.

3.1.9 preemptable circuit: A preemptable circuit is a circuit that is active with or reserved for an
MLPP call: (a) within the same domain as the preempting call, and (b) with a lower precedence
than the preempting call. A busy or reserved circuit for which a precedence level has not been
specified is not a preemptable circuit.

) At the time of publication, a revision of this standard was submitted to ANSI for approval. Contact the sec-
retariat for more recent information.
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3.1.10 preemption initiating exchange: A preemption initiating exchange is the exchange that
is congested (i.e., no idle circuits) and has received a preempting call setup.

3.1.11 congestion: Congestion has been encountered when it is determined that all circuits
capable of routing the MLPP call are busy (i.e., no idle circuits).

3.1.12 Response timer T,: Response timer T, is started when the network notifies the called
user of a precedence call (for example, this would be the preemption notification if preemption
occurs at the user interface). This timer establishes the time that the called party of the prece-
dence call has to accept the incoming precedence call. The length of this timer is in the range of
4 - 30 seconds.

3.1.13 alternate party: An alternate party is the party to which a precedence call will be divert-
ed. Diversion will occur either when the response timer T, expires, when the called party is busy
on a call of equal or higher precedence, or when the called party is busy with access resources
non-preemptable. Alternate party diversion is an optional terminating feature that is subscribed to
by the called party; thus, the alternate party to which a precedence call is diverted is specified by
the called party at the time of subscription.

3.1.14 users A and B: Users A and B are parties of the MLPP call A-B for scenarios involving
preemption in the network. User A is also a party of the MLPP Call A-D for scenarios depicting
preemption in the user access area.

3.1.15 user C: User C is the calling party of the preempting higher precedence call.

3.1.16 wuser D: User D is the called party of the preempting higher precedence call from user C.
User D is also a party of the MLPP Call A-D for preemption in the user access area.

. —NOTE - In DSS1 examples:

P

a) users A and B are parties of an MLPP call;

b) user C and user B are, respectively, the calling party and the called party of the preempting higher prece-
dence call; and

c)users D and E are parties of a preempted MLPP call.

3.1.17 LFB (look-ahead for busy): LFB is an optional information unit used to find out whether
network resources are available to support the higher precedence call. Available resources
include idle circuits and circuits used for lower precedence calls. This information unit will provide
call path reservation.

3.1.18 LFB RESP: LFB RESP is the response information unit to the LFB information unit.
Possible responses are: Ack (network resources are available to support the higher precedence
call and the necessary circuits are properly marked as “reserved”) and Nak (network resources
are not available to support the higher precedence call).

3.1.19 LFBU RESP: LFBU RESP is the response information unit to indicate the status of the
called party. Possible responses are: available and unavailable. Available means that the called
party is either

a) not busy;
b) busy with a call of lower precedence with preemptable access resources;

c) busy with a call of equal or higher precedence with call completion services (i.e., call waiting or
call forwarding busy) or an alternate party; or

d) busy with access resources non-preemptable with call completion services or an alternate
party. Unavailable means that the called party is busy with a call of equal or higher precedence
and no call completion services or an alternate party are available or is busy with nonpreemptable
resources and no call completion services or an alternate party are available.
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3.1.20 TIMER T,: TIMER T_is a timer that is started when a functional entity sends an LFB
information unit. This timer establishes the amount of time the network has to complete an LFB
search for network and access resources before preemption is initiated [if the functional entity
(FE) initiated the search] or an LFB RESP ack is returned to the previous FE. The expected value
of this timer is in the range of 5 to 20 seconds.

3.1.21 PREEMPTED: This is the notification sent to the parties of the preempted calls.

3.1:22 NOTI PREMT: This is the notification of intended preemption sent to the busy party that
is the called party of the preempting call.

3.1.23 ACPT PREMT: This term indicates acceptance of NOTI PREMT.

3.1.24 PREEMPT NOTIFICATION: This is the notification of preemption at the user interface
sent to the preempted user to release the existing MLPP call and to reserve the interface for the
preempting call.

3.1.25 SETUP(PREC) and LFB(PREC): These terms indicate the SETUP and LFB information
units containing precedence level and domain information.

3.1.26 OE (originating exchange): OE (originating exchange) is an exchange that is directly
connected to a calling user.

3.1.27 DE (destination exchange): DE (destination exchange) is an exchange that is directly
connected to a called user.

3.1.28 user: A user is identified by a terminal, which is addressed by its ISDN number. A called
u_g_gr_is considered busy if he is active on a call.

‘3.1.29 end exchanges: End exchanges are the exchanges that serve as originating, gateway,
ang destination exchanges for the MLPP call.

3.2 Abbreviations

3.2.1 CC: Call control.

3.2.2 CCA: Cali control agent.

3.2.3 FE: Functional entity.

3.2.4. LE: Local exchange.

3.2.5 LFB: Look-ahead for busy.

3.2.6 MLPP: Multi-level precedence and preemption.
3.2.7 MLPPA: MLPP agent.

3.2.8 MPLC: MLPP service precedence level control.
3.2.9 MPRC: MLPP service preemption control.
3.2.10 MSRC: MLPP service search and reservation control.
3.2.11 TE: Terminal equipment.

3.2.12 TR: Transit exchange (same as intermediate exchange).

4 Description of MLPP service from the user’s perspective

This clause defines MLPP in terms of procedures and other aspects visible to the user or users with-
out regard to means of implementation. It describes interworking with non-ISDNs and interactions
between MLPP and other ISDN service capabilities. This clause does not suggest how the required
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functions should be divided between customer and network equipment. It does not address the pro-
tocol needed for implementing this service in a standard way. It provides a prose description and a
diagrammatic description of MLPP in the form of a specification and description language diagram.

4.1 Description
4.1.1 General description

The MLPP service is provided as a service provider’s option to domains of a network. The MLPP
service applies to a domain only, i.e., all subscribers and the network and access resources that
belong to the domain. Connections and resources that belong to a call from an MLPP subscriber
shall be marked with a precedence level and domain identifier and shall only be preempted by
calls of higher precedence from MLPP users in the same domain. Connections and resources
belonging to calls from non-MLPP users and users from other MLPP domains shall not be pre-
empted. The maximum precedence level of a subscriber is set at the subscription time by the ser-
vice provider based on the subscriber’s need. The subscriber may select a precedence level up to
and including the maximum subscribed to precedence level on a per call basis.

Precedence provides preferred handling of MLPP service requests. It involves assigning and vali-
dating priority levels to calls and prioritized treatment of MLPP service requests (e.g., with respect
to interactions with other supplementary services such as call waiting).

Pfecedence calls (MLPP calls that have a higher precedence than the lowest level of precedence)
that are not responded to by the called party (e.g., call unanswered and/or unacknowledged,
called party busy with call of equal or higher precedence, or called party busy and nonpreempt-
able) are optionally diverted to a predetermined alternate party. This alternate party shall be
anqther valid network address. [f no alternate party is selected by the called party, the treatment

=~ ~of these calls shall be the same as basic call; however, a precedence call blocked indication will
‘be sent to the calling party for precedence calls that encounter busy with equal or higher prece-
dénce conditions.

Preemption may take one of two forms. First, the called party may be busy with a lower prece-
dence call which must be preempted in favor of completing the higher precedence call from the
calling party. Second, the network resources may be busy with calls some of which are of lower
precedence than the call requested by the calling party. One or more of these lower precedence
calls shall be preempted to complete the higher precedence call. There are three characteristics
of preemption:

a) Any party whose connection was terminated (whether that resource is reused or not) shall
receive a distinctive preemption notification;

b) Any called party of an active call that is being preempted by a higher precedence call shall be
required to acknowiedge the preemption before being connected to the new calling party; and

c) When there are no idle resources, preemption of the lowest of these lower level precedence
resources shall occur.

A call can be preempted any time after the precedence level of the call has been established and
before call clearing has begun.

4.2 Procedures
4.2.1 Provision/withdrawal

For a given ISDN number, a maximum authorized precedence level may be subscribed to for
each bearer service, set of bearer services, or collectively for all bearer services (see table 1).

4.2.2 Normal procedures
Normal procedures are described in this clause and are also shown in the form of specification

and description language (SDL) in figures 1 and 2. In case of conflict between the text and the
SDLs, the text takes precedence.
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Table 1 — Subscription options for the MLPP service (per ISDN number/bearer service,
set of bearer services, or all bearer services)

Subscription options Values

Maximum authorized precedence level (Note 1)

1) 0 (FLASH OVERRIDE - highest)
2) 1 (FLASH)

3) 2 (IMMEDIATE)

4) 3 (PRIORITY)

5) 4 (ROUTINE - lowest)

o s

; Alternate party:
1) Yes
— alternate party network address
2) No

Access resources nonpreemptable:(Note 2)
1) Yes
2) No

NOTES

1 A call of higher precedence level can preempt calls of lower precedence. For example, a FLASH
call can preempt IMMEDIATE, PRIORITY, or ROUTINE calls.

2 A user having this option will not experience preemption of calls by higher precedence calls, if the
cause for preemption would be due to called party busy condition. However, the user may still experi-
ence preemption of calls due to a lack of network resources other than the user’s own access

resources.
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Figure 1 — SDL diagram of MLPP (preemption at the called user's interface)
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4.2.2.1 Activation/deactivation
(None identified.)
4.2.2.2 Invocation and operation

The precedence level is selected by the subscriber on a per call basis. The subscriber may select
any precedence level up to and inciuding his maximum authorized precedence level. The network
at the subscriber’s originating interface ensures that the selected precedence level does not
exceed the maximum level assigned to that ISDN number. Once set for a call, this precedence
level cannot be changed.

An MLPP call is automatically established with the lowest precedence unless a higher precedence
is specified.
4.2.2.3 Operation

During a call setup, if there is a shortage of a network resource, then the network shall determine
if resources are held by calls of lower precedence. The network can then release the lowest of
these lower precedence call(s) and seize the necessary resources that are required to set up the
higher precedence call. These resources can include interoffice circuits, channels, conference
bridges, and circuit-switched data circuits.

The preemption operation depends on whether the network needs to preempt a common network
facility, such as an interswitch trunk that is currently being used by a different subscriber than the
intended called subscriber or whether it needs to preempt a channel on the user access of the
desired called subscriber.

- — If a common network facility is preempted, all existing parties are notified of the preemption and
- the existing connection is immediately disconnected. The new call is then set up using the pre-
empted facility in the normal manner without any special notification to the new called party.

If a called user access channel is to be preempted, both the called party and its connected-to par-
ties shall be notified of the preemption and the existing MLPP call shall be immediately cleared.
The called party must acknowledge the preemption before the higher precedence call is complet-
ed. The called party is then offered the new MLPP call.

After attempting a precedence call, the served user shall receive a distinctive in-band alerting indi-
.cation when the call is successfully offered to the called party as a precedence call. If the call is
offered to the called party as a normal call (e.g., because the called party is in a non-MLPP net-
work), the calling user shall receive a normal alerting indication.

4.2.3 Exceptional procedures
4.2.3.1 Activation/deactivation
(None identified.)

4.2.3.2 Invocation and operation

If the network cannot complete a precedence call request, the calling party should receive a notifi-
cation that the precedence call is unsuccessful. Possible causes are:

a) the requested precedence level is not subscribed to;
b) equal or higher precedence calls have prevented completion;
c) the dialed number is nonpreemptable; and

d) there are no idle network resources to make a connection to the dialed number and the called
subscriber belongs to a network that does not support preemption.

If the called party subscribes to the option, a precedence call should be diverted to the predeter-
mined alternate party, if the called party (user D) does not acknowledge preemption or does not
answer a precedence call (a call of precedence level 0-3) before the response timer expires. The
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procedures for this alternate party diversion are as defined for cali forwarding no reply. The mech-
anism to prevent infinite diversions, will be the same mechanism utilized by call forwarding to pre-
vent an infinite number of forwarding attempts. In either of these cases, if no alternate party has
been specified by the called party, the precedence alerting indication will be returned to the call-
ing party for the precedence call.

in addition, a precedence call should be diverted to a predetermined alternate party if the called
party is busy on a call of equal or higher precedence or is busy and nonpreemptabie. The proce-
dures for this alternate party diversion are as defined for call forwarding busy. If no alternate party
has been specified by the called party, a precedence call blocked notification will be returned to
the calling party for the precedence call.

4.3 Interworking considerations

In public networks that support the MLPP service, the network should ensure that only MLPP calls
from the same domain as the preempting call are a subject of preemption and the connections
and resources belonging to non-MLPP users are not preempted. The precedence level and
domain of a call shall not be changed when interworking with other MLPP networks.

Calls from non-MLPP users that enter a private network that only supports MLPP calls may be
assngned a precedence level and domain identification at the network boundary and may be pre-
empted within the private MLPP network. The resources of the non-MLPP users that exist within
the calling network are not preemptable.

When a precedence call enters a network that does not support the MLPP service, the call is
treated as an ordinary call and does not cause preemptions. A network that does not support the

- -MLCPP service is required, if technically possible within the existing system, to convey the parame-

ters of the MLPP service (e.g., precedence level, domain, etc.) intact. In this case, the network
shetld pass them on with no action taken. [n other words, the network will not act on these
parameters and pass them on transparently.

4.4 Interaction with other suppiementary services

Within the following interactions with other supplementary services, preemption applies only with-
in an MLPP domain.

4:4.1 - Call waiting

In the case of unavailability of network resources, the call waiting and MLPP services do not inter-
act, that is, the preemption of the network resources takes place regardless of the state of a call
waiting service on the call being preempted or the call waiting service being subscribed to by the
intended destination of the precedence call.

In the case of no access channels being available at the access of the called party, the interaction
between the invocations of MLPP and call waiting depends on the relative precedence levels of
the new incoming MLPP call and that of the lowest precedence MLPP call at the called access as
follows:

a) If the precedence level of the incoming call is higher than that of the lowest precedence exist-
ing MLPP call, preemption shall occur (unless the called subscriber is nonpreemptable, in which
case call waiting shall be invoked);

b) If the precedence level of the incoming call is the same as that of the lowest precedence exist-
ing MLPP call, call waiting shall be invoked;

c) lf the precedence level of the incoming call is lower than that of the lowest precedence existing
MLPP call, call waiting shall be invoked. Whether or not an optional network-provided in-band cali
waiting tone is applied in this case is an option of the service provider and is not described in this
standard.
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Note that the call waiting service may be used by an MLPP subscriber in combination with the
access resources non-preemptable option. In this case, a called user that is busy on an MLPP
call shall receive notification of an incoming higher precedence call without the lower precedence
call being preempted. As a result, the called user may either disconnect or place the lower prece-

dence call on hold in order to accept the incoming higher precedence call.
4.4.2 Calling line identitication presentation

No interaction.

4.4.3 Calling line identification restriction

No interaction.

4.4.4 Call hold

A held call may be preempted due to a lack of network resources or channels at the held party’'s
interface. The call is cleared and the served user, who invoked the call hold service, will be noti-
fied of the preemption.

For the case of multiple terminals on an interface, an idle channel that is reserved for a call held
by another terminal may be seized in order to complete a higher precedence call. In addition, an
active channel that is reserved for a held call may be preempted and seized in order to complete
a*higher precedence call. In both cases, the held call is not preempted and may be retrieved when
a channel becomes available.

4.45 MLPP

MLPP does not alter the basic call procedures under glare conditions.

4.5 Network capabilities for charging

IFshall be possible for the service provider to charge accurately for this service.

5 Functional capabilities and information flows needed for MLPP service

This clause identifies a way of dividing the overall functionality for MLPP into functional units, each
.of which could be placed in one location. The overall functionality results from communication
between the functional units (called entities) using information flows, which are also identified in this
clause. An information flow is an abstraction which is subsequently realized in clauses 6 through 8
by means of additions to existing signaling system messages or by new messages. Finally, this
clause identifies one or more specific ways in which the functional entities of MLPP can be located in
specific network or user equipments.

5.1 Functional entity model for MLPP

This clause identifies a way of partitioning the MLPP functionality into functional entities and iden-
tifies actions that occur in each functional entity. Each functional entity is an abstract representa-
tion which could be implemented in more than one kind of telecommunication equipment (e.g., in
terminal equipment, in a local switching machine, or in a database).

5.1.1 Functional model for preemption

As a service provider option, before preemption of a lower precedence call, the network may pro-
vide a search and reservation of network resources. This procedure utilizes an optional look-
ahead for busy (LFB) function to ensure that network and called user resources are available to
complete the call prior to preemption.

The functional model is shown in figure 3 for MLPP. See annex B for an illustrated breakdown of
the functional entities with and without the LFB function.
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Figure 3 — Functional model for the MLPP service

For simplicity, the functional model for the MLPP service in figure 3 shows only one transit
exchange (TR), FE4, in the physical allocations that are used as examples. Other physical alloca-
tions, as defined in 5.5, are possible. The functionalities in the model are described in the follow-
ing subclauses with emphasis on functions required for the MLPP service.

5.1.2 Description of functional entities

The functional entities (FES) that are used throughout this service description (i.e., FE1 through
FEB8) are groupings of the components that are described in the following clauses.

5.1.2.1 Call control agent (CCA) component

- - CCAs serve the users and are responsible for initiating functional requests and interacting with
the call control (CC) components.

5.1:2.2 MLPP agent (MLPPA) component
For the MLPP service, the MLPPA will

— access the MLPP service-providing capabilities of the CC components via the CCA, using
MLPP service requests for the establishment and release of a single call;

— receive MLPP indicators relating to the call from the CC component via the CCA and relay
_them to the user;

— maintain call state information as perceived from this functional endpoint of the service.
5.1.2.3 Call control (CC) component

CCs interact with each other to provide the services requested by the CCAs. In particular, for the
MLPP service, the CC will

— establish, manipulate, and release a single call (upon request of the CCA component) and
originate MLPP indicators;

— associate and relate the CCA components involved in a particular call, or service, or both;

— manage the relationship between the CCA components involved in a call (i.e., reconcile and
maintain the overall perspective of the call and/or service);

— provide network status information to the MSRC component for conducting a search for net-
work resources that can be utilized to compiete an MLPP call.

5.1.2.4 MLPP service precedence level control (MPLC) component
The MPLC component will

— validate the user-requested precedence level of the call for the MLPP service (obtained from
the CCA serving the user);
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— assign the lowest precedence level when none is selected by the user;

— provide prioritized treatment of MLPP service requests, based on the precedence levels (e.g.,
in relation to interactions with other supplementary services such as call waiting);

— provide in-band precedence ringback tone, instead of normal alerting ringback tone, for
incoming precedence calls.

5.1.2.5 MLPP service search and reservation control (MSRC) component
The MSRC component will

— obtain network status information from the CC component for initiating/conducting search for
network resources that can be used to compiete the MLPP call;

— check the status of the called user;

— search for and mark as “reserved” (without preempting) network resources that can be utilized
to complete an MLPP call.

This component is optional for use only when the search and reservation (LFB) option is chosen.
5.1.2.6 MLPP service preemption control (MPRC) component
The MPRC component will

— provide “indication of intended preemption” to the busy user that is the called party of the high-
er precedence call and receive or relay the called user response to the above indication, or
receive and relay the response;

_ —— initiate preemption of network resources, as appropriate, in order to connect a higher prece-
~ _dence call;

<= preempt one or more calls to connect a higher precedence call.
5.1.2.7 Functional entity 1 (FE1)

FE1 serves user C, who initiates an MLPP call to either user B or user D. FE1 is connected to FE3
and consists of the MLPPA and the CCA components.

5.1.2.8 Functional entity 2 (FE2)

EE2 serves user A, who is on an MLPP call with user B or user D. FE2 is also served by FE3 and
consists of the CCA and MLPPA components.

5.1.2.9 Functional entity 3 (FE3)

FE3 serves FE1 and FE2. FE3 consists of the MPLC, MPRC, and CC components. When LFB is
supported, FE3 also consists of the MSRC component.

5.1.2.10 Functional entity 4 (FE4)

FE4 connects FE3 to FES. FE4 consists of the MPRC and CC components. When LFB is support-
ed, FE4 also consists of the MSRC component.

5.1.2.11 Functional entity 5 (FE5)

FE5 serves FE7 and connects FE4 to FE6. FE5 consists of the MPLC, MPRC, and CC compo-
nents. When LFB is supported, FE5 also consists of the MSRC component.

5.1.2.12 Functional entity 6 (FE6)

FE6 serves FE8. FE6 consists of the MPLC, MPRC, and CC components. When LFB is supported,
FES® also consists of the MSRC component.

5.1.2.13 Functional entity 7 (FE7)
FE7 serves user B, who may be on an MLPP call with user A. FE7 is served by FE5 and consists
of the CCA and MLPPA components.
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5.1.2.14 Functional entity 8 (FE8)

FE8 serves user D, who is the called party of an MLPP call from user C. FE8 is served by FE6
and consists of the CCA and MLPPA components.

5.2 Information flow model for MLPP

This subclause identifies what information needs to be passed between functional entities, and
when, to permit overall operation of the MLPP service capability. Each information flow is an
abstract representation that could be implemented as a new message or as an addition to an
existing message in a call-control signaling system.

Figure 4 shows the information flow for successful preemption in the network utilizing the search
and reservation (LFB) option. The called party (user D) of the preempting call may or may not be
busy with a call of lower precedence than that of the preempting call (from user C to user D).

Figure 5 shows the information flow for successful preemption in the network without the search
and reservation (LFB) option. Again, the called party (user D) of the preempting call may or may
not be busy with a call of lower precedence than that of the preempting call (from user C to user
D).

In the general case of figures 4 and 5, the congestion need not be encountered at FE3, and FE1
ang FE2 need not be connected to the same FE (FE3). For clarity, this case is used as an exam-
ple.

Figure 6 shows the information flow for successful preemption in the access area. The called
party (user D) of the preempting call is busy with a call of lower precedence (with user A) than
that of the preempting call.

5.3 SDLs

Tht following contains the SDLs for the functional entities as defined in figure 3. These SDLs
reflect preemption in the network and at the user—network interface for networks with and without
the LFB option. SDLs are not provided for FE1, FE2, FE7, and FE8 because the actions required
at these FEs are clearly defined in the information flow diagrams.

5.3.1 SDLs for FE3

Figures 7(a), (b), and (c) contain the SDL for MLPP call setup, preemption, and LFB procedures
far FE3. It should be noted that the LFB procedures are only initiated once per call, since multiple
LFB procedures could greatly delay call setup. In addition, the release (preemption) procedures
for the call A-B are only shown for this FE, since normal call release procedures are used to
release the call once preemption is initiated by FE3. The only exception to this is preemption indi-
cations from the FEs that directly serve the users (i.e., FE1, FE2, FE7, and FE8) are required to
produce. However, SDLs for these FEs are not needed since these actions are illustrated in the
information flow diagrams.

5.3.2 SDLs for FE4

The SDL for MLPP call setup, preemption, LFB initiation, and LFB continuation procedures for
FE4 is given in figures 8(a), (b), (c), and (d). It should be noted that the LFB initiation procedures
will only apply if no LFB operation has been performed at FE3. In addition, the call being preempt-
ed in figure 8(b) is not necessarily call A-B, but some other call that happens to exist between
FE4 and FES. This gives a general case for the MLPP call setup C-D, where multiple preemptions
may be required when establishing a call of high precedence.

14


kconn
(R2010)


USERA

C-DPREEMPTING HIGHERPRECEDENCE LEVEL CALL

ANSI T1.619-1992 (R2010)

USERC ceq e = USERB USERD
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SVCREG - A-BMLPPICALL -~
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101
102 | LFB (PREC]
i LFB (PREC]|
104
B 105
LFBAJFBU RESP |106
LFBA.EBU RESP[107
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TUP FESP CONF RESP.CONF
CONF :
NOTES

1 Cause = Preempted circuit reserved for reuse.

2 Cause = Preempted circuit released not for reuse: because it was used for the same call as the circuit
between FE3 and FE4 (Call A-B) and not used for the preempting call (call C-D). The preempting call
reserved an idle circuit between FE4 and FES during the LFB procedures. Therefore, no release is
required in conjunction with call C-D setup.

Information Flow

Setup req Setup
Release req Disconnect
Release complete resp Release
Setup resp Connect
Preempt notification Hold
Accept preempt Hold ack
LFB Register

LFB/LFBU Resp

DSS1 Message

Release complete

SS7 Message
IAM

Release
Release complete
ANM
N/A

N/A

LFB

LFB resp

Figure 4 - Information flow for preemption in the network with the LFB option
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NOTES

1 Cause = Preempted circuit reserved for reuse.

2 Cause = Preempted circuit released not for reuse: because it was used for the same call as the circuit
between FE3 and FE4 (call A-B) and not used for the preempting call (call C-D).

Information Flow DSS1 Message SS7 Message
Setup req Setup 1AM

Release req Disconnect Release

Release complete resp Release Release complete
Setup resp Connect ANM

Preempt notification Hold N/A

Accept preempt Hold ack N/A

Figure 5 — Information flow for preemption in the network without the LFB option
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CONF
information Flow DSS1 Message SS7 Message
Setup req Setup IAM
Release req Disconnect Release
Release complete resp Release Release complete
Setup resp Connect ANM
Preempt notification Hold N/A
Accept preempt Hold ack N/A

Figure 6 — Information fiow for preemption in the user access area
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(a) Incoming call from FE1
Figure 7 — SDL for FE3
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(b) Release and preemption of call A-B

Figure 7 (continued)
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Figure 7 (concluded)
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(a) Incoming MLPP call from FE3
Figure 8 — SDL for FE4
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(b) Release and preemption of an MLPP call

Figure 8 (continued)
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(¢) LFB initiation procedures
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5.3.3 SDLs for FE5

The SDL for FES is quite similar to that for FE4. As a resuit, they have not been incorporated in
order to eliminate redundancy. The operation of the FE is essentially the same with only the dif-
ferences cited herein

a) Outgoing information and circuits are from FES to FE6 for the FE5 SDL (instead of from FE4 to
FES5);

"b) Incoming information and circuits are from FE4 to FE5 for the FE5S SDL (instead of from FE3 to
FEA4).

5.3.4 SDLs for FE6

The SDL diagram for MLPP call setup, preemption, and LFB procedures at FE6 are shown in fig-
ure 9(a), (b), and {c).
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(a) Incoming MLPP call from FE5
Figure 9 - SDL for FE6

26


kconn
(R2010)


ANSI T1.619-1992 (R2010)

INTERACTIONWITH )
E

CALLCOMPLETION
SERVICES INCLUDE
CALL FORWARDING SUPPLEMENTARY SERVICI
AND CALL WAITING.
RELEASE TOFES
OIVERT CALLTO (PRECEDENCECALL
ALTERNATEPARTY BLOCKED)
. T
M#gif%;:ﬂg P FOLLOWUNSUCCESSFUL
AT CALL SETUPPROCEDURES RELEASE USER D CALL AND CONNECTION
TOOTHERPARTY OF USERDCALL
(WITH PREEMPTION INDICATION),
WHILE MAINTAINING
— CONNECTION TOUSERD.
- PREEMPTION
N NOTIFICATION TO
STARTTIMER
TK

|
(WAITING FOR RESPON@
FROMFES
e
1 ]

> TIMER T k ACCEPTPREEMPTION
NOTIFICATION FROMFES

EXPIRES
|

NORMALCALL
SETUP

NORMAL CALL IS ALTERNATE
SETUP

DIVERTCALL TO
ALTERNATE PARTY

MLPP CALLSETUP
TOALTERNATE
PARTY

(b) Release and preemption of an MLPP call
Figure 9 (continued)

27


kconn
(R2010)


ANSI T1.619-1992 (R2010)

IDLE
(WAITING FORLFB)

LFB FROM
FE5

I

RESERVE INCOMING

CIRCUIT
ACCESSIBLE IF
IDLE, PREEMPTABLE
: ' IS USER N
ATERNATERARTY | INTERFACE UNRESERVE INCOMING
CALL COMPLETION ACCESSIBLE ciRcUTTOFES
SERVICES ?
AVAILABLE.
L v SENDLFBRESPONSE
NEGATIVE (NAK)
. SEND LFBRESPONSE TOFES
POSITIVE (ACK)
TOFES
( IDLE )
IDLE
(WAITING FORSETUP)
N (c) LFB procedures

Figure 9 (concluded)

5.4 Functional entity actions

Functional entities are assumed to have the basic capabilities required to properly perform their
assigned functions in the ISDN (e.g., synchronism, signaling capabilities, etc.). In addition, the
actions that occur at the functional entities during call processing stages for providing the MLPP
service described in this standard have been given reference numbers and brief descriptions. The
reference numbers are shown on the information flow diagrams (figures 4, 5, and 6).

5.4.1 Preemption in the network

5.4.1.1 Preemption in the network with the search and reservation (LFB) option

Reference
number Action
100 Receive a higher precedence call request from user [via SETUP(PREC)]

Validate the precedence level of the call

Queue the call request if all outgoing network resources to the called user are
busy — that is, if congestion is encountered (if idle resources are available, con-
tinue normal call setup)

Initiate search for preemptable network resources (circuits) [via LFB(PREC)]

Identify and mark as “reserved”, if any, the preemptable network resources (cir-
cuits) for the higher precedence call. (This happens to be the circuit of MLPP call
A-B between FE3 and FE4.) If no preemptable or idle circuits are available,
release the call with a “precedence call blocked” indication to user C.
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Send LFB to the next FE on the route

Start timer T, (if no LFB RESP is received before timer T, expires, preemption is
initiated)

101 Receive LFB
Mark as “reserved,” if any, the preemptable circuit to the preceding FE

102 Identify and mark as “‘reserved,” if any, the preemptable or idle network resource
(circuit) for the higher precedence call (this happens to be an idle circuit between
FE4 and FES5)

Send LFB to the next FE on the route

Start timer T, (if no LFB RESP is received before timer T expires, the circuit to
FES5 is unreserved and an LFB RESP Ack is returned to FE3)

103 Receive LFB
Mark as “reserved,” if any, the preemptable or idle circuit to the preceding FE
104 Identify and mark as “reserved,” if any, the preemptable or idle network resource
- (circuit) for the higher precedence call (this happens to be an idle circuit between

FES and FEB)
Send LFB to the next FE on the route

Start timer T__ (if no LFB RESP is received before timer T expires, the circuit to
FE®6 is unreserved and an LFB RESP Ack is returned to FE4)
<105 Receive LFB

Mark as “reserved,” if any, the preemptable or idle circuit to the preceding FE

106 Send the status of the circuit between this FE (FE6) and the FE encountering net-
work congestion [via LFB RESP]

Obtain and send the called user status, intended for the FE encountering network
congestion [via LFB RESP, if needed]

" 107/108 Relay LFB/LFBU RESP to the preceding FE
Cancel timer T

109 Receive LFB/LFBU RESP
Cancel timer T
Determine the status of the called user

Determine if the network resources (circuits) are available to support the preempt-
ing higher precedence call

Preempt the lower precedence call (A-B) and initiate call setup from preemption
initiating exchange (setup information includes calling party number and reserva-
tion indicator, in addition to precedence level)

110 Send “indication of intended preemption” to the called user, if busy with a call of
lower precedence [via NOTI PREMT]. Start timer Ty

111 Receive called user acceptance of intended preemption [via ACPT PREMT] (If no
acceptance of intended preemption is received before the expiry of timer T, call
diversion is initiated to the alternate party)
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If the LFB search and reservation information flow encounters a network that does
not support LFB procedures, the LFB gateway exchange will send back an LFB
Ack positive response (since the LFB was capable of reaching the interworking
point, it was able to reserve available circuits to that point) to the preemption initi-
ating exchange. Upon receiving the response, the preemption initiating exchange
will invoke preemption and begin call setup.

As indicated in figure 4, normal call release sequences with appropriate cause information and
preempted indications to the preempted users and normal call setup sequences are used, starting
from the FE encountering congestion, to connect the preempting higher precedence call, utilizing
the network resources (circuits) marked “reserved.” The setup messages will carry the reservation
indication and calling party number, in addition to the precedence level.

The resources that are marked as “reserved” during the course of the LFB procedures are subject
to preemption by higher precedence calls. If reserved resources are preempted, the call must ini-
tiate normal search for idle or preemptable resources when the setup information reaches the FE
where the reserved resources were preempted.

If the called user (user D) is not busy and does not respond to the precedence call setup indica-
tion within timer T, and an alternate party is subscribed to, the network will initiate alternate party
diversion. In addition, if the called party (user D) is busy on a call of equal or higher precedence
of=is busy with nonpreemptable access resources, an alternate party is subscribed to, and no call
completion services (i.e., call waiting or call forwarding busy) are available, the network will initi-
ate alternate party diversion.

5.4.1.2 Preemption in the network without the search and reservation (LFB) option

" - —Rgéference
- rumber Action
%00 Receive a higher precedence call request from user [via SETUP(PREC)]
Validate precedence level of the call
Queue the call request if all outgoing network resources to the called user are
busy — that is, if congestion is encountered (if idle resources are available, con-
tinue normal call setup)

. 201 Preempt the lower precedence call (A-B) and initiate call setup from preemption
initiating exchange (setup information includes calling party nhumber and reser-
vation indicator, in addition to precedence level)

202 Send “indication of intended preemption” to the called user, if busy with a call of
lower precedence {via NOTI PREMT]. Start timer Ty
203 Receive called user acceptance of intended preemption [via ACPT PREMT] (!f

no acceptance of intended preemption is received before the expiry of timer Ty,
call diversion is initiated to the alternate party)

Reserve user access channel for preempting call.

As indicated in figure 5, normal call release sequences with appropriate cause information and
preempted indications to the preempted users and normal call setup sequences are used, starting
from the FE encountering congestion, to connect the preempting higher precedence call. The
setup messages will carry the calling party number, in addition to the precedence level.

If the called user (user D) is not busy and does not respond to the call setup indication within
timer Ty, when an alternate party is subscribed to, the network will initiate alternate party diver-
sion. In addition, if the called party (user D) is busy on an equal or higher precedence call or is
busy with access resources nonpreemptable, an alternate party is subscribed to, and no call com-
pletion services (i.e., call waiting or call forwarding busy) are available, the service network will
initiate alternate party diversion.
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5.4.2 Preemption of access resources

Reference
number Action
300 Receive a precedence call request from user [via SETUP(PREC)]
Validate precedence leve! of the call and initiate call setup (call setup informa-
tion includes calling party number also)
" 301 Receive setup information
Determine the status of the called user D (busy with lower precedence level call
in this case)
302 Initiate preemption of current call between user A and user D by sending release
request indication to FE5
303 Send “indication of intended preemption” to the called user [via NOTI PREMT].
Start timer Ty
304 Receive called user acceptance of intended preemption [via ACPT PREMT] (if

no acceptance of intended preemption is received before the expiry of timer T,
call diversion is initiated to the alternate party)

Reserve user access channel for preempting call.

As indicated in figure 6, normal call release sequences with appropriate cause information and
preempted indications to the preempted user and normatl call setup sequences follow. Starting

_ __ -em the FE encountering congestion, the preempting higher precedence call, is established utiliz-

_ ing the access resources (circuits) marked “reserved.” The setup messages will carry the reserva-
tion indication and calling party number, in addition to precedence level.

5.5 Allocation of functions to equipment

This subclause identifies a number of different plans, called scenarios, for allocating the function-
al subdivision of MLPP to specific network or user equipments. Each scenario implicitly identifies
what protocol is impacted by the MLPP information flows.

The functional model relates to preemption of call(s) in the network to connect a higher prece-
.dence call. The following matrix contains additional, nonexhaustive scenarios. Note that FE5S
serves as a local exchange (LE) for FE7 and a TR for FE8 in scenarios 1 and 3. There may exist
one or multiple TRs between the LEs in the various scenarios.

Functional entities

FE1 | FE2 FE3 FE4 | FE5 | FE6 FE7 | FES8
Scenarios
1 TE TE LE TR LE LE TE TE
2 TE TE NT2 LE LE NT2 TE TE
3 TE TE NT2 LE LE LE TE TE
4 TE TE LE TR LE NT2 TE TE
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6 Switching and signaling specification for MLPP at the user-network interface

This clause contains the detailed specification of switching and signaling capabilities that will sup-
port the service capabilities described in earlier clauses. It identifies the digital subscriber signaling
system number 1 (DSS1) messages and procedures needed to support the information flows and
functional entity actions for the scenarios of clause 5.5.

6.1 Formats and coding for MLPP

This subclause identifies the messages, codesets, information elements, and codepoints specified
for MLPP to realize the information flows between telecommunications equipments associated
with the user—network access interface as identified in 5.5.

6.1.1 Messages

The following messages are applicable for the operation of the MLPP service: SETUP, ALERT-
ING, PROGRESS, REGISTER, HOLD, HOLD ACK, HOLD REJECT, DISCONNECT, RELEASE,
and RELEASE COMPLETE.

The SETUP, ALERTING, PROGRESS, NOTIFY, DISCONNECT, RELEASE, and RELEASE COM-
PLETE messages shall be as defined in 3.1 of ANSI T1.607. For the SETUP, PROGRESS, NOTI-
FY, DISCONNECT, and RELEASE COMPLETE messages the following changes are required:

a) The SETUP message may contain precedence level information element (IE). 1t shall contain
the optional calling party number, called party number, and channel identification IEs as manda-
tory IEs. It shall also contain: (a) the signal IE when a precedence call is delivered to the called
user, and (b) the call identity IE — as defined in this standard — as appropriate to the MLPP proce-
__dure. The PROGRESS message shall contain the signal IE to provide required tones, as
. described in the MLPP procedure. The NOTIFY message shall contain the notification indicator IE
tQ.indicate delay in call setup, as described in the MLPP procedure. The DISCONNECT message
shall include the Cause and Signal IEs, coded as described in this standard;

b) The RELEASE COMPLETE message shall contain the Facility |E (with the return result com-
ponent) when it is sent in response to the REGISTER message (as defined in 7.1.5 of ANSI
T1.610) that shall be used to invoke an MLPP DSS1 look-ahead for busy (LFB) query.

The REGISTER, HOLD, HOLD ACK, and HOLD REJECT messages shall be as defined in 7.1 of
ANSI T1.610. The REGISTER message shall contain the precedence level, bearer capability, call-
ing pdrty number, calied party number, and channel identification IEs encapsulated within the
Invoke component of the facility IE. The HOLD message shall also contain the cause, call identity,
and signal IEs, coded as appropriate to the MLPP procedure. The HOLD ACK message shall con-
tain the call identity IE, as described in the MLPP procedure.

6.1.2 Codesets

All information elements (IE), except the Precedence level IE, are in codeset 0. Precedence level
IC, however, is in American National Code.2) Cause values 45 and 46, contained in the cause IE,
and signal value 66, contained in signal IE, are American National codes, as described in ANSI
T1.607. An additional meaning for signal value 66 is provided in annex D of this standard. Signal
value 9, which is also defined in annex D, will be described as an American National code in a
future American National Standard.?)

2) An American National Standard for this code is under development. Contact the secretariat for more recent
information.
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6.1.3 Information elements
The following IEs are applicable.
6.1.3.1 Precedence level information element

For selecting precedence level and reservation in the DSS1, the precedence leve! IE, as shown
below, shall be used:

8 7 6 5 4 3 2 1 Octet
Precedence leve! information
0 1 0 0 0 0 0 1 1

element identifier

Length of precedence level contents

1 Coding Spare Precedence
Ext standard level
0/1 Spare Change|Spare LFB 4
Ext value indication
- 01 MLPP service domain 4a,b,..
Ext

- _ _ Precedence level IE identifier shall be defined as “01 0 0 0 0 0 1” and will be an American

National Code.?

Ottet 3:
Bit 8 Set to 1 as an extension bit
Bits
7-6 (Coding standard)
00 CCITT standardized coding
- 10 National standard
Bits
5 (Spare)
Bits

4321 (Precedence level)

00000 (FLASH OVERRIDE - highest)
00011 (FLASH)
00102 (IMMEDIATE)
00113 (PRIORITY)
01004 (ROUTINE - lowest)
0101
to Spare
1111
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Octet 4:
Bit8 Set to 0/1 as an extension bit
Bits
765 (Spare)
Bit 4 (Change value)

0 Precedence level coding privilege may be changed at network boundaries
1 Precedence level coding privilege may not be changed at network boundaries
Bit3 (Spare)
Bits
2-1 (LFB indication)
00 LFB allowed
01 LFB not allowed
10 Path reserved
11 Spare
Ogtet 4a:
Bit 8 Set to 0/1 as an extension bit
Bits

7654321 (MLPP service domain)

L 0000000 Defense switched network
- 0000001

to Spare

1111111
Octet 4b..:

Used for MLPP service domain, as needed.
6.1.3.2 Facility information element

For the functional protocol, the Facility 1E, as described in 8.2.2 of ANSI T1.610, shall be used.
The invoke and return result components within the Facility IE are, respectively, shown in figures
C.1 and C.2 of annex C.

Facility information element contains MLPP operation value of 000 1 1 0 0 0 for the MLPP DSS1
LFB query and two parameters, each one octet-long, within the return result component for MLPP
DSS1 LFB query results, coded as shown in the ASN.1 notation (6.1.3.7) for the Facility IE.
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6.1.3.3 Cause information element

For indicating the preemption of the call in the network and in the access, the Cause lE, as
described in 4.5.11 of ANSI T1.607, shall be used with the following two American National code-
points for cause values:

Number Cause Location coding and diagnostics

Location is coded “0 1 1 0 — local interface controlled
by this exchange” to indicate that the call is being
preempted, circuit is reserved for reuse

45 Preemption
Location is coded with any other code (not “0 1 1 0%)
to indicate that the call is being preempted, circuit is
not reserved for reuse
46 Precedence No preemptable circuit or called user is busy with a
call blocked call of equal or higher precedence level

6.4.3.4 Notification indicator information element

For indicating call completion delay, the Notification indicator |E, as described in 4.5.20 of ANSI
T1.607, shall be used with the following notification description:

Notification description (Octet 3)
- 77 Bits
- - 7654321

0000100 Call completion delay
6.1.3.5 Signal information element

For providing tones and announcements, the Signal IE, as described in 4.5.24 of ANSI T1.607,
shall be used with the following two US national codepoints for signal values:

Signal value (Octet 3)
Bits
87654321

00001001 (9) Preemption tone

01000010 (66) Alertingon — pattern2
(Special/priority alerting)
(See annex D for North
American practice for MLPP
service)
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6.1.3.6 Call identity information element

For uniquely identifying a call over the user—network interface, the Call identity IE, as described
betow, shall be used.

8 6 5 4 3 2 1 Octet
Call identity information
0 0 1 0 0 0 0 1
element identifier
Length of call identity contents 2
Call identity (any bit pattern allowed) 3, etc.

6.1.3.7 ASN.1 notation for facility information element

ASN.1 notation for the Facility IE follows:
- -Begin MLPP look-for-busy (LFB) query ASN.1 notation

. J

36

MLPP_LFB_query

MLPP_LFB_arg

MLPP_LFB_resp

OPERATION
ARGUMENT MLPP_LFB_arg
RESULT MLPP_LFB_resp
ERRORS

{

Notsubscribed

}
=24

;= [APPLICATION 0] SEQUENCE

{
bC_IE IMPLICIT OCTET STRING,

pREIEVL_IE IMPLICIT OCTET STRING,
CALLING_IE IMPLICIT OCTET STRING,
CALLED_IE IMPLICIT OCTET STRING,
cHNLID_IE IMPLICIT OCTET STRING

- -Bearer capability IE, Calling

party number IE, Called party number IE,
and Channel identification IE shall be

as defined in ANSI T1.607.

- -Precedence level IE shall be as defined in 6.1.3.1.
= IMPLICIT SEQUENCE {sTATUS, IOCATION}

- -The MLPP DSS1 LFB query response
contains two parameters, sTATUS,
and IOCATION
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sTATUS

IOCATION

Notsubscribed

::= ENUMERATED

{
sUCCESS (1),

- -Many cases as described in the MLPP
procedure with LFB option
fAILURE (2),

- -Many cases as described in the
MLPP procedure with LFB option

bEARER_CAPABILITY_CHECK_CaseA (3),
- -bearer capability check failure,
not authorized

bEARER_CAPABILITY_CHECK_CaseB (4),
- -bearer capability check failure,
not implemented

bEARER_CAPABILITY_CHECK_CaseC (5),
- -bearer capability check failure,
not available

pATH_RESERVATION_DENIED (6)
- -circuit cannot be reserved at the
far end

}

= IMPLICIT OCTET STRING

- -a bit string which conforms to

Octet 3 of the Cause information
element as defined in ANSI T1.607,
except that bit 8 is marked as a spare

ERROR

- -LFB option is not allowed by the
service provider

- -End of MLPP LFB query operation

6.1.4 Codepoints

Codepoints shall be as described in 6.1.3.

6.2 Procedures for MLPP

ANSI T1.619-1992 (R2010)

This subclause specifies detailed switching and signaling procedures for MLPP for activation,
invocation, notification, operation, and deactivation. It defines service states, timers, and error
handling at the user—network interface.

37


kconn
(R2010)


ANSI T1.619-1992 (R2010)

6.2.1 Support assumptions

User subscription options of the MLPP service for maximum authorized precedence level, alter-
nate party, and access resources preemptable shall be as stated in 4.2.1.

Tones and announcements shall be provided from the originating exchange, or terminating
exchange, or both, as appropriate, and as described in this standard.

6.2.1.1 Terminal support assumptions

Terminal equipment invoking MLPP service should be able to indicate the precedence level of the
call in the SETUP message and should support the US national cause values: 45, “preemption”
and 46, “precedence call blocked” and US national signal value 9, “preemption tone.”

Terminal equipment that receive MLPP calls should support the HOLD family of messages, US
national cause values: 45, “preemption” and US national signal values: 9, “preemption tone” and
66, “alerting on-pattern 2.” The terminal should be capable of producing the desired ringing
cadence (for “precedence call alerting”) in response to the signal vaiue 66. Terminal equipment
receiving MLPP calls do not have to subscribe to the call hold service.

6.2.1.2 Network support assumptions
Sae 4.1.1.
6.2.2 Service states and timers

No additional call states, beyond those specified in ANSI T1.607 and T1.610, are identified for the
MLPP service. Four additional timers T,, T, T, 5, and Tgg beyond those specified in ANS! T1.607

" - —~dnd T1.610, shall be empioyed with the MLLPP operation, as described in this standard.

Network timer T, is started when the serving exchange notifies a user of a precedence call. This
timer has a range of values from 4 to 30 seconds.

Timer T is started when the MLPP DSS1 LFB query is invoked. This timer has an approximate
value of 15 seconds.

Timer T g is started when the MLPP DSS1 LFB query successfully locates and marks as reserved
a preemptable circuit. This timer has an approximate value of 30 seconds.

Timer Tgrg is started when the call is released with the DISCONNECT message and the circuit is
reserved for reuse. This timer has a value of 12 seconds.

6.2.3 Activation/deactivation
No activation/deactivation procedures are identified for MLPP.
6.2.4 Invocation

The calling user will invoke the MLPP service by including the Precedence level IE in the SETUP
message. If the Precedence leve! IE is not included, the precedence level is assumed to be the
lowest precedence level (i.e., precedence level = ROUTINE). The precedence level inserted by -
the user may be up to and including the maximum subscribed to precedence level on a per call
basis.

6.2.5 Notification

Notification to the calling, called, and preempted users (as a result of preemption in the network
or access) shall be conveyed in call control messages using cause 45 and 46 in the Cause IE, as
described in this standard.

Notification to the calling user of delay in call setup shall be conveyed in the NOTIFY message
using notification description “0 0 0 0 0 1 0 0” in the Notification indicator 1E, as described in this
standard.
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6.2.6 Normal operation

Normal operation without an optional MLPP DSS1 LFB query is illustrated in figure 10 and
described in 6.2.6.1. The optional MLPP DSS1 LFB procedure is described in 6.2.6.2.

6.2.6.1 MLPP DSS1 procedure without LFB option

6.2.6.1.1 Procedure at originating exchange (OE)

Upon receipt of a SETUP message for an MLPP service call, the originating exchange (OE) will
do the following:

a) If the Precedence level IE is not present in the SETUP message for a call invoking MLPP ser-
vice, the originating exchange (OE) shall formulate a Precedence level |E with a precedence level
equal to ROUTINE;

b) If the Precedence level IE is present in the SETUP message for a call invoking the MLPP ser-
vice, it shall validate the precedence level to ensure that it falls within the range that the calling
user is authorized. If the precedence level is exceeded, the originating exchange (OE) shall return
a RELEASE COMPLETE message with cause 50, “requested facility not subscribed.” An
announcement of “precedence level exceeded” may also be provided to the calling user.

0 both cases in (a) and (b) above, the originating exchange (OE) shall also set appropriate codes
for LFB Indication (“LFB allowed” or “LFB not allowed,” depending whether LFB option is sub-
scribed to for this precedence level or not) and MLPP service domain in the Precedence level IE;

¢) Upon formulating the Precedence level |E with a precedence level equal to ROUTINE or receiv-
_ing the Precedence level |IE with a valid precedence level, the originating exchange shall send the
-~ — CALL PROCEEDING message toward the calling user and one of the following will occur:

< 1) If the originating exchange (OE) is an LE, a setup request indication shall be sent toward
the network;

2) If the originating exchange (OE) is an NT2, then

i) if there is an idle circuit to propagate the call to the next exchange, a SETUP message
shall be sent after marking the circuit busy at the precedence level and the MLPP service
domain of the MLPP call;

- - i) if there are no idle circuits (i.e., congestion is encountered), the following will occur:

A) if the call is a ROUTINE call, it shall be cleared backward (toward calling user)
employing the “normal clearing” procedures as described in 5.3 of ANSI T1.607 with
cause 34, “no circuit/channe! available”;

B) if the call is a precedence call and a preemptable circuit is not located, it shall be
cleared backward {toward calling user) employing the DISCONNECT message with
cause 46, “precedence call blocked.” An announcement of “precedence call blocked”
may also be provided to the calling user;

C) if the call is a precedence call and a preemptable circuit is located, then the MLPP
call on that circuit shall be cleared: (a) forward (toward network) using a DISCONNECT
message with cause 45, “preemption” (with location coded “0 1 1 0” to indicate that cir-
cuit is reserved for reuse), and (b) backward (toward to be preempted user) using a
DISCONNECT message with cause 45, “preemption” (with location coded other than
“0 1 1 0” to indicate that circuit is not reserved for reuse). The circuit reserved for reuse
is marked with the precedence level and MLPP service domain of the preempting call. A
timer Tgp is started upon sending the DISCONNECT message in case (a) to ensure that
the circuit reserved for reuse is unreserved at the expiry of timer Tga. A PROGRESS
message with signal IE, containing signal value 9, shall be sent to the preempted user
in case (b) prior to sending the DISCONNECT message so that a “preemption tone”
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may also be applied to the preempted user. After the existing MLPP call has been
cleared, timer Tgg is stopped and the same (reserved) circuit shall be used to continue
the preempting calt using a SETUP message, which shall contain the channel identifica-
tion of the reserved circuit. At the expiry of timer Trg, the procedure in 6.2.6.1.1(c)(2)
shall be followed, if this was the first attempt to setup the MLPP call; otherwise, the call
shall be cleared backward (toward calling user) employing the DISCONNECT message
with cause 46, “precedence call blocked.” An announcement 48 of “precedence call
blocked” may also be provided to the calling user;

d) The precedence call may not be completed as a resuit of a network exchange being busy with
calls of equal or higher precedence (on the path toward the called user) or no preemptable circuit

.in the called DSS1 interface. In this case, upon receipt of the RELEASE message (when OE is a

LE) or DISCONNECT message (when OE is an NT2) with cause 46, “precedence call blocked,”
from the network side, the originating exchange shall return a DISCONNECT message with the
same cause to clear the call. An announcement of “precedence call blocked” may also be provid-
ed to the calling user;

e) The precedence call may not be completed as a result of called user, who has not subscribed to
alternate party, is busy with either: (a) a call of equal or higher precedence than the calling user
and no call completion services (call waiting or call forwarding busy are examples) are available
of (b) nonpreemptable access resources and no call completion services are available. In this
case, upon receipt of the RELEASE message (when OE is a LE) or DISCONNECT message
(when OE is an NT2) with cause 46, “precedence call blocked,” from the network side, the origi-
nating exchange shall return a DISCONNECT message with the same cause to clear the call. An
announcement of “precedence call blocked” may also be provided to the calling user;

f) An MLPP call may be preempted as a result of preemption in the network or access. In this
" €ase, upon receipt of the RELEASE message (when OE is a LE) or DISCONNECT message
(When OE is an NT2) with cause 45, “preemption,” from the network side, the originating
exchange shall deliver a DISCONNECT message with the same cause to clear the call. A
PROGRESS message with Signal |E, containing signal value 9, shall be sent to the preempted
user prior to sending the DISCONNECT message so that a “preemption tone” may also be applied
to the preempted user.

6.2.6.1.2 Procedure at local exchange (LE) on the called user side

Upon receipt of the setup indication (from IAM message), the local exchange (LE), which is not a
DE, shall set appropriate codes for LFB indication (“‘LFB allowed” or “LFB not allowed”) and MLPP
service domain in the Precedence level |IE and do the following:

42

a) If there is an idle circuit to propagate the call to the next exchange, then a SETUP message
shall be sent after marking the circuit busy at the precedence level and MLPP service domain of

the incoming MLPP call;

b) if there are no idle circuits (i.e., congestion is encountered), the following will occur:

1) If the incoming call is a ROUTINE call, normal clearing of the calling user shall be initiated
with cause 34, “no circuit/channel available”;

2) If the incoming call is a precedence call and a preemptable circuit is not located, clearing
of the calling user shall be initiated with cause 46, “precedence call blocked”;

3) If the incoming call is a precedence call and a preemptable circuit is located, then the
MLPP call on that circuit shall be cleared: (a) forward (toward called user) using a DISCON-
NECT message with cause 45, “preemption” (with location coded “0 1 1 0” to indicate that
circuit is reserved for reuse), and (b) backward (toward to be preempted user) using a dis-
connect indication with cause 45, “preemption” (with location coded other than “0 1 1 0" to
indicate that circuit is not reserved for reuse). The circuit reserved for reuse is marked with
the precedence level and MLPP service domain of the preempting call. A timer Ty is started
upon sending the DISCONNECT message in case (a) to ensure that the circuit reserved for
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reuse is unreserved at the expiry of timer Tgg. After the call has been cleared, timer Tgg is
stopped and the same (reserved) circuit shaii be used to continue the caii using a SETUP
message, which shall contain the channe! identification of the reserved circuit. At the expiry
of timer Tgg, the procedure in 6.2.6.1.2 shall be followed, if this was the first attempt to setup
the MLPP call; otherwise, the call shall be cleared backward (toward calling user) employing
the disconnect indication with cause 46, “precedence call blocked”.

6.2.6.1.3 Procedure at destination exchange (DE)

U"pon receipt of the SETUP message (when DE is an NT2) or a setup indication (from the |AM
message when DE is an LE), destination exchange (DE) that serves the called user will do the fol-
lowing:

a) For SETUP message receipt:

The incoming circuit (identified by channel identification within the SETUP) shall be marked busy
at the precedence level and MLPP service domain of the MLPP call. Then

1) if LFB indication in the Precedence level IE of the SETUP message is set to “path
reserved”, timer T o is stopped. Then

i) if the reserved (or marked) circuit to the called user (as identified by a match between

. the calling party number within the SETUP of the MLPP call and calling party numbers of
the “reserved” circuits) is found and it is not idle, the procedure in 6.2.6.1.3(b)(3)(i)(A)(!)
shall be followed if the called user is busy; otherwise, the procedure in 6.2.6.1.3(b)(3)(i)
shall be followed;

ii) if the reserved circuit to the called user is found and it is idle, the procedure in
6.2.6.1.3(b)(1)(ii) shall be followed;

a- iii) if the reserved circuit to the called user is not found, the procedure in 6.2.6.1.3(b) shall
be followed;

2) if LFB Indication in the Precedence level IE of the SETUP message is not set to “path
reserved”, the procedure in 6.2.6.1.3(b) shall be followed.

b) For setup indication or SETUP message receipt:

1) If the called user is idle and an idle circuit to deliver the call to the called user exists, it
- shall mark the idle circuit busy at the precedence level and MLPP service domain of the
incoming MLPP call. Then

i) if the incoming call is a ROUTINE call, a SETUP message shall be delivered to the
called user and normal call completion procedures, as described in 5.2.5 of ANSI T1.607,
shall be followed;

ii) if the incoming call is a precedence call, a SETUP message shall be delivered to the
called user. The SETUP message shall contain the Signal IE with signal value 66 so that a
“precedence call alerting” may be provided to the called user. Then

A) if an alternate party is subscribed to, then

1) upon receipt of ALERTING message, indicating that the called user has been noti-
fied of the precedence call, timer T, is started. If no CONNECT message is received
before the expiry of timer T, timer T, is stopped and the precedence call shall be
diverted to the alternate party, using the call forwarding procedures as described in
the CF service. The setup sent to the alternate party (i.e., redirection number = the
ISDN number of the alternate party) shall contain the precedence level of the divert-
ed precedence call, LFB indication set to “LFB not allowed”, and the reason for redi-
rection = call forwarding no reply). If the CONNECT message is received before the
expiry of timer T, (indicating called user acceptance of preemption), timer Ty is
stopped and normal call completion procedures, as described in 5.2.5 of ANSI
T1.607, shall be followed;
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Il) if no ALERTING message is received, the precedence call shall be diverted to the
alternate party, using the call forwarding procedures as described in the CF service. The
setup sent to the alternate party (i.e., redirection number = the ISDN number of alternate
party) shall contain the precedence level of the diverted precedence call, LFB indication
set to “LFB not allowed”, and the reason for redirection = call forwarding no reply);

B) if no alternate party is subscribed to, normal cali completion procedures, as
described in 5.2.5 of ANSI T1.607, shall be followed;

2) if the called user is idie, but an idle circuit to deliver the call to the called user does not
exist, then

i) if the call is a ROUTINE call, clearing of the calling user shall be initiated by sending a
RELEASE COMPLETE message (for receipt) or a release complete indication (for setup
indication receipt) to the network side with cause 34, “no circuit/channel available”;

ii) if the call is a precedence call and the existing MLPP call is at lower precedence,
the existing MLPP call to the busy user (i.e., “other user”) on the called interface
shall be cleared toward: (a) the busy user with cause 45 (with location coded to
“0 11 07"), and (b) the network with cause 45 (with location coded other than “0 1 1 07)
and the preempting call setup continues employing the procedure in 6.2.6.1.3(b)(1)(ii)
(if preemptable access resources exist) or 6.2.6.1.3(b)(3)(ii)(A)(1) (if preemptable
access resources do not exist) shall be followed except that the “called user” is to be
interpreted as the “other user” under consideration on the called interface;

iii) if the call is a precedence call and the existing call is at equal or higher prece-
dence, clearing of the calling user shall be initiated by sending a DISCONNECT mes-
sage (for SETUP message receipt) or a disconnect indication (for setup indication
receipt) to the network side with cause 46, “precedence call blocked”;

*1‘3) if the called user is busy, then
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i) if the call is a ROUTINE call, clearing of the calling user shall be initiated by sending a
RELEASE COMPLETE message (for SETUP message receipt) or a release complete indi-
cation (for setup indication receipt) to the network side with cause 17, “user busy”;

ii) if the call is a precedence call, then
A) if the called user is busy with a call of lower precedence, then

I) if preemptable access resources exist, the existing MLPP call shall be placed on
hold, using a HOLD message delivered to the called user with cause 45, “preemp-
tion” (in order to notify the called user of intended preemption) and timer T, is start-
ed. The HOLD message shall also contain the call identity 1E and signal IE with sig-
nal value 9 so that a “preemption tone” may be appiied to the called user. An
announcement of “intended preemption” may also be provided to the called user.

If no HOLD ACK message, containing the Call identity IE, is received before the
expiry of the timer Ty, timer T, is stopped. Then, if an alternate party is subscribed
to, the existing MLPP call shall be cleared to the called and remote (to be preempt-
ed) users with a cause 45 (with location coded as other than “0 1 1 0”) and the
incoming (preempting) calil shall be diverted to alternate party, using the call forward-
ing procedures as described in the CF service. The setup sent to the alternate party
(i.e., redirection number = the ISDN number of alternate party) shall contain: the
precedence level of the diverted precedence call, LFB indication set to “LFB not
allowed”, and the reason for redirection = call forwarding busy). Otherwise (i.e., when
no HOLD ACK message is received before the expiry of the timer T, and no alternate
party is subscribed to), the existing MLPP call shall be cleared to: (a) the called user
with a cause 45 (with location coded as “0 1 1 0”), and (b) the remote (to be preempt-
ed) user with a cause 45 (with location coded as other than “0 1 1 0”) and the setup
shall be continued for the incoming (preempting) call, using a SETUP message and
by employing the circuit that was held (reserved).
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If the HOLD ACK message, containing the call identity IE, is received before the
expiry of timer Ty (indicating the acceptance of intended preemption), timer Ty is
stopped, the existing MLPP call shall be cleared to: (a) the called user with a cause
45 (with location coded as “0 1 1 0") and (b) the remote (to be preempted) user with a
cause 45 (with location coded as other than “0 1 1 0”). The setup shali be continued
for the incoming (preempting) call, using a SETUP message and by employing the
circuit that was held (reserved).

If a STATUS message is received in response to the HOLD message sent by the net-
work indicating that the called user does not support the HOLD family of messages,
the existing MLPP call shall be cleared to: (a) the called user with a cause 45 (with
location coded as “0 1 1 07), and (b) the remote (to be preempted) user with a cause
45 (with location coded as other than “0 1 1 0”). The setup shall be continued for the
incoming (preempting) call, using SETUP message and by employing the circuit pre-
viously used by the existing MLPP call (see 6.2.7).

In all cases above, the SETUP message shall contain the call identity IE and signal
IE with signal value 66 so that a “precedence call alerting” may be provided to the
called user;

I) if preemptable access resources do not exist, then

— if call completion services are available, interactions with call completion ser-
vices shall be initiated;

— if call completion services are not available, but alternate party is subscribed to,

the incoming precedence call shall be diverted to the alternate party, using the call

forwarding procedures as described in the CF service. The setup sent to the alter-

- - nate party (i.e., redirection number = the ISDN number of alternate party) shall

- contain the precedence level of the diverted precedence call, LFB indication set to
“LFB not allowed,” and the reason for redirection = call forwarding busy);

— if call completion services are not available and no alternate party is subscribed
to, clearing of the calling user shail be initiated by sending a DISCONNECT mes-
sage (for SETUP message receipt) or a disconnect indication (for setup indication
receipt) to the network side with cause 46, “precedence call blocked”;

.. B) if the called user is busy with a call of equal or higher precedence, the procedure in
6.2.6.1.3(b)(3)(ii)(A)(l) shall be followed.

¢) An MLPP call may be preempted as a result of preemption in the network or access. In this
case, upon receipt of the RELEASE message (when DE is an LE) or DISCONNECT message
(when DE is an NT2) with cause 45, “preemption,” from the network side, the destination
exchange (DE) shall deliver a DISCONNECT message with the same cause to clear the call. A
PROGRESS message with the signal IE, containing signal value 9, shall be sent to the preempted
user prior to sending the DISCONNECT message so that a “preemption tone” may also be applied
to the preempted user.

6.2.6.2 Optional MLPP DSS1 LFB procedure

When the LFB option is supported by the service provider and the LFB indication in the prece-
dence level IE contained in the SETUP message is coded to “LFB allowed”, then the MLPP DSS1
LFB query shall be invoked in the DSS1 environment at the preemption initiating exchange when
congestion (no idle circuits) is encountered. Note that this query shall also be invoked in the
DSS1 environment to continue the SS7 LFB query. The DSS1 shall employ the invoke compo-
nent of the MLPP_LFB_query operation in the facility IE of the REGISTER message to invoke the
query and the return result component of the MLPP_LFB_query operation contained in the facility
IE of the RELEASE COMPLETE message to report on the results of the query.

The optional MLPP DSS1 LFB procedure is illustrated in figure 11 and described below.
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Figure 11 — Normal operation for MLPP with LFB option (successful preemption)
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6.2.6.2.1 Procedure at originating exchange (OE)

If the originating exchange is an NT2 that encounters congestion (i.e., no idle circuit) and locates
a preemptable circuit and if LFB query is being invoked on the call for the first time, then the NT2
shall mark the circuit, as identified by its channel identification (with precedence ievel, MLPP ser-
vice domain, and calling party number), for preemption and reserved for use by the preempting
call. Otherwise, the procedure in 6.2.6.1.1(¢)(2) shall be followed. A timer T, p is started to ensure
that the marked circuit is unreserved at the expiry of timer T g. It shall then invoke the MLPP
DSS1 LFB query with a REGISTER message sent towards the called user with an operation value
setto 000 110 0 0" in the invoke component of the facility IE. Timer T, is started when the
REGISTER message is sent. At the same time the REGISTER message is sent, a NOTIFY mes-
sage is sent toward the calling user to indicate delay in call completion. The notification descrip-
tion field in the notification indicator IE within the NOTIFY message shall be coded to indicate
“call completion delay”. The REGISTER message launches an SS7 LFB query in the network, the
results of which are returned in the SS7 LFB query response (see 7.2.3.3.2). The SS7 LFB query
response shall launch the RELEASE COMPLETE message in the DSS1 containing the same
operation value in the return result component of its facility IE. The following actions then occur:

a) If no RELEASE COMPLETE message is received and the timer T expires, LFB Indication is
set to “LFB Not Allowed”, timers T, and T g are stopped, the circuit previously marked as
rgserved is unreserved, and procedure described in 6.2.6.1.1(c)(2) shall be followed;

b) If the RELEASE COMPLETE message is received before the expiry of timer T, indicating suc-
cess of the SS7 LFB query (see 7.2.3.3.2), timer T, is stopped, LFB indication is set to “path
reserved”, and one of the following will occur:

- _ _ —=4) |f the circuit that was previously reserved for use by the preempting call is found and it is

. _ notidle, procedure described in 6.2.6.1.1(c)(2)(i)(A) shall be followed;

<-2) If the circuit that was previously reserved for use by the preempting call is found and it is
idle, procedure described in 6.2.6.1.1(c)(2)(i) shall be followed;

3) If the circuit that was previously reserved for use by the preempting call is not found, LFB
Indication is set to “LFB Not Allowed”, timer T g is stopped, and the procedure described in
6.2.6.1.1(c)(2) shall be followed;

In cases (a) and (b) above, timer T o is stopped when subsequent SETUP for the preempt-
. ing call is sent;

c) If the RELEASE COMPLETE message is received before the expiry of timer T, containing Path
Reservation Denied indication, the same action as in (a) above shall take place;

d) If the RELEASE COMPLETE message is received before the expiry of timer T, indicating fail-
ure of the SS7 LFB query (see 7.2.3.3.2 of this standard), timers T, and T g are stopped, the cir-
cuit previously marked as reserved is unreserved, and the incoming precedence call shall be
cleared backward (toward calling user) using a DISCONNECT message with cause 46, “prece-
dence call blocked". An announcement of “precedence call blocked” may also be provided to the
calling user.

6.2.6.2.2 Procedure at local exchange (LE) on the called user side

When an LFB option is provided in the DSS1, upon encountering congestion (i.e., no idle circuit)
after the receipt of a setup indication (from IAM message) and locating a preemptable circuit or
upon receipt of the SS7 LFB query indication, the local exchange (LE), which is not a DE, will do
the following, if LFB is invoked on the call for the first time; otherwise, the procedure in 6.2.6.1.2
shall be followed:

a) For SS7 query indication receipt:

If a preemptable or idle circuit is not located, then a failure indication shall be launched toward the
network.
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b) For either SS7 query indication or setup indication receipt:

Preemptable or idle (for SS7 LFB query only) circuit, as identified by its channel identification,
shall be marked (with precedence level, MLPP service domain, and calling party number) for pre-
emption and reserved for use by the preempting call. A timer T 4 is started to ensure that the
marked circuit is unreserved at the expiry of timer T 4. It shall then invoke the MLPP DSS1 LFB
query with a REGISTER message sent towards the calied user with an operation value set to
“00011000"inthe invoke component of the facility IE. Timer T is started when the REGISTER
message is sent. For the setup indication receipt, at the same time the REGISTER message is
sent, a NOTIFY message is sent toward the calling user to indicate delay in call completion. The
notification description field in the notification indicator IE within the NOTIFY message shall be
coded to indicate “call completion delay”. The response to the REGISTER message shall be
received in the RELEASE COMPLETE message containing the same operation value in the return
result component of its facility IE. The following actions then occur:

1) If no RELEASE COMPLETE message is received and the timer T, expires, timers T, and
T g are stopped and the circuit previously marked as reserved is unreserved. Then

iy For SS7 query indication receipt: A success indication shall be launched toward the net-
work.

- iiy For setup indication receipt: LFB indication is set to “LFB not allowed”, and procedure
described in clause 6.2.6.1.2 shall be followed.

2) If the RELEASE COMPLETE message is received before the expiry of timer T, indicating
success of the DSS1 LFB query, timer T is stopped. Then

o vt

i) For 887 query indication receipt: A success indication shall be launched toward the net-
work. The timer T g is stopped when subsequent SETUP for the preempting call is sent.

ii) For setup indication receipt: LFB indication is set to “path reserved”, and one of the fol-
lowing will occur:

A) If the circuit that was previously reserved for use by the preempting call is found and
it is not idle, procedure described in 6.2.6.1.2(b)(3) shall be followed;

B) If the circuit that was previously reserved for use by the preempting call is found and
DU it is idle, procedure described in 6.2.6.1.2(a) shall be followed;

C) If the circuit that was previously reserved for use by the preempting call is not found,
LFB indication is set to “LFB not allowed”, timer T is stopped, and the procedure
described in 6.2.6.1.2 shall be followed.

In cases 6.2.6.2.2(b)(2)(ii)(A) and 6.2.6.2.2(b)(2)(ii)(B), timer T g is stopped when sub-
sequent SETUP for the preempting call is sent;

3) If the RELEASE COMPLETE message is received before the expiry of timer T , containing
“path reservation denied” indication, the same action as in 6.2.6.2.2(b)(2)(ii)}(A) shall take
place;

4) If the RELEASE COMPLETE message is received before the expiry of timer T, indicating
failure of the DSS1 LFB query, timers T and T g are stopped and the circuit previously
marked as reserved is unreserved. Then

iy For SS7 query indication receipt: A failure indication shall be launched toward the net-
work;

ii)y For setup indication receipt: The incoming precedence call shall be cleared backward
(toward calling user) using a disconnect indication with cause 46, “precedence call
blocked”.
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6.2.6.2.3 Procedure at destination exchange (DE)

When an LFB option is provided in the DSS1, upon receipt of the REGISTER message (when DE
is an NT2) or SS7 LFB query indication (when DE is an LE), the destination exchange (DE) that
serves the called user will do the following:

50

a) For REGISTER message receipt:

1) If the incoming reserved circuit, as indicated by the channel identification in the REGIS-
TER message, is available, it shall be marked (with precedence level, MLPP service domain,
and calling party number) reserved for use and the procedure in 6.2.6.2.3(b) shall be fol-
lowed;

2) If the incoming reserved circuit, as indicated by the channel identification in the REGIS-
TER message, is not available, LFB indication in the Precedence level |IE is set to “path
reservation denied” and a RELEASE COMPLETE message shall be returned with the query
results parameter of the return result component coded to “path reservation denied”;

b) For REGISTER message or SS7 query indication receipt:

1) If the bearer capability indicated in the REGISTER message or SS7 query indication does
not pass the bearer capability check, a RELEASE COMPLETE message (for REGISTER
message receipt) or an SS7 query response indication (for SS7 query indication receipt)
shall be returned with the query results parameter of the return result component coded to
bearer capability “not authorized”, or “not implemented”, or “not available”, as appropriate;

2) If the bearer capability indicated in the REGISTER message or SS7 query indication pass-
es the bearer capability check, then the following will occur:

i) If the called user is idle and an idle circuit to deliver the call to the called user exists,
then it shall mark a circuit to the called user (with precedence level, MLPP service
domain, and calling party number) as reserved for use by the preempting call, set LFB
indication to “path reserved”, and return a RELEASE COMPLETE message (for REGIS-
TER message receipt) or an SS7 query response indication (for SS7 query indication
receipt), indicating success within the query results parameter of the return result compo-
nent;

Atimer T,  is started after marking the circuit reserved for use to ensure that the reserved
circuit is unreserved at the expiry of timer T g;

i) If the called user is idle, but an idle circuit to deliver the call to the called user does not
exist, then the procedure in 6.2.6.2.3(b)(2)(iii)(A) or 6.2.6.2.3(b)(2)(iii)(B), as appropriate,
shall be followed. In the procedure when comparing the precedence levels, the prece-
dence level of the active MLPP call on the called interface instead of that of the MLPP call
to the called user is employed and the “called user” is to be interpreted as the “other user”
under consideration on the called interface;

iii) If the called user is busy, then

A) if preemptable access resources exist, it shall compare the precedence levels of the

preempting call with the MLPP call with which the called user is busy and do the follow-

ing:
I) if the called user is busy with a call of lower precedence than the calling user, the
busy circuit to the called user shall be marked (with precedence level, MLPP service
domain, and calling party number) reserved for use by the preempting call, LFB indi-
cation shall be set to “path reserved”, and a RELEASE COMPLETE message (for
REGISTER message receipt) or an SS7 query response indication (for SS7 query
indication receipt) shall be returned, indicating success within the query results
parameter of the return result;

A timer T g is started after marking the circuit reserved for use to ensure that the
reserved circuit is unreserved at the expiry of timer T p;
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l1) if the called user is busy with a call of equal or higher precedence than the calling
user, then the following procedure in 6.2.6.2.3(b)(2)(iii){(A) shall be followed;

B) If preemptable access resources do not exist, then

1) if call completion services are available, a RELEASE COMPLETE message (for
REGISTER message receipt) or an SS7 query response indication (for SS7 query
indication receipt) shall be returned, indicating success within the query results
parameter of the return result;

1) if call completion services are not available, but an alternate party is subscribed to,
a RELEASE COMPLETE message (for REGISTER message receipt) or an SS7 query
response indication (for SS7 query indication receipt) shall be returned, indicating
success within the query results parameter of the return result component;

Iy if call completion services are not available and no alternate party is subscribed
to, a RELEASE COMPLETE message, after unreserving the previously marked circuit
(for REGISTER message receipt) or an SS7 query response indication (for SS7 query
indication receipt) shall be returned, indicating failure within the query results param-
eter of the return result component.

NOTE - In all the above cases, the timer T j is stopped when subsequent SETUP for the preempting call is
‘asent.

6.2.7 Error handling

a) If the called user does not support the HOLD family of messages, the user may return a STA-

TUS message with cause 98, “message not compatible with call state or message type nonexis-

" - — " Tent or not implemented,” or cause 97, “message type non-existent or not implemented,” in

- —response to the HOLD message sent by the destination exchange. The destination exchange
<DE) shall clear the existing MLPP call to: (a) the called user with a cause 45 (with location coded
as “0 1107, and (b) the remote (to be preempted user) user with a cause 45 (with location coded
as other than “0 1 1 0”). The setup shall be continued for the incoming (preempting) call, using
SETUP message and by employing the circuit previously used by the existing MLPP calil;

b) If the incoming call is a precedence call and the called user is busy with a call of lower prece-
dence and has preemptable access resources, then the following takes place if the called user
responds with a HOLD REJ message within response timer T to the HOLD message sent by the
network. The existing MLPP call shall be cleared to: (a) the called user with a cause 45 (with loca-
tion coded as “0 1 1 07), and (b) the remote (to be preempted) user with a cause 45 (with location
coded as other than “0 1 1 0”) and the setup shall be continued for the incoming (preempting) call,
using a SETUP message and by employing the circuit that was reserved.

6.3 Interactions for MLPP

6.3.1 Basic call

The interactions with basic call have been described in 6.2.
6.3.2 Other services

6.3.2.1 Call waiting

If the incoming call to be delivered to the called user (on the basis of the ISDN number/bearer ser-
vice) is an MLPP call and the called access is busy (i.e., no access channel is available), then

a) if the incoming MLPP call is at a higher precedence level than the MLPP call of the lowest
precedence level with which the called access is busy, then preemption of that MLPP call shall
occur as described in 6.2.6.1.3, if the user of that MLPP call has not subscribed to the “nonpre-
emptable access resources” option; otherwise, CW shall be invoked by sending a SETUP mes-
sage to the called user, which shall contain the signal |E with the signal value coded to “call wait-
ing tone on” so that the called user may be provided this tone, if busy;
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b) if the incoming MLPP call is at the same precedence level as that of the MLPP call of the lowest
precedence level with which the called access is busy, then CW shall be invoked by sending a
SETUP message to the called user, which shall contain the Signal IE with the signal value coded
to “call waiting tone on” so that the called user may be provided this tone, if busy;

c) if the incoming MLPP call is at a lower precedence level than the MLPP call of the lowest prece-
dence level with which the called access is busy, then CW shall be invoked by sending a SETUP
message to the called user, which shall contain the Signal IE with the signal value coded to “call
waiting tone on”. Based on the precedence level comparison, the terminal may prevent the appli-
cation of call waiting tone to the callied user and may use alternate methods (i.e., out-of-band indi-
cation) to inform the called user, if busy that a lower precedence call is waiting.

For each of the three cases, the SETUP message, used for invoking the CW service, shall contain
the precedence level of the incoming MLPP call in its Precedence level IE and the number of calis
per ISDN number/bearer service counter and the number of waiting calls per ISDN number/bearer
service counter shall each be incremented.

6.3.2.2 Calling line identification presentation

None required.

6.3.2.3 Calling line identification restriction

None required.
6.3.2.4 Call hold
A held MLPP call may be preempted due to a lack of resources in the network to complete a high-

T - —érprecedence MLPP call in the same MLPP service domain. In this situation, the clearing of the

-held MLPP call at the served user’s (call hold subscriber’s) interface shall be initiated by the net-
woark sending a RELEASE message with cause 45, “preemption”, to the served user in order to
notify the served user that the held call is preempted.

A held MLPP call may also be preempted as a result of a lack of channels at the held party’s (or
remote user’s) interface when a higher precedence MLPP call in the same MLPP service domain
needs to be set up over that interface. In this situation, the preemption of the held MLPP call at
the remote user’s interface shall be achieved by employing the normal call clearing procedures as
described in 5.3 of ANSI T1.607, with the first clearing message containing cause 45, “preemp-
tion™ (with location coded “0 1 1 0” to indicate that the held channel is reserved for reuse). The
reserved channel at the remote user's interface, may then be reused by the incoming or outgoing
higher precedence MLPP call by the network or user sending a SETUP message containing chan-
nel id = “reserved channel’s id”. The clearing of the held MLPP call at the served user’s (call hold
subscriber’s) interface shall be initiated by the network sending a RELEASE message with cause
45, “preemption,” to the served user in order to notify the served user that the held call is pre-
empted.

It

a multipoint configuration exists at the served user’s (user—network) interface, an “idle” or

“active” channel that is reserved for a held MLPP call of the served user (call hold subscriber)
may be used by the incoming or outgoing higher precedence MLPP call to or from the same or
another user on the interface. To accomplish this
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a) for an “idle” channel, the incoming or outgoing higher precedence MLPP call may be completed
or continued by the network or user sending a SETUP message with channel id = “idle channel’s
id”;

b) for an “active” channel, the call on that channel shall be preempted following the normal call
clearing procedures as described in ANSI T1.607, with the first clearing message toward the user
containing cause 45, “preemption” (with location coded “0 1 1 0” to indicate that the held channel
is reserved for reuse) and the first clearing message toward the remote user of the “active” chan-
nel containing cause 45, “preemption” (with location coded “other than 0 1 1 0” to indicate that the
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heid channel at the remote user’s interface is not reserved for reuse). Then, the incoming or out-
going higher precedence MLPP call may be completed or continued by the network or user send-
ing a SETUP message with channel id = “channel id of the cleared call”.

In both of the above cases, the held MLPP call shall not be cleared.
6.3.2.5 MLPP

None required.

6.4 SDLs for MLPP

This subclause specifies actions within telecommunication equipments associated with the
-user—network access interface to support MLPP in diagrammatic form (see annex C).

6.5 Flow diagrams
See figures 10 and 11.

7 Switching and signaling specification for MLPP at interexchange Interfaces

This clause contains the detailed specifications of switching and signaling capabilities that will sup-
pbrt the service capabilities described in the earlier clauses. It identifies the signaling system num-
ber 7 (S§7) messages and procedures needed to support the information flows and functional entity
actions for the scenarios of 5.5.

7.1 Formats and coding for MLPP

" - — This subclause identifies the call control and other messages, codesets, parameters, and code-

" points specified for MLPP to realize the information flows between telecommunication equipments
associated with the interexchange facilities as identified in 5.5.

7.1.1 ISDN-user part formats and parameter codings

7.1.1.1 Messages

7.1.1.1.1 Initial address message (IAM)

The format of the initial address message (IAM) message is shown in chapter 3 of ANSI T1.113.
7.1.1.1.2 Release message (REL)

The format of the release message (REL) message is shown in chapter 3 of ANS! T1.113.
7.1.1.2 Parameters

7.1.1.2.1 Precedence parameter - Format and coding

The format of the precedence parameter is shown below. The subfields in the precedence param-
eter identify the precedence level, the MLPP network, and whether a path has been reserved or
path reservation is allowed.

8 716 5 4 3 2 1
ext LFB |spare| Precedence level

ext MLPP service domain
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The following codes are used in the precedence parameter subfields:
Extension indicator (ext)

0 Octet continues through the next octet
1 Last octet
LFB
00 LFB aliowed
10 LFB not allowed
01 Path reserved
11 spare
Precedence level
0000 FLASH OVERRIDE (0)
0001 FLASH (1)
0010 IMMEDIATE (2)
0011 PRIORITY (3)
0100 ROUTINE (4)
0101
to spare
- 1111

MLPP service domain
0000000 Defense switched network
0000001
— to spare

- - 1111111

7.:.1.2.2 Cause indicator parameter — Format and coding
The format of the cause indicator parameter field is shown in chapter 3 of ANSI T1.113.

The following coding is the standard for cause values 45-preemption and 46-precedence call
blocked:

Cause value
0101101 (45) preemption
.- 0101110 (46) precedence call blocked

7.1.1.2.3 Notification indicator parameter — Format and coding

The format of the notification indicator parameter is shown below.

8 716 |5 4]3 2 1

ext Notification indicator

Notification indicator parameter
The following codes shall be used to indicate call completion delay:
0000100 Call completion delay
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7.1.2 Transaction capabilities application part (TCAP) format and parameter codings
7.1.2.1 Application service element (ASE) for TCAP look-ahead for busy (LFB)
7.1.2.1.1 Parameter — Provide value (for look-ahead for busy query)

parameter-ProvideValue OPERATION

PARAMETER SET {LookAheadForBusyResponse,
BearerCapabilitySupported,
serviceKey ServiceKey}

RESULT SET{LookAheadForBusyResponse,
BearerCapabilitySupported}
ERRORS {dataUnavailable, taskRefused,
unexpectedDataValue}
LookAheadForBusyResponse :=[X] IMPLICIT OCTET STRING
BearerCapabilitySupported 2:=[19] IMPLICIT OCTET STRING
ServiceKey ::=[10] IMPLICIT SET

{destNum Digits,
CircuitidentificCode,

- BearerCapReq,
Precedence,
CallRef,
callingNum Digits}
) Digits ::=[4] IMPLICIT OCTET STRING
- —CircuitldentificationCode »=[X] IMPLICIT OCTET STRING
‘BearerCapabilityRequested ::=[18] IMPLICIT OCTET STRING
Precedence 2:=[X] IMPLICIT OCTET STRING
; CallReference »:=[X] IMPLICIT OCTET STRING
~— unexpectedDataValue ERROR
PARAMETER SET {ProblemData}
=2
dataUnavailable ERROR
PARAMETER SET {}
=6
taskRefused ERROR
PARAMETER SET {}
=7
::=(33025) - - family = 00000001, specifier = 00000001

7.1.2.2 Parameters
7.1.2.2.1 Look-ahead for busy response

The look-ahead for busy response parameter is used to indicate whether the preemptable
resources were found. The parameter is coded contextual. It is 1 octet long and is of type OCTET
STRING.

Look-ahead for busy response identifier
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The contents are coded as follows:

Location
Bits DCBA indicate the location which initiated the response and are defined as follows:

Location

User

Private network serving the local user

Public network serving the local user

Transit network

Public network serving the remote user
Private network serving the remote user

Local interface controlled by this signaling link
International network

Network beyond interworking point

All other values are reserved

soo0o0cococo0ooo|g
o—raaao0000lo

—_ ek ek OO - A O0O m
o020 2020O|p

e,

" "Spare: Bits FE
Acknowledgment type:

Bits HG indicate the acknowledgment type. This indicates whether the request for search and
reservation of circuits was accepted. Bits HG are defined as follows:

Acknowledgment type

Path reservation denied
Negative acknowledgment
Positive acknowledgment
Spare

200 |
so-—20|0

7.1.2.2.2 Bearer capability requested
The format and coding of the bearer capability requested parameter is shown in ANSI T1.114.3)
7.1.2.2.3 Bearer capability supported

The bearer capability supported parameter is used to indicate the reason a bearer capability
requested was not available.

H G F E D c B A
1 0 0 1 0 0 1 1

Bearer capability supported

%) This parameter will be shown in the revised version of ANSI T1.114, which is currently under development.
Contact the secretariat for more recent information.
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The parameter is 1 octet in length and is of type OCTET STRING. The contents are coded as fol-

lows:

7.1.2.2.4 Digits

Bearer capability

supported H|G [F|E|D|C |B|A
Not supported 0jo0f(0j0j{0|0(O]|1
Supported 0(010{0j0(0|1]0
Not authorized gjo|ofofo|O|1 i1
Not presently available {00 [0[0|0|1 (0|0
Not implemented 0/|0|0{0j0}1(O]A

The format and coding of the digits parameter is shown in ANSI T1.114.
7.1.2.2.5 Circuit identification code

The circuit identification code parameter is used to identify the physical path between two

exchanges. The parameter is coded contextual.

P

D Cc B

X X

X X X

Circuit identification code identifier

The parameter is 2 octets in length and is of type OCTET STRING. The contents are coded as fol-

lows:

Circuit identification

code HIGIF |E|D| C|B
Octet 1 Circuit identification code
(least significant bits)
Octet 2 Spare Circuit

identification code
(most significant bits)

7.1.2.2.6 Precedence

The precedence parameter is used to identify the MLPP call in terms of priority treatment and
MLPP service domain.

X X

X

Precedence identifier
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The parameter is variable in length and is of type OCTET STRING. The contents are coded as
follows:

H |GI|F|E|D|C]|B A
ext Spare Precedence level

ext MLPP service domain

a) Bit H extension indicator
0 octet continues through the next octet
1 last octet
b) Bits GFE are spare.
c) Bits DCBA indicate the precedence level and are coded as follows:

Precedence level DIC|B]J|A
i FLASH OVERRIDE(0) | 0| 0 | O | O
FLASH (1) 01001
IMMEDIATE (2) 0j]0|1]0
PRIORITY (3) 0|0 | 1] 1
e ROUTINE (4) 0|1 0]0

" " d) Bits GFEDCBA indicate an identity of the MLPP service domain and are coded as follows:

<

MLPP service domain G|F|E|D|C!B|A
Defense switchednetwork |0 0 0 0 0 0O O
0 0 0 0 0O O 1
.- - Spare to
1T 1 1 1 1 1 1

7.1.2.2.7 Call reference

The call reference parameter is used to identify a particuiar MLPP call independent of the physi-
cal circuit.

X X X

Call reference identifier
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The parameter is 6 octets in length and is of type OCTET STRING. The contents are coded as fol-

lows:

Call reference

HI|G|F|E|D|C|B}A

Octet 1
Octet 2
Octet 3

Call identity

Octet 4
Octet 5
Octet 6

Point code

Call identity:

Octets 3-1 indicate the identification number allocated to the cali, in pure binary representation.

Point code:

Octets 6—4 indicate the code of the signaling point in which the call identity is relevant.

7.2 Procedures for MLPP

This subclause specifies detailed switching and signaling procedures for MLPP for activation,
invocation, notification, operation, and deactivation. It defines service states, timers, and error

handling.
__ 721 Support considerations
"7-2.1.1 1AM priority assignments

g
The following table shows the standard service 1AM message priorities described in ANSI T1.113

for each MLPP service domain.

MLPP
service domain

MLPP
precedence level

0 1 2 3 4

1. DSN {see note)
2. TBD

n. TBD

1 10

* American National Standards allow for 1AMs at priority lev-
els 0 and 1. Since DSN needs may exceed these priority
levels, priority for FLASH OVERRIDE and FLASH |AMs will
be negotiated with the service provider and any other net-
work(s) that may be required to support this case.

NOTE - The national communications system (NCS) voice
precedence system specifies the purpose of each prece-
dence category and the types of calls which may be
assigned the respective precedences within the defense
switched network (DSN) domain.
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7.2.2 Timers
The following table shows the MLPP-network protocol timer values:

Timer values
T, Defined in 2.9.6.2 of chapter 4
of ANSI T1.113
Trr Approximately 15 seconds
T, Approximately 15 seconds
TR Approximately 30 seconds

7.2.3 Normal operation for networks supporting muiti-level precedence and preemption

This subclause details the ISDN-user part and (optional) TCAP procedures associated with MLPP
service, in networks that support the MLPP calls. Error treatment procedures are provided as fur-
ther subclauses to this subclause.

In a network that supports multi-level precedence and preemption (MLPP) service, if an exchange
receives an MLPP call request, the exchange establishes the precedence level and MLPP service
domain associated with the call. If there are idie circuits to complete the requested call, the proce-
dure in 7.2.3.2 is followed. If there are no idle circuits to complete the requested call, the proce-
dure in 7.2.3.3 is followed.

" -~ -7.Z33.1 Maintenance of precedence level

If an exchange receives an MLPP call request, the precedence level and MLPP service domain
associated with the call is maintained at the exchange for the duration of the call.

7.2.3.2 Procedures when no circuit congestion is encountered

If an exchange receives an MLPP call request, it establishes and maintains the precedence level
and MLPP service domain associated with the call as specified in 7.2.3.1, and if the selection of a
suitable, idle circuit is successful, the circuit is marked busy at the selected precedence level and
MLPP service domain and an initial address message (IAM) is sent to the succeeding exchange.

The IAM sent should contain, in addition to parameters specified in chapter 3 of ANSI T1.113, the
precedence parameter indicating the precedence level associated with the call. The LFB indicator
of the precedence parameter may be coded “LFB allowed” or “LFB not allowed” based on the
MLPP call request.

The MLPP service domain indicator field is set to identify the specific MLPP service domain sub-
scribed to by the MLPP call originator, e.g., defense switched network. This value is used at gate-
way exchanges to identify those IAMs associated with standard services and to identify within
networks, where multiple MLPP services may exist, the MLPP calls of the same domain.

Subsequent call setup action follows the procedures for a basic call specified in chapter 4 of ANSI
T1.113.

7.2.3.3 Procedures when circuit congestion is encountered

If an exchange receives an MLPP call request, it establishes the precedence ievel and MLPP ser-
vice domain associated with the call as specified in 7.2.3.1, and if the selection of a suitable, idle
circuit is not successful, the action taken is determined by the precedence level associated with
the call.

If the precedence level is 4 (ROUTINE), the lowest level of precedence, the procedure for unsuc-
cessful call setup, specified in chapter 4 of ANSI T1.113 is followed.
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If the precedence level is 3 (PRIORITY) or higher, the exchange searches for preemptable circuits
to complete the call as follows:

a) A search proceeds for a preemptable circuit that is busy at a lower precedence level than the
preempting call. A successful internal search locates the lowest precedence circuit suitable for
preemption that is in the same MLPP service domain. Individual networks may provide their own
algorithm to specify the search method;

b) If such a circuit is found, it is marked “reserved for reuse” by the preempting call and the call
"setup continues in accordance with ISDN-UP procedures specified in 7.2.3.3.1. As a network
option, the TCAP look-ahead for busy (LFB) procedure (7.2.3.3.2) may be provided to perform an
external search for preemptable circuits further in the call connection prior to the ISDN-UP proce-
dures being used for preemption of the existing call, if the MLPP call request indicates that LFB
procedures are allowed for the preempting call;

c) If a suitable circuit is not found, the preempting call is released as specified in 7.2.3.3.3.2 when
the search for preemptable circuits is unsuccessful.

7.2.3.3.1 ISDN-UP procedures

When circuit congestion is encountered at an exchange, the ISDN-user part procedures are initiat-
ed upon successful search of preemptable circuits. The search is conducted by the exchange
emcountering circuit congestion (called the preemption initiating exchange). When the search for a
preemptable circuit is successful, the identified circuit is marked “reserved for reuse”. The
reserved circuit is then preempted (7.2.3.3.1.1) and the preempting MLPP call setup continues
(7.2.3.3.3.1) using the ISDN-user part protocol.

7.2.3.3.1.1 Network release of preempted calls

- Release of an MLPP call because of preemption is initiated after a search successfully locates
and marks reserved a preemptable interexchange circuit to service the preempting call.

Circuit release sequences shall be generated at the preemption initiating exchange for those cir-
cuits terminating the switched connection serving the MLPP call being preempted. Where both ter-
minations of this switched connection are interexchange circuits, two different release sequences
will be required. The two release sequences are (a) release of circuit reserved for reuse, and (b)
release of circuit not reserved for reuse.

Release sequence (a) is used to release the circuit selected to complete the preempting call.
Release sequence (b) is used to release circuits of the MLPP call that will not be reused by the
preempting call.

A released circuit of an MLPP call that shall be reserved for reuse is utilized to resume the routing
of the preempting call. To prevent a circuit intended for the preempting call from being seized by
another call, it shall be marked “circuit reserved for reuse” when it is released.

a) Actions at the preemption initiating exchange

1) Release of circuit reserved for reuse: The preemption initiating exchange immediately
starts the release of the switched path and, at the same time, sends a release message 1o
the succeeding exchange. The cause indicators parameter of the release messages is coded
to indicate “preemption-circuit reserved for reuse” by

i) coding the cause value subfield with standard cause 45 - “preemption™;
ii) coding the location subfield as “local interface controlled by this signaling link”.

The circuit that has been selected for the preempting call was marked “circuit reserved for
reuse”. This prevents another call from selecting the circuit between the time the circuit is
released and the time the preempting call resumes the setup sequence. A timer is started to
ensure that a Release Complete Message is received from the succeeding exchange at the
expiry of timer T,. (Expiration of this timer is covered in 2.9.6 of chapter 4 of ANSI T1.113.)
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Expiration of timer T, or receipt of reset circuit signal concerning the circuit “reserved for
reuse” results in the preemption initiating exchange abandoning the selection of the reserved
circuit to extend the preempting call. The reserved circuit is treated according to the T1 expi-
ration procedures in 2.9.6 of chapter 4 of ANSI T1.113 or the reset circuit procedures,
whichever is appropriate. Selection of a new circuit to service the preempting call shall be
reattempted. The reattempt shall search first for an idle circuit before entering the preempt-
able circuit search. Any call setup failure after initiating the reattempt results in abandoning
the preempting call as specified in 7.2.3.3.3.2 for an unsuccessful call.

Receipt of a release complete (RLC) message on the circuit reserved for reuse resumes the
setup sequence for the preempting call as specified in 7.2.3.3.3.1 and cancels timer T,.

2) Release of circuit not reserved for reuse: The preemption initiating exchange immediately
starts the release of the switched path, and at the same time, sends a release message to
the succeeding exchange. The cause indicators parameter of the release message is coded
to indicate “preemption-circuit not reserved for reuse” by

i) coding the cause value subfield with standard cause 45 — "preemption”;

iiy coding the location subfield to convey appropriate location information to the succeed-
ing exchange.

The location value is determined by the types of networks invoived (e.g., private, local, tran-
sit or international) and whether the preemption initiating and succeeding exchanges are
located within the same or separate networks. A circuit not reserved for reuse is indicated by
any location subfield code other than “local interface controlled by this signaling link”. A

_ —-—timer is started to ensure that a release complete message is received from the succeeding

exchange at the expiry of timer T,. (Expiration of this timer is covered in 2.9.6 of chapter 4 of

__ ANSIT1.113)

<3
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b) Actions at an intermediate exchange

1) Receipt of release message concerning a circuit reserved for reuse: A preempted circuit
that will be reserved for reuse shall be indicated by the receipt of a release message in
which the cause indicators parameter is coded with

i) a standard cause value of 45 — “preemption”;
i) a location subfield coded “local interface controiled by this signaling link”.

On receipt of this release message from the preceding exchange, an intermediate exchange
shall

i) immediately start the release of the switched path. The circuit from the preceding
exchange is marked “circuit reserved for reuse”. This prevents another call from selecting
the reserved circuit between the time the circuit is released and the time the preempting
call resumes the setup sequence. A timer Tpq is started to ensure that circuits reserved
for reuse are released to the pool of available circuits at an exchange at the expiry of
timer Tggr. When the path has been fully disconnected a release complete message is
returned to the preceding exchange;

ii) at the same time, release any interconnected circuit. If the circuit is controlied by ISDN-
UP then send a release message to the succeeding exchange as specified in 2.2.2 of
chapter 4 of ANSI T1.113. The procedures for release of a circuit not reserved for reuse
shall be employed. The cause indicators parameter of the release message is coded to
indicate “preemption-circuit not reserved for reuse” by

A) coding the cause value subfield with standard cause 45 - “preemption”;
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B) coding the location subfield to convey appropriate location information to the suc-
ceeding exchange. The “local interface controlled by this signaling link” code may not be
used in the location subfield.

2) Receipt of release message concerning a circuit not reserved for reuse: A preempted cir-
cuit that is not reserved for reuse shall be indicated by the receipt of a release message in
which the cause indicators parameter is coded with

i) a standard cause value of 45 — “preemption”;
ii) any location subfield code other than “local interface controlled by this signaling link”.

On receipt of this release message from the preceding exchange, an intermediate exchange
shall

i) immediately start the release of the switched path. When the path has been fuily discon-
nected, a release complete message is returned to the preceding exchange;

ii) at the same time, release any interconnected circuit. If the circuit is controlled by ISDN-
UP then send a release message to the succeeding exchange as specified in 2.2.2 of
chapter 4 of ANSI T1.113. The procedures for release of a circuit not reserved for reuse

‘- shall be employed. The cause indicators parameter of the release message is coded to
indicate “preemption-circuit not reserved for reuse” by

A) coding the standard cause value subfield with cause 45 - “preemption”;

B) coding the location subfield to convey appropriate location information to the suc-
ceeding exchange. The “local interface controlied by this signaling link” code may not be
- - used in the location subfield.

L ad
c) Actions at an end exchange

1) Receipt of release message concerning a circuit reserved for reuse: A preempted circuit
that shall be reserved for reuse shall be indicated by the receipt of a release message in
which the cause indicators parameter is coded with

i) a standard cause value of 45—“preemption”;
ii) a location subfield coded “local interface controlled by this signaling link”.
On receipt of this release message from the preceding exchange, an end exchange shall

i) notify the party or parties of the call by tones or other indication that the call terminated
at this exchange is being preempted;

ii) immediately start the release of the switched path. The circuit from the preceding
exchange is marked “circuit reserved for reuse”. This prevents another call from selecting
the reserved circuit between the time the circuit is released and the time the preempting
call resumes the setup sequence. A timer Tz is started to ensure that circuits reserved for
reuse are released to the pool of available circuits at an exchange at the expiry of timer
Trr- When the path has been fully disconnected, a release complete message is returned
to the preceding exchange.

2) Receipt of release message concerning a circuit not reserved for reuse: A preempted cir-
cuit that is not reserved for reuse shall be indicated by the receipt of a release message in
which the cause indicators parameter is coded with

i) a standard cause value of 45 — “preemption”;

i} any location subfield code other than “local interface controlled by this signaling link”.
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On receipt of this release message from the preceding exchange, an end exchange shall

i) notify the party or parties of the cali by tones or other indication that the calil terminated
at this exchange is being preempted;

i) immediately start the release of the switched path. When the path has been fully dis-
connected, a release complete message is returned to the preceding exchange.

7.2.3.3.2 TCAP look-ahead for busy (LFB) procedures

Loék-ahead for busy is a set of TCAP operations that may be performed as a network option to
look through the network for available circuits and reserve these circuits before attempting call
setup. It checks the status of circuits ahead (i.e., whether they are idle, preemptable or nonpre-

Armnta ranarvac o nath far tha nraamntina rall wihaea nracsadannara oaval ic hiakhar tharn tha

UlllpldU‘lU}, dIIU TCovivoo a paul (A9} lIIU pl Uclllpllllu vall wWiivotT MITLTUTIILE ITVTL 1D Illgllcl viarlt Uuic
lowest level of precedence. The LFB procedure is intended to eliminate preemption of other calls
by a preempting call that may not be completed.

The look-ahead for busy procedures are initiated by the exchange that has encountered circuit
congestion and has successfully located and reserved (internal to the exchange) a busy and pre-
emptable outgoing circuit, if the MLPP call request indicates that path reservation is allowed for
the preempting call (i.e., the LFB indicator field in the precedence parameter received in the |AM
is set to “LFB allowed”). If the internal search for a busy and preemptabie circuit was successful
but the MLPP call request indicates that no path reservation is allowed for the call (i.e., the LFB
indicator field is set to “LFB not allowed”) then the ISDN-user part procedures specified in
7.2.3.3.1 and 7.2.3.3.3 are followed as if the LFB option is not supported in the network.

The following paragraphs describe the LFB query and how each exchange shall respond depend-
- - _inmgron the availability of its circuits or the response received from a succeeding exchange. The
response received by an exchange will indicate either

) “positive acknowledgment” — which indicates that a path at least as far as the next succeeding
switch is reserved for the preempting call;

b) “negative acknowledgment” — which indicates that the path to the called party is blocked by (a)
equal or higher precedence calls, or (b) Bearer capability not being supported;

¢) “reservation denied” — which indicates that the far end of the outgoing circuit could not be
reserved. This could be caused by either dual seizure (glare) or preemption by a higher prece-
- dence level call.

When a succeeding exchange has a problem processing an LFB query, a reject or error compo-
nent is returned. If the reason is because of a protocol error, the reject component is returned. If
the reason is an error in data or lack of resources, for example, an error component is sent with
an error code “unexpected data value” or “unavailable resources,” respectively. Receipt of either
the reject or error components will be processed the same as described for expiry of timer T, .

7.2.3.3.2.1 Actions at the preemption initiating exchange

A search external to the exchange for preemptable circuits in the network is initiated when an
internal search successfully locates and reserves a preemptable circuit for the preempting call.
The exchange initiating the external search, the LFB procedures, is referred to as the preemption
initiating exchange.

a) Sending a TCAP LFB query: Upon identifying a preemptable circuit, the preemption initiating
exchange labels the circuit “reserved” with the precedence level, MLPP service domain and a call
reference associated with the preempting call. The precedence level and MLPP service domain
are determined by the MLPP call request received at the preemption initiating exchange; the call
reference is assigned at the exchange to uniquely identify the preempting call reserving the cir-
cuit. The preemption initiating exchange then performs the look-ahead for busy (LFB) procedure
by sending a TCAP LFB query to the exchange at the far end of the outgoing circuit.
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This message has a query package type and contains a single component. This single component
has an invoke (last) component, a parameter provide value operation code, and a parameter set
indicating that parameter values are to be provided by the far-end exchange for the bearer capa-
bility supported and look-ahead for busy response parameter. The service key in the parameter
set contains the calling party number,* destination number, bearer capability requested, circuit
identification code, call reference, and precedence parameter to indicate the call for which path
search and reservation is requested. The format and coding for these parameters are provided in
7.1.2. This TCAP LFB query is sent using point code routing, with the destination point code
‘(DPC) of the far-end exchange.

At the same time the LFB query is sent, an ACM is sent toward the originating exchange to indi-
cate call progress and cancel any call setup contro! timers. The notification indicator parameter
fields shall be included and coded as specified in 7.1.1.2.3 to indicate “cali completion delay”.

Upon sending the LFB query the preemption initiating exchange starts timer T, .

b) Awaiting a TCAP LFB response: After reserving a preemptable circuit and sending a TCAP
LFB query to the succeeding exchange, the preemption initiating exchange waits for a TCAP LFB
response. The bearer capability supported (BCS) and LFB response parameters shall be returned
in each response. However, the bearer capability values received are only used when the LFB
response value is set to negative acknowledgment. The BCS parameter returned with any other

 e—— s . P S N P M 3 i i Em i s o e e b o
-LFBrespense-shal beighaored-Subseguent-actionis determined by the fotowing-events: — — - —

1) TCAP LFB response with negative acknowledgment is received: If a TCAP LFB response

with acknowledgment type subfield in the look-ahead for busy response parameter coded

“negative acknowledgment” is received, the preempting call is cleared using the procedure
—— specified in 7.2.3.3.3.2 and timer T, is canceled;

- — 2) TCAP LFB response with positive acknowledgment is received: If a TCAP LFB response

«- with acknowledgment type subfield in the look-ahead for busy response parameter coded

“positive acknowledgment” is received at the preemption initiating exchange, the LFB proce-

dure is successfully completed. The preemption initiating exchange cancels timer T, and

then proceeds to perform the ISDN-user part procedures in 7.2.3.3.1 and 7.2.3.3.3 to pre-
empt MLPP calls and set up the preempting call;

3) TCAP LFB response with reservation denial indication is received: If a TCAP LFB
response with acknowledgment type subfield in the look-ahead for busy response parameter

- -coded “path reservation denied” is received, then the preemption initiating exchange cancels
timer T, and attempts to complete the preempting call per ISDN-user part procedures without
the LFB procedures. See 7.2.3.3.1 and 7.2.3.3.3;

4) Timer T, expires: If timer T, expires, the preemption initiating exchange attempts to com-
plete the preempting call utilizing preemption without the LFB procedures using ISDN-user
part procedures specified in 7.2.3.3.1 and 7.2.3.3.3.

7.2.3.3.2.2 Actions at the intermediate exchange

a) Receiving a TCAP LFB query: The following procedures describe actions taken when an inter-
mediate exchange receives a TCAP LFB query. This query contains information requesting a
search for available network circuits to complete the preempting call and reservation of available
paths.

1) The intermediate exchange will mark the incoming circuit, indicated by the circuit identifi-
cation code provided, “reserved” with the precedence and call reference parameters received
in the incoming query;

2) The intermediate exchange searches for a suitable outgoing circuit based on relevant rout-
ing data and the destination number, bearer capability requested, and precedence parameters

4) Calling party number is required by DSS1.
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contained in the service key parameter of the incoming query. If a suitable idle circuit is
found the idle circuit is marked “reserved” with the precedence and call reference values. If a
suitable, idle circuit is not found, but a preemptable circuit is found, the preemptable circuit is
marked “reserved” with the precedence and call reference values. The precedence parame-
ter is used to identify the precedence level and the MLPP service domain of the preempting
call. The call reference received in the incoming query is used to uniquely identify the pre-
empting call reserving the circuit;

* 3) A timer T g is started after a suitable outgoing circuit is identified to ensure that both the

incoming and outgoing circuits marked “reserved” are released to the pool of available cir-
cuits at the expiry of timer T g;

4) Upon completion of the circuit selection and reservation, the intermediate exchange sends
an LFB query to the succeeding exchange at the far-end of the outgoing circuit. The parame-
ter of the operation in the invoke component of the LFB query are coded exactly as
described in 7.2.3.3.2.1(a), second paragraph, except that the circuit identification code is
the one assigned to the outgoing circuit reserved for the preempting call;

5) Upon sending the LFB query the intermediate exchange starts timer T, .

b) Sending a TCAP LFB response: A TCAP LFB response is sent from an intermediate exchange

i (a) reservation of incoming circuit fails; (b) the search for a suitable outgoing circuit

(7.2.3.3.2.2(a)) fails; (c) a TCAP LFB response has been received from the succeeding
exchange; or if (d) timer T _expires, whichever occurs first.

b

1) Marking incoming circuit reserved fails: If the incoming circuit is already marked
“reserved” with a precedence level equal to or higher than the preempting call or for another
domain, then return an LFB response parameter coded “path reservation denied”. The bear-
er capability supported parameter shall be coded “supported”.

2) Search for a suitable outgoing circuit fails: If the search for a suitable outgoing circuit fails
after a TCAP LFB query is received at an intermediate exchange, the exchange will reply
with a TCAP message of the response package type and a return result component type.
The incoming circuit is unreserved. The look-ahead for busy response parameter indicates if
LFB procedures were successfully performed end-to-end. The acknowledgment type subfield
should be coded “negative acknowledgment”. The location subfield should be coded with the
appropriate location code. If the bearer capability requested is not available, the bearer
capability supported parameter is coded with the appropriate reason for the non-availability.
Code values for “not supported” and “not implemented” shall be interpreted the same. If the
bearer capability requested is available it shall be coded “supported”. The TCAP response is
sent using point code routing, with the destination point code (DPC) of the preceding
exchange.

3) TCAP LFB response is received from the succeeding exchange: If TCAP LFB response is
received from the succeeding exchange while timer T, is still running, then a TCAP LFB
response is sent to the preceding exchange using point code routing, with the destination
point code (DPC) of the preceding exchange and timer T, is canceled. The look-ahead for
busy response parameter indicates if LFB procedures were successfully performed end-to-
end. The acknowledgment type and location subfields of the look-ahead for busy response
parameter for the TCAP message sent are set to the values received except when the
acknowledgment type subfield is set to “path reservation denied”. In this case, the subfield
value is changed to “positive acknowledgment”. The bearer capability supported parameter
fields are set to the values received.

If the acknowledgment type subfield value in the look-ahead for busy response parameter
received is “positive acknowledgment”, the incoming and outgoing circuit reservations identi-
fied respectively, by the circuit identification code (CIC) parameter contained in the service
key parameter set of the TCAP LFB queries previously received and sent, and also the asso-
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ciated call reference (CR) value, will be maintained until the associated |IAM is received or
expiry of timer T .

If the acknowledgment type subfield value in the look-ahead for busy response parameter
received is “path reservation denied”, the outgoing circuit reservation identified by the CIC
and CR value will be “unreserved” and the incoming circuit reservation will be maintained
until the associated 1AM is received or expiry of timer T g.

If the acknowledgment type subfield value in the look-ahead for busy response parameter
received is “negative acknowledgment”, then the exchange will immediately “unreserve” the
incoming and outgoing circuits identified by the CIC and CR values, and cancel timer T .

4) Timer TL expires: If timer T expires before a TCAP LFB response is received from the
succeeding exchange, the exchange will “unreserve” the outgoing circuit reservation identi-
fied by the CIC and CR values and send a TCAP message which is a response package type
containing a return result component to the preceding exchange. The acknowledgment type
subfield of the look-ahead for busy parameter is coded “positive acknowledgment”. The loca-
tion subfield is coded with the appropriate location code. The bearer capability supported
parameter shall be coded “supported”. The TCAP LFB response is sent using point code
routing, with the DPC of the preceding exchange.

.« |f a TCAP LFB response is received from a succeeding exchange after timer T, is expired,
no action should be taken.

7.2.3.3.2.3 Actions at the end exchange

a) Receiving a TCAP LFB query: When an end exchange receives a TCAP LFB query containing

- - . Mformation requesting a search for available circuits to complete the preempting call and reserva-

- —tion of available paths, the exchange reserves the incoming circuit indicated by the circuit identifi-

=Cation code parameter provided with the call reference and precedence parameters. (Failure of
this reservation is handled as indicated in 7.2.3.3.2.2(b)(1), except the location subfield is coded
with the appropriate location code.) A timer T, is started to ensure that circuits marked
“reserved” are released to the pool of available circuits at an exchange at the expiry of timer T p.
The end exchange may be the destination exchange for the call, or the gateway exchange within a
network if the call is to be routed to another network. Subsequent action at the end exchange
depends on whether the exchange is the destination exchange for the preempting call, or the
exchange is the gateway exchange within a network.

b) Sending a TCAP LFB response

1) Procedure at the destination exchange: Upon labeling the incoming circuit as “reserved”
the destination exchange determines if the preempting call can be successfully completed,
i.e., if the bearer capability requested is supported and if the called party interface is idle,
preemptable or nonpreemptable, consistent with access protocol procedures.

i) If the access interface supports the bearer capability requested, and is idle or busy and
preemptable, the interface is “reserved” consistent with access protocol procedures. The
destination exchange will reply with a TCAP message which is a response package type
containing a return result component. The look-ahead for busy response parameter indi-
cates if the LFB procedures were performed end-to-end. The acknowledgment type sub-
field of the LFB response parameter is coded “positive acknowledgment”. The bearer
capability supported parameter shall be coded “supported”. The location subfield of the
parameter is coded with the appropriate location code. The TCAP LFB response is sent
using point code routing, with the DPC of the preceding exchange;

ii) If the access interface is busy and not preemptable, or if the bearer capability requested
is not supported by the access interface, the destination exchange shall immediately
“unreserve” the incoming circuit, cancel timer T, 5 and reply with a TCAP message which
is a response package type containing a return result component. The look-ahead for busy

67


kconn
(R2010)


ANSI T1.619-1992 (R2010)

response parameter indicates if the LFB procedures were performed end-to-end. The
acknowledgment type subfield of the parameter is coded “negative acknowledgment”. The
location subfield is coded with the appropriate location code. If the bearer capability
requested is not available, the bearer capability supported parameter is coded with the
appropriate reason for the nonavailability. Code values for “not supported” and “not imple-
mented” shall be interpreted the same. If the bearer capability requested is available it
shall be coded “supported”. The TCAP LFB response is sent using point code routing, with
the DPC of the preceding exchange;

iii) If the access interface is busy and not preemptable, the destination exchange will
immediately “unreserve” the incoming circuit, cancel timer T g and reply with a TCAP
message that is a response package type containing a return result component. The look-
ahead for busy response parameter indicates if the LFB procedures were performed end-
to-end. The acknowledgment type subfield of the parameter is coded “negative acknowl-
edgment”. The location subfield is coded with the appropriate location code. The bearer
capability supported parameter shall be coded “supported”. The TCAP LFB response is
sent using point code routing, with the DPC of the preceding exchange.

2) Procedures at the gateway exchange within a network: Upon labeling the incoming circuit
as “reserved”, the gateway exchange within a network supporting MLPP will take action

= based on the characteristics of the succeeding network.

i) If the succeeding network does not support MLPP service, then the gateway exchange
within the network that supports MLPP will reply with a TCAP message that is a response
package type containing a return result component. The acknowledgment type subfield of
the look-ahead for busy response parameter is coded “positive acknowledgment”. The
bearer capability supported parameter shall be coded “supported”. The location subfield of
the parameter is coded “beyond an interworking point”. The TCAP LFB response is sent
using point code routing, with the DPC of the preceding exchange;

ii) If the succeeding network supports the MLPP service without the LFB option, then the
gateway exchange within the network that supports MLPP with the LFB option will reply
with a TCAP message which is a response package type containing a return result compo-
nent. The acknowledgment type subfield of the look-ahead for busy response parameter is
coded “positive acknowledgment”. The bearer capability supported parameter shall be
coded “supported”. The location subfield of the parameter is coded “beyond an interwork-
ing point”. The TCAP LFB response is sent using point code routing, with the DPC of the
preceding exchange;

iii) If the succeeding network supports MLPP service with the LFB option, then the gate-
way exchange will follow the procedures as specified for intermediate exchanges in
7.2.3.3.2.2.

7.2.3.3.3 MLPP call setup

7.2.3.3.3.1 Successful MLPP call setup

a) Call setup action at the preemption initiating exchange: Upon successful release of the “circuit
reserved for reuse” (7.2.3.3.1.1(a)) the preempting call is set up on that circuit. The circuit is
marked busy at the precedence level and MLPP service domain associated with the preempting
call and an initial address message (IAM) is sent to the succeeding exchange.

The IAM sent contains, in addition to parameters specified in chapter 3 of ANSI T1.113, the prece-
dence parameter, and if the TCAP LFB procedures were performed, the cail reference parameter.
The precedence level subfield of the precedence parameter is set according to the precedence
level associated with the call. The LFB indicator subfield is coded as follows unless the subfield is
set to “LFB not allowed” by the preempting call setup. In this case the LFB indicator will not be
changed.
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1) The LFB indicator subfield of the precedence parameter is coded “LFB aliowed” if the
TCAP LFB procedures were not performed for the preempting call;

2) The LFB indicator subfield of the precedence parameter is coded “path reserved” if the
TCAP LFB procedures were performed for the preempting call and the acknowledgment type
subfield of the look-ahead for busy response parameter received in the TCAP LFB response
message indicated “positive acknowledgment”;

3) The LFB indicator subfield of the precedence parameter is coded “LFB not allowed” if the
preempting call setup request indicated “LFB not allowed”, or when either (a) the IAM is sent
upon expiration of timer T, at the initiating exchange or (b) the TCAP LFB response message
indicated “path reservation denied”.

The call reference parameter contains the call reference value assigned by the exchange when
the circuit was “reserved” (7.2.3.3.2.1(a)).

Subsequent call setup is performed according to the procedures for normal call setup specified in
chapter 4 of ANSI T1.113.

b) Call setup action at the intermediate/end exchange: When an exchange receives an 1AM con-
taining the precedence parameter, the exchange establishes the precedence leve! associated
with the call, and examines the LFB and MLPP service domain indicator subfields of the prece-
‘Uence parameter.

1) If incoming circuit is marked “reserved for reuse”, timer Tgg is canceled;

2) If the LFB indicator subfield is not set to “path reserved” then the intermediate/end

—-exchange searches for an idle circuit to complete the requested call. If the search for an idle
circuit is successful, procedure in 7.2.3.2 is followed. If there are no idle circuits to complete
the requested call, procedure in 7.2.3.3 is followed;

g~
3) If the LFB indicator subfield is set to “path reserved” and if the optional look-ahead for
busy (LFB) procedure (7.2.3.3.2) is supported in the network, then the exchange looks for
the call reference value (CR) and searches for the outgoing circuit marked” reserved” with
the same CR. The circuit “reserved” is the outgoing circuit whose call reference value is
associated with the call reference value received in the call reference parameter in the |IAM
for the incoming circuit;

= When the circuit marked “reserved” is found, timer T, g is canceled. If the circuit is busy, the
MLPP call on the circuit is preempted using the release sequence “release of circuit reserved
for reuse” specified in 7.2.3.3.1.1(a);

4) If the 1AM is received after expiry of timer T g or there is no outgoing circuit reservation
marked for this preempting call when the LFB indicator subfield is set to “path reserved”, the
exchange will update the LFB subfield to indicate “LFB not allowed” and search for a new cir-
cuit to service the preempting call. The reattempt shall search first for an idle circuit before
entering the preemptable circuit search. If the search succeeds, the |AM will be sent to the
succeeding exchange. Any call setup failure after initiating the reattempt results in abandon-
ing the preempting call.

c) Timer T, 5 expiry: If timer T,z expires before the IAM is received, the exchange will verify that
the CR associated with the circuit reservation(s) is the same CR associated with timer T that
has expired before clearing reservations and returning the circuits to the pool of available circuits.

7.2.3.3.3.2 Unsuccessful search of preemptable circuits

If an exchange receives an MLPP call request, establishes the precedence level and bearer capa-
bility associated with the call, but the search for a suitable circuit is not successful, the call
request is denied. The exchange will return a release (REL) message to the preceding exchange
with the cause value in the cause indicator parameter coded with standard cause 46 — “precedence
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call biocked” unless the call is blocked due to lack of the bearer capability requested, in which
case, the appropriate cause value is used. Subsequent action foliows procedures specified in
chapter 4 of ANSI T1.113 for unsuccessful call setup treatment.

7.2.4 Normal operation for networks without multilevel precedence and preemption option

This subclause provides the ISDN-user part procedures associated with MLPP calls, in networks
that do not support MLPP service. Error treatment procedures are provided as further subclauses

to this subclause.

The treatment in networks that do not implement multilevel precedence and preemption proce-
dures shall be limited to two cases:

a) Such a network should convey intact the ISDN-UP parameters and values associated with
MLPP. These parameters are the precedence parameter and release causes for preemption
(standard cause 45) and precedence call blocked (standard cause 46);

b) In the case of signaling congestion, the |AM retains the priority originally assigned if the 1AM
source/domain is recognized.

The network may change the location code associated with the preemption cause value as appro-

priate.

The network shall treat an MLPP call, whose IAM contains a precedence parameter the same as if
it were an ordinary call.

The network shall treat a release of preempted calls the same as a normal release.

- —7.3 Interactions for MLPP

'N:gjnteractions identified.

7.4 SDLs for MLPP

This subclause specifies actions within telecommunication equipments associated with interex-
change facilities to support MLPP in diagrammatic form. They are shown in annex E.

7.5 Flow diagrams

in figures 12 through 16 the ISDN-user part messages are denoted by solid lines between
exchanges and TCAP messages are indicated by dashed lines. Specific notations used in the fig-
ures are detailed below.

Notation
ISDN-UP
IAM (R)

REL (R)

LFB query
LFB response (ACK)

R

70

Meaning

1AM with LFB indicator in the precedence parameter set to “LFB allowed”

ISDN-UP IAM with LFB indicator in the precedence parameter set to “path
reserved”

ISDN-UP REL with the standard cause value “preemption (45)" and loca-
tion “local interface controlled by this signaling link” in the cause indicator
parameter (“release with circuit reserved for reuse”)

NOTE - The release sequence denoted by “*” is performed only if a busy
and preemptable circuit had been reserved by the preceding LFB query

TCAP query package type message sent to perform the look-ahead for
busy operation. Its parameter set is shown in figure 14

Response to the LFB query with the acknowledgment type subfield of the
look-ahead for busy response parameter set to “positive acknowledgment”

Circuit reserved for reuse
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INITIATING INTERMEDIATE END
EXCHANGE EXCHANGE EXCHANGE
IAM -
REL (R) >
» RLC Note
1AM >
. REL (R) >
RLC Note
IAM >
‘:“' ACM
-
- ACM
< ACM ANM
- ANM
- ANM

NOTE - Performed only if circuit was busy and preemptable.

Figure 12 — MLPP successful call setup without LFB option
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INITIATING INTERMEDIATE END
EXCHANGE EXCHANGE EXCHANGE
— 1AM (A} ]
LFB
T Starts @ (QUERY) i
-+ ACM T ® ........
LR © LFB
T\ Starts. {QUERY) )
® NOTE: Access procedures
h P4 are illustrative only
LR
... REGISTER... .1,
Lt BEL COMP,
POSITIVE (ACK)
Lkl LFB RESERVATION RESPONSE
POSITIVE (ACK) CANCELT
L hER BESERVATION. RESPONSE.... .1reveeseeseen! L
BEL (R) > |7 RR. Stans
| — BLC
&
AN (B - CANCEL'BB TLR
REL (R)* o TRR Starts
RLC*
, 1AM (B) CANCEL Tgp & Tip
............ SETUE..... oo
g ARERTING......
" ACM
. ACM g COMNECT........
-.—CPG - AN
-— ANM
~a—2ANM

Figure 13 — MLPP successful call setup with LFB option
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Preemption
Initiating

Intermediate Intermediate
Exchange End Exchange

—

Query with Permission
Invoke (Last), Parameter - Provide Value
Look-ahead For Busy Response
Bearer Capability Supported
Service Key
Digits-Destination Number
Bearer Capability Requested
Call Reference
Circuit Identification
Precedence
Calling Party Number

-

Response
Return Result (Last)
Look-ahead For Busy Response
Bearer Capability Supported

Figure 14 — Parameter — Provide value for LFB query
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INTERMEDIATE/

END
INITIATING INTERMEDIATE EXCHANGE
EXCHANGE EXCHANGE
1AM .
ACM @ LFB QUERY N

)
®

-
© LFB QUERY .

ALL CIRCUITS ARE
BUSY ON EQUAL OR

NEGATIVE (ACK) HIGHER PRECEDENCE

LFB RESERVATION RESPONSE

e e,
P S
v -~
- ~
-

o ~ RESERVATIONY
\\_CANCELLED,.*
e e
NEGATIVE (ACK)
B LFB RESERVATION RESPONSE
...... S
ot N
¢ RESERVATION"
\..CANCELLED,
REL
—~f————e———
RLC
__._.._—>

Figure 15 — MLPP unsuccessful call setup with LFB option
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INTERMEDIATE/

POSITIVE (ACK)
LFB RESERVATION RESPONSE

RESERVATION DENIED
LFB RESERVATION RESPONSE

REL(R)

@ Cancelled

RLC

1AM (LFB Not Allowed)

IAM (LFB Not Allowed)

INTERMEDIATE END
EXCHANGE EXCHANGE
LFB
® (QUERY) J_
T .............
LR LFB
T, ® (QUERY)

INCOMING CIRCUIT NOT
AVAILABLE FOR RESERVATION

OR
TIMER T, EXPIRES

Figure 16 — MLPP resevation response indicates path reservation denied;
also sent on expiration of timer T
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8 Specifications for protocol interworking

This clause specifies the translation of information fields between signaling protocol classes DSS1
and SS7 for MLPP. It also specifies interworking of protocol classes DSS1 and SS7 with other sig-
naling systems and networks.

8.1 Interworking between SS7 and DSS1

The SS7 shall be able to convey cause values 45 and 46, respectively to indicate “preemption”
and “precedence call blocked” to the calling, called, or preempted users as appropriate and as
described in this standard.

8.1.1 Relevant messages mapping

DSS1 SS7 (ISDN-UP)
SETUP IAM
DISCONNECT RELEASE
NOTIFY ACM

Figure 17 shows the LFB transaction messages for SS7 and DSS1 interworking.
8.1.2 Information elements and parameter mapping

- DSS1 887
’ ; Cause Cause
Bearer capability Bearer capability requested
Precedence level Precedence

Called party number  Digits-destination number
(for search)

Calling party number | Call reference

Precedence level Precedence

Channel identification | Circuit identification
(for reservation)

Figure 17 ailso shows the information elements and parameters mapping in the LFB transaction
messages.

8.2 Interworking between SS7 and MF

In the event of SS7-MF interworking that may occur between the calling and called parties, the
interworking exchange will follow the procedures specified for a gateway exchange in
7.2.3.3.2.3{(b)(2) for networks that do not support LFB. If the MF network supports non-ISDN
MLPP service, the call will be established utilizing MLPP procedures that are applicable within the
MF network. If the connected MF network does not support MLPP, the call will be established as a
normal call within the MF portion of the network and the SS7 MLPP service parameters are not
required to be conveyed.
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I Initiating/ Intermediate/
'o"fi;‘:;%’ng Intermediate End End
Exchange DSS1 Exchange S§S7 (TCAP) Exchapge DSS1 Exchange
[ee CC -
RBEGISTER QUERY WITH PERMISSION REGISTER
INFORMATION ELEMENTS: PARAMETERS: INFORMATION ELEMENTS:
LFBResponse ~ — — ~ = T~ T — — 7 N ’
Bearer Capability Supported = — — — 4 \ 3
Service Key N
Precedence Level Precedence N Precedence Level

- ——Called Party Number

Digits-destination number

—Calling Party Number
[~ Bearer Capability

T—Channel |dentification

Called Party Number

Calling Party Number

Calling Party Number

Bearer Capability Requested
I—— Call Reference
— Circuit Identification

Bearer Capability

Channel Identification™ = |

-—
_BELFASE COMPIETE

Query Results

Reservation Denied

Positive Ack

Negative Ack

Location

(See T1.607 for
specific codes)

Bearer Capability
— Not Authorized

BRESPONSE BELEASE COMPIETE
LFB Response- — — — = — — — = Query Results
Acknowledgement Type
Reservation Denied | 2 Reservation Denied
Positive Ack Positive Ack
Negative Ack Negative Ack
Location Location

(See LFB Response
parameter for codes)

Bearer Capability Supported « = —~

(See T1.607 for
specific codes)

- - - == J3 -

Bearer Capability

Not Authorized (cause 57)

[ Not Presently Avail

Not Authorized

Not Presently Avail (cause 58)

[— Not Implemented

Not Presently Avail

Not Implemented {cause 65)

Not Implemented

NOTE - If the LFB query originates in the SS7 network, the negative ack result will be returned to DSS1
in a REL message with appropriate cause code to indicate either the lack of bearer capability (cause 57,
58, or 65) or preemptable resources (standard cause 46), and location code.

Figure 17 — LFB transaction messages (SS7/DSS1)
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Annex A
(normative)

DSS1 SDL diagrams for MLPP

In the event of conflict between the SDL diagrams in this annex and the text in clause 6, the text
shall take precedence.

This annex contains the SDL diagrams for the DSS1 processing of MLPP calls. The SDLs are
divided into three figures: figure A.1(a), (b), and (c) covers the originating exchange (OE); figure
A.2(a), (b), and (c), the local exchange (LE) connected via a DSS1 interface to an NT2 on the
called interface; and figure A.3(a), (b), and (c), the destination exchange (DE).
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IDLECIRCUIT

AVAILABLE
?

APRECEDENCE

3 B

]

1

' MARKCIRCUITBUSYAT
PLOFTHE
INCOMING MLPP CALL

s

"NORMAL CALL CLEARING"
PROCEDURES WITHCAUSE #34,
NO CIRCUIT/CHANNEL AVAILABLE

SEARCHFORTHE
LOWEST PL
PREEMPTABLE CIRCUIT

NULL

PREEMPTABLE

2,3

CIRCUIT
FOUND

DSS1LFB
ALLOWED
?

DISCONNECT Message with
Cause #46, "Precedence Call

Blocked"

FOLLOW "NORMAL
CALL CLEARING"
PROCEDURES

- Y

NULL

Y

l3

STOPTIMER
TR

IF DSS1QUERY

WAS INVOKED

FORTHECALL

SETUP Message - {Continue Setup
of MLPP Call)

CALL
INITIATED

> (Clearing of MLPP Call)

(a) Procedures for MLPP call
Figure A.1 — Originating exchange (OE)
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START CLEARING OF
EXISTING MLPP CALL

1S CIRCUIT

N
Y TOBE RESERVED
FORREUSE
DISCONNECT Message with DISCONNECT Message with
Cause #45, "Preemption” indicating > --- (Preempted Circuit is marked Cause #45, "Preemption” indicating
Circuit Reserved for Reuse Reserved for Reuse) Circuit Not Reserved for Reuse

DISCONNECT E
REQUEST

START "NORMAL CALL
TIMERT g CLEARING" 7O THE
PREEMPTED USER

e I

B > TIMERT p RELEASE Message<
g EXPIRES
STOP TIMERS RELEASE
Tpg ANDT o COMPLETE
UNRESERVE STOP TIMERS
MARKEDCIRCUIT Trr ANDT |5
ISTHISA NULL

REATTEMPTON
THEMLPP
CALL

Setup Request
Indication

SETUP MessaQ
CALL
INITIATED

>

--- (Continue Setup of Incoming
Preemption Call Using Marked
Circuit)

(b) Procedures without DSS1 LFB query
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®

1

MARKCIRCUITRESERVED
EQRUSE

START
TIMERT | R

REGISTER Message > ___ (initiate DSS1 LFB Query)

NOTIFY Message
with Delay Indicator

REL COM Message,
indicating Failure of SS7
LFB Query

STOP TIMERS
T LandT (R

UNRESERVE
MARKEDCIRCUIT

'
©

START
TIMERT
v L
WAITINGFOR . o
RESPONSE -- (Response is received in DSS1 LFB Query Response,
o the Quen which contains the results of the SS7 LFB Query)
REL COM Message, REL COM Messags,
indicating Success of SS7 indicating Path Reservation TIMER T EXPIRES
LFB Query Denied
[ -
UNRESERVE
STOPTIMER MARKED CIRCUIT
T
L
STOP TIMER
Ty
s
MARKED N
CIRCUIT >

FOUND

b --- (This Decision is on

Reservation Preemption)

SET LFBINDICATION TO
"LFB NOT ALLOWED"
ANDSTOPTIMERT | o

SETLFBINDICATION
TO "PATH RESERVED"

18
RESERVED
CIRCUIT
IDLE

(c) Originating exchange (OE)
Figure A.1 (concluded)
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(a) Procedures for incoming MLPP call/SS7 LFB query

Figure A.2 - Local exchange (LE) connected via a DSS1 interface
to a NT2 on the called interface (continued)
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EXISTING MLPP CALL
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(b) Procedures without DSS1 LFB query
Figure A.2 (continued)
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Annex B
(informative)

Breakdown of functional models for the MLPP service with and without

the LFB option

This annex depicts the breakdown of functional entities with and without the LFB function, respec-
tively, in figures B.1 and B.2.

94

FE1
(User C)

cc -
CCA -
MPLC -
MSRC -
MPRC -
MLPPA —

FE8

Q (User D)
FE?
(User B)

Call control

Call control agent

MLPP service precedence ievel control
MLPP service search and reservation control
MLPP service preemption control

MLPP agent

Figure B.1 — Breakdown of functional model for the MLPP service with the LFB option
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FES
{User D)

KEY.

CC — Call control

CCA - Call control agent

MPLC - MLPP service precedence level control
MPRC - MLPP service preemption control
MLPPA - MLPP agent

Figure B.2 — Breakdown of functional model for the MLPP service without the LFB option
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Annex C
(informative)

Invoke and return result components within the facility information element of
DSS1 for MLPP

This annex depicts the invoke and return result components within the Facility IE, respectively, in
figures C.1 and C.2.

Octet
1 0 1 0 0 0 0 1 4
Class Form Invoke component tag
Length
0 Length of Invoke component 5
Format
0 0 0 0 0 0 1 0
- R 6
Class Form Invoke identifier tag
Length| 0o 0 o] 0 0 0 1 7
Fo(r)mal Length of Invoke identifier
—— invoke identifier 8
- 0 0 0 0 0 0 1 0 9
== Class Form Operation value tag
Length
0 0 0 0 0 0 0 1 10
Format Length of operation value
0 0 0 1 1 0 0 0 11
MLPP LFB gquery operation value
0 0 1 1 0 0 0 0
L Class Form Sequence tag 12
Length
0 Length of sequence 13
Format
0 1 0 0 0 0 0 0 14
Class Form Q.931 IE tag
Length
0 Length of Q.931 IEs 15
Format
Bearer capability IE 16, etc
Precedence level IE
Calling party number IE
Called party number IE
Channel identification IE

Figure C.1 - Invoke component of the Facility IE for the MLPP DSS1 LFB query
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Figure C.2 — Return result component of the Facility IE for the MLPP DSS1 LFB query
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Annex D
(informative)

Application of the signal information element to tones and alerting patterns for
MLPP service

This annex is intended to assist users of this standard in the application of signal information ele-
ment to the provision of call progress tones and alerting (“ringing”) cadences. it maps the codepoints
in this standard to existing practices in the North American telephone network (see tabie D.1).

Table D.1 — Tones and alerting cadences

Single
value Explanation North American practice
9 Preemption tone on Precise tone is a continuous
‘. 440 Hz tone added to a 620 Hz
tone
- Precedence call alerting Ringback tone (audible ringing tone)
ringback tone on is a 440 Hz tone added to a 480 Hz
- tone repeated ina 1.64 son, 0.36 s
_ off pattern
- 66 Alerting on — pattern 2 Precedence cali alerting 1.64 s on,
(Special/priority alerting) 0.36 s off
NOTE - No signal value is assigned to "precedence call alerting ringback tone on” since the
tone is always applied by the destination exchange. This ringback tone is as indicated in the
table.
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Annex E
(informative)

SS7 SDL diagrams for MLPP

in the event of conflict between the SDL diagrams in this annex and the text in clause 7, the text
shall take precedence.

This annex contains the SDL diagrams for both ISDN-UP and TCAP (LFB) processing of MLPP
calls. The SDLs are divided into three figures: figure E.1(a), (b), and (c) covers the preemption
initiating exchange; figure E.2(a), (b), and (c) the intermediate exchange; and figure E.3(a), (b},
and (c) the end exchange.

The SDLs show only the exchanges and messages involved in the setup of one preempting call
from the time the call encounters circuit congestion until it leaves the network going to either
another SS7 network through a gateway or to a DSS1 access network. Other exchanges and
messages that may be involved in the complete release of a preempted call are not shown in
order to reduce the complexity of the SDLs. However, the initiation of these release messages to
the other exchanges is shown.

i
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(a) Procedures for incoming MLPP call

Figure E.1 — Preemption initiating exchange
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Figure E.1 (continued)
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Figure E.2 (continued)
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