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Recommendation ITU-T G.9941 

High speed fibre-based in-premises transceivers – physical layer specification 

 

 

 

Summary 

Recommendation ITU-T G.9941 belongs to the family of ITU-T G.fin Recommendations. 

Recommendation ITU-T G.9941 specifies the physical layer for high speed fibre-based in-premises 

(G.fin) transceivers for in-home and small and medium enterprise (SME) applications. 

 

 

History * 

Edition Recommendation Approval Study Group Unique ID 

1.0 ITU-T G.9941 2024-07-12 15 11.1002/1000/15799 

 

 

 

Keywords 
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*  To access the Recommendation, type the URL https://handle.itu.int/ in the address field of your web 

browser, followed by the Recommendation's unique ID. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, and 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 Recommendation, the expression "Administration" is used for conciseness to indicate both a 

telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 

mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 

Recommendation 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 Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation 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 Recommendation development process. 

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property, 

protected by patents/software copyrights, which may be required to implement this Recommendation. 

However, implementers are cautioned that this may not represent the latest information and are therefore 

strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at 

http://www.itu.int/ITU-T/ipr/. 

 

 

 

© ITU 2024 

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior 

written permission of ITU. 

Full document details: ITU-T G.9941 2024

http://www.itu.int/ITU-T/ipr/
http://www.avadocuments.com/doc/itu-t-g-9941-2024
http://www.avadocuments.com/doc/itu-t-g-9941-2024


 

  Rec. ITU-T G.9941 (07/2024) iii 

Table of Contents 

 Page 

1 Scope ............................................................................................................................  1 

2 References.....................................................................................................................  1 

3 Definitions ....................................................................................................................  1 

4 Abbreviations and acronyms ........................................................................................  1 

5 Conventions ..................................................................................................................  2 

5.1 Bit and byte order ...........................................................................................  2 

6 Architecture of the G.fin network .................................................................................  2 

7 Physical layer specification ..........................................................................................  3 

7.1 Functional model of the PHY .........................................................................  3 

7.2 PCSframing ....................................................................................................  5 

7.3 PMA sublayer framing ...................................................................................  8 

7.4 Physical medium dependent layer requirements ............................................  15 

8 Upstream physical layer overhead (PLOu)...................................................................  18 

Appendix I – Allocation of 2.5G upstream physical layer overhead time ...............................  19 

 

 

 

Full document details: ITU-T G.9941 2024

http://www.avadocuments.com/doc/itu-t-g-9941-2024
http://www.avadocuments.com/doc/itu-t-g-9941-2024


Full document details: ITU-T G.9941 2024

http://www.avadocuments.com/doc/itu-t-g-9941-2024
http://www.avadocuments.com/doc/itu-t-g-9941-2024


 

  Rec. ITU-T G.9941 (07/2024) 1 

Recommendation ITU-T G.9941 

High speed fibre-based in-premises transceivers – physical layer specification 

1 Scope 

This Recommendation specifies the physical layer (PHY) for high speed fibre-based in-premises 

(G.fin) transceivers operating at 2.5 Gbit/s for in-home and small and medium enterprise (SME) 

applications.  

NOTE – 2.5G is the name used throughout this Recommendation for the nominal line rate of 2.48832 Gbit/s 

(see Table 7-4). 

2 References 

The following ITU-T Recommendations and other references contain provisions which, through 

reference in this text, constitute provisions of this Recommendation. At the time of publication, the 

editions indicated were valid. All Recommendations and other references are subject to revision; 

users of this Recommendation are therefore encouraged to investigate the possibility of applying the 

most recent edition of the Recommendations and other references listed below. A list of the currently 

valid ITU-T Recommendations is regularly published. The reference to a document within this 

Recommendation does not give it, as a stand-alone document, the status of a Recommendation. 

[ITU-T G.652]  Recommendation ITU-T G.652 (2024), Characteristics of a single-mode 

optical fibre cable. 

[ITU-T G.657]  Recommendation ITU-T G.657 (2024), Characteristics of a bending-loss 

insensitive single-mode optical fibre and cable. 

[ITU-T G.9940]  Recommendation ITU-T G.9940 (2023), High speed fibre-based in-premises 

transceivers – system architecture. 

[ITU-T G.9942]  Recommendation ITU-T G.9942 (2024), High speed fibre-based in-premises 

transceivers – Data link layer. 

[ITU-T I.432.1]   Recommendation ITU-T I.432.1 (1999), B-ISDN user-network interface – 

Physical layer specification: General characteristics. 

[ITU-T L.66]  Recommendation ITU-T L.313/L.66 (2007), Optical fibre cable maintenance 

criteria for in-service fibre testing in access networks. 

3 Definitions 

See clause 3.2 of [ITU-T G.9940]. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

BER Bit Error Ratio 

BIP Bit-Interleaved Parity 

CDU Control Data Unit 

CRC Cyclic Redundancy Check 

DLL Data Link Layer 

DTRu Dynamic Time-assignment Report upstream 
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F-PLOAM FIN-Physical Layer Operation and Management 

FEC Forward Error Correction 

FEM Fibre Encapsulation Methodology 

FIN Fibre in-premises Network 

IFDN Indoor Fibre Distribution Network 

M-FTR G.fin transceiver in the MFU 

MAC Medium/media Access Control 

MDI Medium Dependent Interface 

MFU Main Fibre Unit 

MPDU MAC Protocol Data Unit 

NRZ Non-Return to Zero 

ORL Optical Return Loss 

PCS Physical Coding Sublayer 

PHY Physical Layer 

PLOu Upstream Physical Layer Overhead 

PMA Physical Medium Attachment 

PMD Physical Medium Dependent 

PMI Physical Medium-independent Interface 

RDI Remote Defect Indication 

RX Receiver 

S-FTR G.fin transceiver in the SFU 

SFU Sub Fibre Unit 

SME Small and Medium Enterprise 

T-CONT Transmission Container 

TAmap Time Assignment map 

TDM Time Division Multiplexing 

TRx Transceiver 

TX Transmitter 

WDM  Wavelength Division Multiplexing 

5 Conventions 

5.1 Bit and byte order 

Throughout this Recommendation, the transmission order of all fields will be the most significant bit 

first. For example, the number F016 indicates the sequence beginning with one, and ending with zero.  

6 Architecture of the G.fin network 

The architecture of a G.fin network is specified in clause 6.2 of [ITU-T G.9940]. A G.fin transceiver 

(TRx) consists of a data link layer (DLL) as specified in [ITU-T G.9942] and a physical layer (PHY) 
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as specified in this Recommendation. The corresponding reference protocol stack is specified in 

clause 6.3 of [ITU-T G.9940]. 

7 Physical layer specification 

7.1 Functional model of the PHY 

The functional model of the PHY is shown in Figure 7-1.  

In the transmit direction, data enters the PHY from the medium/media access control (MAC) sublayer 

of the DLL via the physical medium-independent interface (PMI) in the form of MAC protocol data 

units (MPDUs). The incoming MPDU is mapped into a physical coding sublayer (PCS) frame in the 

PCS, scrambled and encoded in the physical medium attachment (PMA) sublayer, modulated in the 

physical medium dependent (PMD) sublayer, and transmitted over the fibre with relevant parameters. 

In the PMD, electrical to optical conversion is performed. 

In the receive direction, frames entering from the medium via the medium dependent interface (MDI) 

are demodulated and decoded. The recovered MPDUs are forwarded to the DLL via the PMI. The 

recovered PHY-frame headers are processed in the PHY to extract the relevant framing parameters. 

 

Figure 7-1 – Functional model of the G.fin PHY 

7.1.1 Physical coding sublayer (PCS) 

The functional model of the PCS is shown in Figure 7-2.  
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