TR 54079

Data Communications

AT&T Private Line Service OC-192

SERVICE DESCRIPTION
AND
INTERFACE SPECIFICATION

Issue 1.0
September 1999

(i

5
=]

OAT&T 1999 Printed in USA



NOTICE

This Technical Referenceis published by AT&T as a guide for the designers, consultants and suppliers of

systems and equipment which would meet the described interface. AT&T reserves the right to revise this
Technical Reference for any reason, including, but not limited to, conformity with standards promul gated

by American National Standards Institute (ANSI), Electrical Institute of America (EIA), International
Telecommunications Union — Telecommunications Standardization Sector (ITU-T), International
Standards Organization (ISO), or similar agencies, use of new advances in technologies, or to reflect
changes in the requirements of communications systems or equipment. Liability for difficulties arising
from technical limitations is disclaimed. AT&T makes no claims and representations and assumes no
responsibilities beyond those set forth in the applicable tariffs.

No license under AT&T's intellectual property rights (including, in particular, patents and copyrights) or
intellectual property rights of others are provided by the furnishing of this document, nor does the
furnishing of this document indicates that the use of any information contained in it will be free of
infringement of any intellectual property rights.

The provision of planned network capabilities as described in this document requires certain business
decisions and regulatory agency approvals. Note that, as of the date of publication of this document, many
of these business decisions may not have been made nor regulatory aggrivatiror requested.

Specifications contained in this document are current as of the date of this publication. They may be
superseded by information published in related AT&T Technical References and subject to the effective
date of these publications. All AT&T Technical References are subject to change, and their citation in this
document reflects the most current information available at the time of printing.

No part of this publication may be reproduced or distributed in any form or by any means without the
prior written permission of AT&T.

If further information is required, please contact:

AT&T Development Relations Group
District Manager

Room 3AL00D

900 Route 202/206 North
Bedminster, NJ 07921

To order copies of this document,

Call:  AT&T Customer Information Center
USA: (800) 432-6600
Europe/Middle East/Africa: 010-1-317-322-6416
FAR EAST/South America: 010-1-317-322-6411

Write: AT&T Customer Information Center
C/o Lucent Technologies
2855 North Franklin Road
P.O. Box 19901
Indianapolis, IN 46219

For more information about AT&T documents, see:

CATALOG OF COMMUNICATIONS TECHNICAL PUBLICATIONS
Publications Catalog (1000)

Issue 1.0 (9/1999) OC-192 Service Description And Interface Specification



Table of Contents

1. INTRODUCTION . . 1
11 (@0 1 = N TR 1
1.2 Y AX 010 N1 2 Y 1T 1
1.3 RELATIONSHIPWITH OTHER AT& T TECHNICAL REFERENCES AND INDUSTRY STANDARDS........... 3
2. SERVICE DESCRIPTION .....uuuuiiiiiiiiiiiiiiiiiiiiiirieisasiasssesssssssesssssesssseeseas....————.——————————————————.—.n..nn.———. 4
2.1 OC-192 INTER-OFFICE CHANNEL SERVICE ...uuuiiiiiitttiieieeeeiisttsissseessssssssnssssssssssssnsssessssssssnaeeees 4
211 ZETO MIlE TOC SEIVICE. ... e e e e e e e e e e e e e e e s e s e e e s s e e e sseasessesesseaseeseesases 5
2.2 NETWORK INTERFACE AND POINT=-OF-INTERFACE.........cctutttiiiieiiiiiiiiieeeeeesiessiieseesssssssnansesesssens 5
2.3 A CCESS ARCHITECTURE ....cottttttiiiieiiiesttieteeestsssssissesstssssssaessstsssassasssetsssssaesssstssssnaessssessses 5
2.4 A CCESS ARRANGEMENTS. ...cettttuuiieeiiiestiieteeestsssssiaeeestessssieesetessanatesettssantssetessraseesesrses 6
24.1 ATET TOLAl SEIVICE ACCESS......eeeeeeeeeeeeereteessessssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 6
2.4.2 ATET COOrdiNated SErVICE ACCESS ......uuuvurrrrrrrriiiiiiiriririrrrserssaserara.———————————————————————————————. 6
2.4.3 CUSLOMET ProViOBA ACCESS.... .. s 7
2431 Basic Customer Provided ACCESS (BCPA) ...ttt st eeneeeens 7
2.4.3.2 BaASEINEACCESS.... .o 7
244 Licensed Space Arrangement (LSA) ...oo.eeieeieeieeiie ettt 7
3. SERVICE AVAILABILITY AND PERFORMANCE........ccccocttttteiiiiiriiiiiiiieeiesesesssesssssssssssssnsnnees 7
31 SERVICE AVAILABILITY 1tutiiiiiiittttieieeesteesttieseesstssssssssssssssssssassessstssssssnssserssssnesssessssaianeeeans 7
3.2 SERVICE PERFORMANCE PARAMETERS. ....cuttuuiiiiitiiitttiietiessitssssisssestssssiinsesstsssssessessssaan 7
4., INTERFACE SPECIFICATIONS. . ... 8
4.1 PHY SICAL SPECIFICATIONS. c.vtttt i tieeietette et e e e e teettt e e e e eetseaab e e eeasessabaeessassssbasaasssesesssssanssssessnsses 8
4.1.1 NS A o N1 (< = (o TR 8
4.1.2 Point Of INTEITACE........cooeeeeeeeeeee e, 8
4.2 OPTICAL SIGNAL SPECIFICATIONS ...t ieiiiettte e e e eesteaattassssesssssssaseessssssstaesssssssssaaesssessssannaeseaes 9
4.2.1 NS AT o 11 (= = (o T 9
4.2.2 Point Of INTEITACE........coo oo, 9
4.3 LOGICAL SIGNAL SPECIFICATIONS. ...cettttuiiiieiiietttieeeeesttssssiessessesssssasssesssssssasssesssssssnseeeesmrees 9
4.3.1 SECHION OVEINEA ... e s e e e e e e e e nes 10
4.3.2 Line Overhead (fOr FULUM@ USE) ........ooviiiiiii e s e 10
4321  Automatic Protection SWItChing (APS)........ccciiiiiienieei e 10

4.3.3 Path Overhead (fOr FULUI USE)........ciuiiiiiiiiieite ettt 10

5. SYNCHRONIZATION AND TIMING ......uuutuiiiiiiiiiiiiiiiiiiiiiiiiiieiieessesssesseeeasseseaeeeseaea—a———————————————— 10
51 INTERNAL TIMING IMODE.....uuuuiiiiiiiiietiee e ee ettt e s e e ettt e e e e e e e saaa e e s s e s ssbaaa e sessasssaaanseeesaensees 10
5.2 EXTERNAL TIMING IMIODE ....uuuuiiiiiiiiitiiee e eee ettt s e e e ettt e s e e e e e aaaa e s e s e sssbaaaeeesssssssaaanssesaensnes 11
5.3 TIMING VARIATION tutttuuiieiiieetttieeeeesitsssssesesssssssssasssstessssssasssessssssasssssaesssssassssssesssssnsaseanns 11

53.1 [ 1 (<] S 11

5.3.2 LTAT= 010 [ 12

6. NETWORK ALARM AND STATUS CONDITIONS.......cuutiiiiiiiiiiiiiiiiiieeeiseeiesssseesssessessssssnsanees 12

7. CUSTOMER PREMISESEQUIPMENT CHARACTERISTICS....ccoocviei e, 12
7.1 CPE REQUIREMENTS . ... ittt 12
7.2 [0 = YN0l = TN 12
7.3 AUTOMATIC PROTECTION SWITCHING ...cttuuiiiiiiiiitiiiieieeesiesstiieeeeesssssasssssessssssssssnsesssssssssaeeenes 13

8. TESTING AND MAINTENANCGE ........ottttieitiitiiiaaaeaasrassssasssassssssaaassassasasaasssaasssnannes 13

Issue 1.0 (9/1999) OC-192 Service Description And Interface Specification



9. REFERENCES...... ..ottt ettt ettt ettt bt bt e bt e bt e b e e b e e nneennas 14
Figure 1 - Typical Point-to-point OC-192 CilCUIT .........c.eiiuiritieiieieeieeie ettt 4
Figure 2 - OC-192 LC Circuit and Access Network COMPONENTS.........covvrririeiienieee e 5
Figure 3 - APLS OC-192 ACCESS CONNECIONS .....c.uveiieieiriieniee st sttt sttt 6
Figure4 - Internal Timing MOOE..........ooouiiiiiie bbb b e sre e 11
Figure5 - External Timing MOOE. .......cccuiiiiiiiii bbb bbb 11
Figure 6 - Optical Loopbacksat NI anNd CPE ..........c.cooiiiiiiiiieie e 13
Table 1. Optical Power RequirementS at the NI..........ooiiiiiiiiiiieeeee e 9
Table 2. Optical Power RequirementS at the PO ..........ooiiiiiiiieeeeeee e 9

Issue 1.0 (9/1999) OC-192 Service Description And Interface Specification



1. INTRODUCTION

This Technical Reference provides Network Interface (NI) and Point of Interface (POI) Specifications for
the AT&T Private Line OC-192 (Optical Carrier Level 192) Service. The document includes a
description of the service, technical parameters, physical interface regquirements, logical interface
requirements, and other necessary criteria for connecting Customer Premises Equipment (CPE) and/or
accessto AT& T OC-192 circuits to obtain the performance characteristics identified in Section 3.

In conformance with the approach used in Industry Standards, this document uses "shall” to signify a
mandatory requirement, and the word "should" to indicate recommended or advisory criteria.

1.1 Contents
The document consists of 8 sections that cover the following subjects:

Section 1. Introduction

Section 2. Service Description

Section 3. Service Availability and Performance

Section 4. Interface Specifications

Section 5. Synchronization and Timing

Section 6. Network Alarm and Status Conditions

Section 7. Customer Premises Equipment Characteristics

Section 8. Testing and Maintenance

1.2 Acronyms

ADM Add/Drop Multiplexer

AlS Alarm Indication Signa

AISL Alarm Indication Signal Line
AISP Alarm Indication Signal Path
ANS| American National Standards Institute
APLS AT&T Private Line Service

APS Automatic Protection Switching
BCPA Basic Customer Provided Access
BIP Bit Interleave Parity

BITS Building Integrated Timing Source
Cl Customer Installation

CO Central Office

CP Customer Premise

CPE Customer Premise Equipment

dB Decibds

dBm Decibels (referenced to milliwatt)
CcVv Code Violations

CV-L Code Violation Line

CV-LFE Code Violation Line Far End
CV-P Code Violation Path
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CV-PFE Code Violation Path Far End

CV-S Code Violation Section

DCC Data Communications Channel

DS1 Digital Signal Levd 1

DS3 Digital Signal Leved 3

%EFS Percent Error Free Seconds

EIA Electrical Ingtitute of America

ES Errored Second

ESL Errored Second Line

ESLFE Errored Second Line Far End

ES-P Errored Second Path

ES-PFE Errored Second Path Far End

ES-S Errored Second Section

FC Optical Connector Type Ferrule Connector

FCC Federal Communications Commission

Ghps Gigabits per second

10C Inter-Office Channel

IR Intermediate Reach

1SO International Standards Organization

ITU-T International Telecommunications Union — Telecommunications
Standardization Sector

LC Local Channel

LGX Light Guide Cross-connect

LOF Loss of Frame

LOP Loss of Pointer

LOP-P Loss of Pointer Path

LOS Loss of Signal

LR-3 Long Reach 3

LSA Leased Space Arrangement

LTE Line Terminating Equipment

Mbps Megabits per second

NI Network Interface

nm nano-meter

0OC-3 Optical Carrier Level 3

OC-12 Optical Carrier Level 12

0C-48 Optical Carrier Level 48

0C-192 Optical Carrier Level 192

POI Point of Interface

POP Point of Presence

PTE Path Terminating Equipment

RDI-L Remote Defect Indication Line

RDI-P Remote Defect Indication Path

REI-L Remote Error Indicator Line

REI-P Remote Error Indicator Path

RFI-P Remote Failure Indicator Path

SC Optical Connector Type Square Connector

SEF Severely Errored Frame

SES Severely Errored Seconds

SES-L Severely Errored Seconds Line

SES-LFE Severely Errored Seconds Line Far End

SES-P Severely Errored Seconds Path
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SES-PFE Severely Errored Seconds Path Far End

SES-S Severdly Errored Seconds Section

SMF Single-Mode dispersion-unshifted Fiber

SONET Synchronous Optical NETwork

SR Short Reach

ST Optical Connector Type Straight Tip

STS Synchronous Trangport Signal

STS1 Synchronous Transport Signal Level 1

STS3 Synchronous Transport Signal Level 3

STS-3c Synchronous Transport Signal Level 3 Concatenated
STS12 Synchronous Transport Signal Leve 12

STS12c Synchronous Transport Signal Level 12 Concatenated
STS48 Synchronous Transport Signal Level 48

STS-48c Synchronous Transport Signal Level 48 Concatenated
STS192 Synchronous Trangport Signal Level 192

STS192¢ Synchronous Transport Signal Level 192 Concatenated
STSN Synchronous Transport Signal Level N

STSNc Synchronous Transport Signal Level N Concatenated
SWC Serving Wiring Center

TR Technical Reference

1.3 Relationship With Other AT&T Technical References And Industry
Standards

Interface specifications pertaining to ACCUNETL T45 Service can be found in Technical Reference (TR)
54014 and its addenda™. Interface specifications pertaining to ACCUNET T1.5 Service can be found in
TR 62411, Access specifications for ACCUNET T1.5 and T45 can be found in TR 624155,

Information about the optical interface and payload mappings can be found in (with supporting
references):
e AT&T
» TR 54018 OC-3 Optical Interface Specification”,
> TR 54077 OC-12 Service Description and Interface Specification!®,
> TR 54078 OC-48 Service Description and Interface Specification!®,
¢ ANS
> T1.101-1994 — Synchronous Interface Standérds
» T1.105.01-1994 Telecommunications — Synchronous Optical NetS8@KET) — Automatic
Protection Switchin§,
» T1.105.02-1995 Telecommunications — Synchronous Optical NetS8@KET) — Payload
Mapping$?,
» T1.105.03-1995 Telecommunications — Synchronous Optical NetS8@KET) — Jitter at
Network Interfacd®”,
» T1.105.03a-1995 Telecommunications — Synchronous Optical Net®OrMET) — Jitter at
Network Interfaces — DS1 Suppleméht
» T1.105.03b-1997 Telecommunications — Synchronous Optical Communica@MET) — Jitter
at Network Interfaces — DS3 Wander Supplefignt
» T1.105.04-1995 Telecommunications — Synchronous Optical NetS8@KIET) — Data
Communication Channel Protocols and Architecttifes
> T1.105.06-1995 SynchronoGgtical Network (SONET) — Physical Layer Specificatiths
» T1.105.09-1995 Telecommunications — Synchronous Optical Net8@KET) - Timing and
Synchronizatiol”,
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> T1.107-1995 Telecommunications - Digital Hierarchy - Formats Specificationg™®,
» T1.231-1997 — Digital Hierarchy — Layer 1 In-service Digital Transmission Performance
Monitoringf*”,
» T1.514-1995 Network Performance Parameters and Objectives for Dedicated Digital Services —
SONET Bit Rate¥?,
* Telcordia Technologies (formerly known as Bellcore)
» Synch;(l)gr]mus Optical Network (SONET) Transport Systems: Common Generic Criteria (GR-253-
CORE)™,
SONET OC-192 Transport System Generic CritR-1377-CORE}”,
Transport Systems Generic Requirements (TSGR): Common Requirements (GR-49§>2-J(];ORE)
Clocks for the Synchronized Network: Common Generic Criteria (GR-1244-CBRE)
SONET Private Line Service Interface Generic Criteria for End Users (GR-1365-EHRE)
e ATM Forum
> af-phy-0046.000 “2488.32 Mbps Physical Layer Specification,” January*f996
*  SONET Interoperability Forum
» SIF-010-1998 "Intercarrier Interface Requirements".

YVVVYVY

AT&T intends to continue to review the emerging SONET (Synchronous Optical NETwork) standards as
they are defined and adopt them as appropriate.

2. SERVICE DESCRIPTION

2.1 OC-192 Inter-Office Channel Service

The AT&T Private Line Service (APLS) OC-192 Inter-Office Channel (I0C) Service is a service that
provides dedicated point-to-point 9953.28 Megabits per second (Mbps), or 10 Gigabits per second (Gbps),
line rate digital service for STS-192/192c¢ (Synchronous Transport Signal Level 192/192 concatenated)
signals. A point-to-point service is defined as a two-way service where traffic originates (or terminates) in
one location and terminates (or originates) in the other. Besides STS-192c signals, the OC-192 IOC may
be comprised of STS-1 (Synchronous Transport Signal Level 1), and/or STS-3c (Synchronous Transport
Signal Level 3 concatenated), and/or STS-12c (Synchronous Transport Signal Level 12 concatenated)
and/or STS-48c (Synchronous Transport Signal Level 48 concatenated) tributary signals or combinations
of these tributary signals as required per customer applitatidre differences between the line rates and
effective customer payloads are due to bits reserved for SONET overhead signaling. More details about
SONET format standards are given in Section 3 “Interface Specifications”. OC-192 service features
optical interfaces at the NI and the POI. Figure 1 below illustrates a typical point-to-point OC-192 circuit
with significant components and points of demarcation.

CPE

[}
|
[}
: CPE
[}
[}
[}

NI POI POI NI

Note — All NI and POl interfaces are Optical.
Figurel - Typical Point-to-point OC-192 Cir cuit

! While there may be STS-1 tributaries in the payload, based on OC-192 network element capabilities,
management of the payload will be at STS-3/3c dde
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211 ZeoMilelOC Service

Zero Mile 10OC Serviceisaspecial configuration that supports OC-192 connectivity in the same office, i.e.
access-t0-access.

2.2 Network Interface and Point-Of-Interface

Per Federal Communications Commission (FCC) Tariff 9, the definition of the NI is the point of
demarcation on the end user’s premises at which dbessa supplier’s responsibility for the provision of
access ends. The POl is defined as the point of demarcation between AT&T awedsansapplier. The
POl located in an AT&T Central Office (CO) establishes the service demarcation betwess @nd the
I0C.

The NI and POI for OC-192 shall be optical. This signal shall be comprised of STS-1 and/or STS-3c,
and/or STS-12c¢, and/or STS-48/48c, or STS-192c (as required by customer applications) formatted
tributaries per GR-1377-CORE Sections 3.2 and 3.4, GR-253-COREsections 3.2 and 3.4, and
T1.105.0#. The signal at the NI and POI shall conform to$@NET standards per GR-1377-CORE
Sections 3 and 4. Path overhead shall only terminate at the CPE or equivalent end-poiSOdiEfe
channel. Two fiber interconnections only are supported for both NI and POI.

2.3 Access Architecture

Figure 2 illustrates a typicateess connection. The CPE is connected to the OC-192 service via the NI.
The NI should allow testcaess to all of the fiber pairs interconnecting the CPE withdbesa supplier’s
0OC-192 Line Terminating Equipment (LTE). The NI is typically located on customer premises. The
Network Interface for OC-192 Local Channel (LC) is defined as a Fiber Distribution Bay.

ACCESS SYSTEM

Supplier

CUSTOMER Management Center

AT&T POP

Serving Wire Center (SWC) SWC
POI
| Loop m 10C m Feed |
| d d |
e e
\\w

Figure2 - OC-192 L C Circuit and Access Networ k Components

The 9953.28 Mbps signal at the NI shall be optical in both directions. The optical power levels required
at the NI should be compliant with standards for Short Reach (SR)’qmic&R-1377-CORE Section

4.1 and 4.2 are given in section 4.2.1. Also, the Customer Installation shall meet the loss requirements as
specified in GR-1377-CORE section 4.2. The CPE will determine the fiber type (single mode or multi-
mode) to connect the CPE to the NI Fiber Distribution Bay. The NI Fiber Distribution Bay supports
optical connector options as required by the customer application (i.e., SC, FC, ST, etc.). The NI
configuration supports two fiber (one pair) duplex unprotected operation.

The 9953.28 Mbps signal at the POI shall be optical in both directions. The OC-192 POI is implemented
via an AT&T owned Light Guide Cross-Connect (LGX) shelf with ST bulkhead connectors. Dispersion-

2 Intermediate Reach (IR) optics may be used if the optical signal is properly attenuated to the Short Reach
power levels.
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unshifted Single-Mode Fibers (SMF) to AT&T assigned jacks on the rear of the LGX POI shelf shall be
used. POI interconnections are implemented over a two fiber (one pair) configuration. Figure 3 illustrates
the OC-192 connections at the NI and POI.

Customer AT&T CO
Premises
0C-192
0C-192 Network
CPE Access Equipment

7

(%) / Nework Y ()

(PTE) <

LGX
/\7‘ NI POI

CPE - Customer Premise Equipment
) S PTE — Path Terminating Equipment
Fiber Distribution Bay LGX — Light Guide Cross-connect

Figure 3 - APLS OC-192 Access Connections

The customer shall provide the STS-1, STS-3c, STS-12¢, STS-48c, or STS-192¢ mapping into an OC-192
to AT&T, and shall conform to the permitted combinations per SONET OC-192 format specification in
GR-1377-CORE™ section 3, GR-253-CORE!? section 3, and T1.105.06!*.

2.4 Access Arrangements

Customers may provide their own access to OC-192 Service, or may acquire access through AT&T or a
third party.

241 AT&T Total Service Access

The customer may purchase an OC-192 Total Service access arrangement from AT&T that provides
connectivity from customer premisesto the AT& T Point Of Presence (POP). Under this access
arrangement, AT&T provides or is the customer of record of the access circuit(s), and assumes
responsibility for the following functions: Design, Ordering, Installation coordination, Pre-service testing
and service turn-up, Trouble sectionalization, Restoration coordination, and Bill end user customer.

2.4.2 AT&T Coordinated Service Access

For this access arrangement, accessis coordinated by AT& T with the access provider. The accessis
ordered at the time that the customer initiates a Service Order. When providing coordinated access,
AT&T assumes responsibility to work with the access provider for the following functions: Design,
Ordering, Installation coordination, Pre-service testing and service turn-up, Trouble sectionalization and
Restoration coordination. Under this access arrangement, the end-customer is the customer of record for
the access circuit(s) used to provide customer connectivity to AT&T and is billed directly by the access
provider.
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2.4.3 Customer Provided Access

2.4.3.1 Basic Customer Provided Access (BCPA)

Under Basic Customer Provided Access (BCPA), the access facilities are furnished and owned by the
customer from the Customer Installation (CI) at the Customer Premises (CP) to the serving AT& T CO.
Theserving AT&T CO must be a designated OC-192 POP. The customer also has terminal equipment
located in the AT& T POP. The customer pays for space, power, light, etc.

Under this arrangement, the customer has total responsibility for the engineering, installation, operation,
and maintenance of the BCPA facility terminating at the AT& T POP.

2.4.3.2 Basdine Access

Under Basdline Access arrangement, the customer purchases their access directly from the access
provider, and hasit installed.

Under this arrangement, the customer, together with the access provider, has total responsibility for the
engineering, installation, operation, and maintenance of the basdline facility terminating at the AT& T
POP.

2.4.4 Licensed Space Arrangement (LSA)

This access arrangement allows the customer to lease spacein the AT& T servicing CO for customer
owned equipment, that isinterconnected to AT& T egquipment in that CO. Under this arrangement, the
Customer Installation (Cl) isin the same office as the POI and is interconnected with intra-office optical
fiber facility.

3. SERVICE AVAILABILITY AND PERFORMANCE

3.1 Service Availability

Availability is a measure of the time during which the circuit is available for useful transmission. This
measurement is the complement of unavailability or Outage (%Availability = 100 - %Outage). An outage
begins when the customer releases a circuit to AT&T for repair and ends when AT&T returns the circuit
to the customer.

3.2 Service Performance Parameters

The error performance parameters for the OC-192 service are Coding Violations, Errored Seconds,
Severely Errored Seconds and Percent Error Free Seconds. Error parameters have been defined for
SONET Section layer, Line layer, and STS Path layer® in GR-1377-CORE™®! section 6, GR-253-CORE?
section 6, T1.23117, T1.514™ and T1.105.04™%. They are reproduced here for reference, and are
described as measurements of corresponding events over a certain time interval. Note: AT& T conforms to
these standard; however, various egquipment vendors and communications service providers may have
implemented these definitions differently.

The error parameters Errored Seconds and Severely Errored Seconds are defined in terms of the Coding
Violations parameter and signal defect conditions. Coding Violations (CV) parameter is a count of Bit
Interleave Parity (BIP) errors detected at the incoming SONET signal: CV-S for the Section layer, CV-L

% Only the Section layer error performance parameters may be monitored by AT&T initially. These
parameters for other layers may be monitored in the future.
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for the Line layer, and CV-P for the STS Path layer. They are collected using the overhead bytes (e.g.,
B1, B2, and B3) in the SONET Overhead. Examples of signal defects are Loss Of Signal (LOS), Loss Of
Frame (LOF), Severely Errored Framing (SEF) defect (4 or more consecutive errored framing patterns),
Alarm Indication Signal for the Line layer (AIS-L), Alarm Indication Signal for the Path layer (AIS-P),
and Loss Of Pointer for the Path layer (LOP-P).

* Errored Seconds (ESs) — The ES parameter is a count of one second intervals during which at least
one BIP error occurred, or one second intervals during which (at any point during the second) a LOS,
AIS, SEF or Loss Of Pointer (LOP) defect was detected at the incoming SONET signal. They are ES-
S for the Section layer, ES-L for the Line layer, and ES-P for the STS Path layer.

e Severely Errored Seconds (SESs) — The SES parameter is a count of one second intervals during
which K or more BIP errors occurred, or one second intervals during which (at any point during the
second) a LOS, AIS, SEF or LOP defect was detected at the incoming SONET signal. They are SES-
S for the Section layer, SES-L for the Line layer, and SES-P for the STS Path layer. The values of
“K” are currently set in GR-1377-CORE as follows: 8554 for SES-S (SES Section), 9835 for SES-

L (SES Line), and 2400 for SES-P (SES Path).

* Percent Error Free Seconds (%EFS) — %EFS is defined as the ratio of one-second intervals not
containing any bit errors to the total number of seconds in an observation period, which is usually 24
hours. The %EFS calculation applies only to time intervals over which the circuit is available.

It is noted that both near-end and far-end parameters are defined in GR-1377°CQRE253-
CORE', T1.231-199%", and T1.514-199%" for the Line layer and STS Path layer parameters: CV-L,
CV-LFE, ES-L, ES-LFE, SES-L, SES-LFE, CV-P, CV-PFE, ES-P, ES-PFE, SES-P, and SES-PFE. Far-
end Line layer performance is conveyed back to the near-end LTE via the K2 byte, Remote Defect
Indication for the Line layer (RDI-L), and the MO or M1 byte, Remote Error Indication for the Line layer
(REI-L). Far-end STS Path layer performance is conveyed back to the near-end STS PTE (Path
Terminating Equipment) via bits 1 through 4, Remote Error Indication for the Path layer (REI-P), and 5
through 7, Remote Defect Indication for the Path layer (RDI-P) of the G1 byte. The far-end performance
parameters are defined with these remote indication signals.

4. INTERFACE SPECIFICATIONS

The signal at the NI and POI shall conform to the rele®MNET standards (see Sec. 1.3) for OC-192
signals as cited in the following sections. The NI and POI are specified in terms of three layers: Physical,
Optical, and Logical. The logical level is further broken down into Section, Line, and Path layers.

4.1 Physical Specifications

All physical connectivity to the POI shall be via two dispersion-unshifted Single-Mode F&idiz)(
Physical connectivity to the NI will be two fibers. These fiber connections shall conform to GR-1365-
CORE?, Section 3.4.

4.1.1 Network Interface

The physical interface at the NI shall be an optical fiber connector panel that supports optical connector
options as required by the customer application (e.g., SC, FC, ST, etc.). The connector panel will allow
ease of CPE connection and the ability to create a manual loopback for testing.

4.1.2 Point of Interface

The physical interface at the POI shall be the AT&T LGX. The pair assignment on the LGX will be
administered by AT&T. ST connectors shall be used for the LGX at tife POI

* Dispersion-shifted SMF is recommended ONLY for LR-3 (Long Reach-3) afiphc
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If accessis not provided by AT&T then the access supplier will have responsibility and ownership of all
access facilities up to the LGX POI°. Access supplier entry will be allowed for installation and
maintenance activities up to the POI. AT&T will provide space, environment and power (for equipment
required in the AT&T building) for the access supplier to deliver access.

4.2 Optical Signal Specifications

Optical signas at the NI and POI shall conform to the OC-192 signal characteristics described in GR-
1377-CORE™ Sec. 4.1 and 4.2 with sources at the nominal 1550 nano-meter (nm) and 1310 nm’
wavelengths.

4.2.1 Network Interface

CPE shall follow the optical interface specifications for the application category relevant to the CPE
vendor requirements. The customer shall provide a system compatible with the access facility. CPE
should follow the optical interface specifications for the application category as given in GR-1365-
CORE!?, At the customer installation the NI, as one point on the optical path between transmitter (Point
S) and receiver (Point R)®, shall meet the optical power requirements as given in Table 1.

Table 1. Optical Power Requirements at the NI

Receive to CPE Transmit from CPE
Prex: 0dBm Prax: 0 dBm
Poin : -8 dBm Puin : -8 dBm

Note: AT&T expects that under most circumstances these levels can be achieved using SR’ capable
equipment with 6 dB fiber loss budget, with a 3 dB fiber 1oss from access equipment to the NI, and a 3 dB
fiber loss budget from CPE to the NI.

4.2.2 Point of Interface

The AT&T equipment at the POI, as one point on the optical path between transmitter (Point S) and
receiver (Point R)®, meet the optical category specified as OC-192 SR® in GR-1377-CORE®” Sec 4.2 and
T1.105.06". The required optical power levels at the POl are given in Table 2.

Table 2. Optical Power Requirements at the POI

Receiveto AT&T Transmit from AT&T
Prax: -0.2 dBm Pra: -1.5dBm
Prin : -6.6 dBm Prin : -7.4 dBm

Notee AT&T expects that under most circumstances these levels can be achieved using SR capable
equipment with 6 dB fiber loss budget, with a 2.1 dB fiber loss from access equipment to the POI, and a
3.9 dB fiber loss budget from AT& T equipment to the POI.

4.3 Logical Signal Specifications

The logical signal (Synchronous Transport Signal Level N (STS-N/Nc)) contains the customer payload
along with the section, line, and path overhead required by the SONET standard. The STS-N/Nc signa

® A different connector may be used by the new LGX at the POI in the future.

® The access supplier here refers to the access vendor in all access arrangements except LSA. (see Sec.
2.4)

" Initially, only the 1550nm wavelength will be supported by AT&T.

® Point S and Point R are shown in GR-1377-CORE Figure 4-1.

° IR optics that is properly attenuated may be used in lieu of Short Reach optics.

Issue 1.0 (9/1999) OC-192 Service Description And Interface Specification



10

shall conform to the STS-1 and/or STS-3c and/or STS-12c and/or STS-48c or STS-192c formats as
defined in GR-1377-CORE™®” section 3, GR-253-CORE!? section 3, and T1.105.02). The customer
shall notify AT&T of the signaling format and tributary configuration. The customer shall keep a valid
signal on the circuit in order to maintain performance monitoring. The CPE or network equipment shall
not be turned off without notifying AT&T.

4.3.1 Section Overhead

The STS-N shall provide all Section overhead functions with the possible exception of the Section Data
Communications Channel (DCC) (bytes D1-D3), Section Orderwire (byte E1), and Section User Channel
(byte F1). To manage network integrity and sustain service quality, AT&T reserves the right to use the
section DCC. Therefore, any information contained in the bytes reserved for Section DCC (D1-D3),
Section Orderwire (E1), and Section User Channd (F1) may not be transported end-to-end (NI-to-NI).
Thisis consistent with SONET standards for section overhead and SIF-010-1998%.

4.3.2 LineOverhead (for future use)

The STS-N shall provide all Line overhead functions with the possible exception of Line DCC (bytes D4-
D12), Synch Status Messaging (byte S1), and Line Orderwire (byte E2). To manage network integrity
and sustain service quality, line DCC capabilities through the AT&T network is not supported. Line
overhead is terminated at or before the AT&T network, therefore, any information contained in the bytes
reserved for Line DCC (D4-D12) and Line Orderwire (E2) will not be transported end-to-end (NI-to-NI).
Thisis consigtent with the SONET standards for Line overhead and SIF-010-1998%). At the time of this
publication, AT&T does not support any functionality based on the use of growth bytes. Information
contained in these bytes may not be transported.

4.3.2.1 Automatic Protection Switching (APS)

AT&T does not support Automatic Protection Switching (APS) at this time. GR-1377-CORE!*® section
5.3, GR-253-CORE™ section 5.3 and T1.105.01!® specify criteria for implementing APS. APS function
requires afour fiber interface, AT& T does not support a four fiber interface.

4.3.3 Path Overhead (for future use)

The STSN or STS-Nc shall provide all Path overhead functions with the possible exception of Path User
Channé (byte F2), and Growth Channels (bytes Z3 and Z4). Use of bytes F2 and H4 is optional, but must
be in accordance with T1.105.02/¥ and GR-1377-CORE®”. As per T1.105%" bytes Z3 and Z4 are
reserved for future use'®. At the time of this publication, AT&T does not support any functionality based
on the use of these growth channels. Thisis consistent with the SONET standards for Path overhead and
SIF-010-1998%). The service shall be STS-1 and/or STS-3c and/or STS-12¢ and/or STS-48c or STS-192¢
end-to-end. Path status and parity bytes may be monitored for performance information.

5. SYNCHRONIZATION AND TIMING

All CPE and network equipment providing AT&T OC-192 service shall conform to timing and
synchronization specifications described in T1.105.091*%, T1.1011, and GR-1244-CORE!*Z. The access
supplier equipment should be able to receive timing from a co-located external reference clock of Stratum
3 or higher accuracy traceable to a Stratum 1 source. CPE may be timed to an internal clock or a co-
located external reference clock of Stratum 3 or higher accuracy traceable to a Stratum 1 source.

5.1 Internal Timing Mode

CPE timed in internal timing mode draws its synchronization from its own timing source. This source
shall not exceed the maximum free run deviation of + 20ppm. In this case; either one CPE is designated

10 Byte 74 may be used for AT& T network maintenancein the future.
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as internal and the other CPE designated as line timed or CPE at both ends would need to be designated
asinternal timed.

CPE CPE

Internal Lined Timed _
Timed < Or Internal Timed

)= __’?fl___??ff’i___,@

Figure4 - Internal Timing Mode

5.2 External Timing Mode

CPE timed in external timing mode draws its synchronization from an independent timing source, e.g.

Building Integrated Timing Source (BITS). This source shall be Stratum 3 or better and traceable to a

Stratum 1 source. This configuration is shown in Figure 5. If external timing were available at both end-

points, the CPE at each end would be designated as “external”. If external timing is available at only one
location, the end-point with no external timing should be set to either line time or internal.

BITS
(Stratum 3E

Customer or bettey

Premises

CPE CPE

Lined Timed
> Or Internal Timed

— (__’_31?___??_'_1?_2____,@

Figure5 - External Timing Mode

5.3 Timing Variation

5.3.1 Jitter

Timing jitter is the short term (> 10 Hz.) variation in the significant instances of a digital signal as
compared to an ideal clock. GR-1377-CG®Esection 5.6, T1.105.69, and T1.105.03# contains
equipment jitter specifications (i.e. jitter transfer, jitter tolerance, and jitter generation) that are to be used
to engineer CPE to the Network Interface Jitter Specification. In particular, the Network Interface Jitter
Specification for OC-192 service is the following (per GR-1377-C&RBec. 5.6):
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Timing jitter at network interface shall not exceed 1.5 Unit Intervals peak-to-peak (Ul ;) when measured
over a 60-second interval with a band pass filter having a high-pass cutoff frequency of 10kHz (and a
roll-off of 20dB/decade) and a low-pass cutoff frequency of at least 80OMHz

Timing jitter at network interface shall not exceed 0.15 Unit Intervals peak-to-peak (Ul,,) when
measured over a 60-second interval with a band pass filter having a high-pass cutoff frequency of 4AMHz
(and a roll-off of 20dB/decade) and a low-pass cutoff frequency of at least SOMHz

CPE designs shall be engineered to have a tolerance specification which is better than the requirements
represented above to ensure problem free operation.

5.3.2 Wander

Timing wander is the long-term (< 10 Hz.) variation in the significant instances of a digital signal as
compared to an ideal clock. GR-1244-CORE®? sections 4.3 and 5.4, T1.105.091*%, and T1.105.03b*?
contains equipment wander specifications (i.e. wander transfer, wander tolerance, and wander generation)
that are to be used to engineer CPE to the Network Interface Specification. CPE designs shall be
engineered to have a wander specification which is better than the requirements represented by the
standard to ensure problem free operation.

6. NETWORK ALARM AND STATUS CONDITIONS

AT&T will detect LOS and monitor the SONET Section layer overhead (see Sec. 4.3.1). The access
network equipment shall monitor SONET signals to detect LOS.

7. CUSTOMER PREMISES EQUIPMENT CHARACTERISTICS

7.1 CPE Requirements

CPE shall generate alarms as described in GR-1377-CORE™®” section 6 and GR-253-CORE!"? section 6.
CPE shall monitor SONET signals to detect LOS, LOF, and LOP. And the CPE shal transmit
maintenance signals when failure states are detected in the network. Maintenance signals include AIS-L,
RDI-L, RFI-L, AIS-P, RDI-P, and RFI-P (Remote Failure Indication-Path). For any unused STS-48c,
STS-12¢, STS-3c and/or STS-1 channels, the CPE shall transmit avalid idle code and set the path label to
unequipped.

7.2 Loopbacks

To conduct circuit testing and fault sectionalization of the two-way OC-192 circuit, an optical loopback on

the CPE side of the NI toward the network shall be provided as shown in Figure 6. To aid in the

sectionalization, an optical loopback on the CPE side of the NI toward the CPE (facility loopback) and one

toward the network (terminal loopback) should be provided as shown in Figure 6. AT&T will coordinate

with the customer when loopbacks are required and will enlist the customer’s support in establishing
loopbacks at the NI. The customer must always get clearance from AT&T to enable any loopbacks. This
optical loopback is not recommended when the CPEs use line timing.
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Customer Premises

Terminal

CPE
Facility Loopback
Loopbac iy

waek ) (X

Optical
Loopbacks
For

Testin

NI
Fiber Distribution Bay

Figure 6 - Optical L oopbacksat NI and CPE

7.3 Automatic Protection Switching

Protection switching is described in GR-1377-CORE® section 5.3, GR-253-CORE™ section 5.3, and
T1.105™, Section 13. APSisnot support by AT&T.

8. TESTING AND MAINTENANCE

The OC-192 Service will be managed as a 9953.28 Mbps circuit transporting STS-1 and/or STS-3c and/or
STS-12¢, and/or STS-48c, or STS-192c¢ tributaries as specified. Testing and maintenance may require the
customer to relinquish the full circuit of 9953.28 Mbps.

A point of contact for testing and maintenance issues will be provided by AT&T at the time of service
installation. AT&T can perform testing and repair most efficiently when a complete and accurate
description of the trouble is provided by the customer. Information such as date, time, and nature of the
problem should be provided in reporting trouble.

In addition, the customers should be acquainted with the basic equipment layouts, visual indicators on

CPE, and be knowledgeable in fundamental maintenance techniques. For customer provided access
arrangements (i.e.,, BCPA and Basdline), the customer should also know how to work with the access

provider for the maintenance (including trouble shooting) of the access facilities. When problems are
encountered by the customer, it is essential that the CPE (and access facilities that are non-AT&T
maintained) be checked for proper operation before reporting the trouble. Diagnostics capabilities of the

CPE, such as loopbacks (shown in Figure 6), can also be useful in trouble isolation. This action will

eiminate unnecessary dispatches of repair personnel by AT&T. For such dispatches; the customer may be

required to pay a “maintenance of service charge” if the problem is isolated to the customer’s segment of
the circuit.

Once the customer reports a trouble to AT&T, the customer should provide a contact for assistance at CP
during trouble shooting and any necessary repair, as well as for verification of trouble resolution before
the circuit is put back in normal service. AT&T will provide trouble report status at customer requested
intervals.
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