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Supplement 48 to ITU-T G-series Recommendations

10-Gigabit-capable passive optical networks: Interface between media
access control with serializer/deserializer and physical
medium dependent sublayers

Summary

Supplement 48 to ITU-T G-series Recommendations provides information on the electrical interface
between media access control (MAC) with serializer/deserializer (SERDES) and physical media
dependent (PMD) for a 10-Gigabit-capable passive optical network (XG-PON) system with
asymmetric nominal data rate of 9.95328 Gbit/s in the downstream direction and 2.48832 Gbit/s in
the upstream direction, hereinafter referred to as XG-PONI.

Information is provided in order to facilitate the interoperability level and mass market use of the
equipment based on the ITU-T G.987 series of Recommendations. The information provided in this
Supplement is complementary to the physical layer requirements and specifications for the XG-PON
physical media dependent (PMD) layer for XG-PON described in Recommendation ITU-T G.987.2.
This scope of the information provided in this Supplement is focused on the elements in the interface
which are important to the XG-PONI1 specific interface, and does not intend to cover full
specification for the mechanical and physical aspects of the optical PMD, which can be found in
various industry multi-source agreement (MSA) PMD specifications for 10G optics.

History
Edition Recommendation Approval  Study Group
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this publication, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this publication is voluntary. However, the publication may contain certain mandatory
provisions (to ensure e.g., interoperability or applicability) and compliance with the publication is achieved
when all of these mandatory provisions are met. The words "shall" or some other obligatory language such as
"must" and the negative equivalents are used to express requirements. The use of such words does not
suggest that compliance with the publication is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this publication may involve the
use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the publication development process.

As of the date of approval of this publication, ITU had not received notice of intellectual property, protected
by patents, which may be required to implement this publication. However, implementers are cautioned that
this may not represent the latest information and are therefore strongly urged to consult the TSB patent
database at http://www.itu.int/ITU-T/ipr/.

© ITU 2010

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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Supplement 48 to ITU-T G-series Recommendations

10-Gigabit-capable passive optical networks: Interface between media
access control with serializer/deserializer and physical

1 Scope

medium dependent sublayers

This Supplement describes the electrical interface between the media access control with
serializer/deserializer (MAC/SERDES) and the physical medium dependant (PMD) sublayer for a
10-Gigabit-capable passive optical network asymmetric (XG-PON1) system. This Supplement
provides the signalling between the MAC/SERDES and PMD, timing requirements and diagrams
and electrical characteristics for the interface.

2 References
[ITU-T G.783]

[ITU-T G.825]

[ITU-T G.957]

[ITU-T G.959.1]

[ITU-T G.984.1]

[ITU-T G.984.2]

[ITU-T G.984.5]

[ITU-T G.987]

[ITU-T G.987.1]

[ITU-T G.987.2]

[ITU-T G.987.3]

[ITU-T G.988]

[ITU-T G-Sup.39]

[SFP+]

Recommendation ITU-T G.783 (2006), Characteristics of synchronous
digital hierarchy (SDH) equipment functional blocks.

Recommendation ITU-T G.825 (2000), The control of jitter and wander
within digital networks which are based on the synchronous digital hierarchy
(SDH).

Recommendation ITU-T G.957 (2006), Optical interfaces for equipments
and systems relating to the synchronous digital hierarchy.

Recommendation ITU-T G.959.1 (2008), Optical transport network physical
layer interfaces.

Recommendation ITU-T G.984.1 (2008), Gigabit-capable passive optical
networks (GPON): General characteristics.

Recommendation ITU-T G.984.2 (2003), Gigabit-capable Passive Optical
Networks (G-PON): Physical Media Dependent (PMD) layer specification;
Amendment 2 (2008).

Recommendation ITU-T G.984.5 (2007), Gigabit-capable Passive Optical
Networks (G-PON): Enhancement band; Amendment 1 (2009).

Recommendation ITU-T G.987 (2010), 10-Gigabit-capable passive optical
network (XG-PON): Definitions, abbreviations, and acronyms.

Recommendation ITU-T G.987.1 (2010), 10-Gigabit-capable passive optical
networks: General requirements.

Recommendation ITU-T G.987.2 (2010), 10-Gigabit-capable passive optical
networks: Physical media dependent layer specification.

Recommendation ITU-T G.987.3 (2010), 10-Gigabit-capable passive optical
networks: Transmission convergence specifications.

Recommendation ITU-T G.988 (2010), Optical network unit management
and control interface specification.

ITU-T G-series Recommendations — Supplement 39 (2008), Optical system
design and engineering considerations.

SFF Committee, SFF-8431 (2009), Specifications for Enhanced Small Form
Factor Pluggable Module SFP+, Revision 4.1.
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[XFP] SFF Committee, INF-80771 (2005), 10 Gigabit Small Form Factor Pluggable
Module, Revision 4.5.

[SFF-8472] SFF Committee, SFF-8472 (2009), Specification for Diagnostic Monitoring
Interface for Optical Transceivers, Rev 10.4.

3 Definitions
See clause 3 of [ITU-T G.987].
In addition, this Supplement defines the following terms:

3.1 received signal strength indication (RSSI): A measurement of the optical power present
in a received signal. It is specifically used in PON to indicate both continuous mode optical receive
power at the ONU and burst mode optical receive power measured and averaged for each ONU
separately, at the OLT.

3.2 MAC/SERDES: MAC is media access control and SERDES is serializer/deserializer. It
refers to the device implementing the media access control meaning the XGTC and above layers
and optionally SERDES device connected to the PMD sublayer.

4 Abbreviations and acronyms
See clause 4 of [ITU-T G.987].

5 Conventions
See clause 5 of [ITU-T G.987].

6 Architecture of the optical access network

See [ITU-T G.984.1]. For convenience, Figure 1 of [ITU-T G.984.2] is reproduced below,
presented in Figure 6-1:

R/S S/R
ONU,
Ord’ Oru )
ODN OLT
R/S U - T T T
ONU,
Ord’ Oru O]d’ O]u
Rand S Reference points

O,y O0,,. Oy, O,, Optical interfaces
One or more fibres
- - - Optional protection fibres

Gsup48(10)_F6-1

Figure 6-1 — Generic physical configuration of the optical distribution network
(reproduced from Figure 1 of [ITU-T G.984.2])
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