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Recommendation ITU-T G.8312.20 

Overview of fine-grain MTN 

 

 

 

Summary 

Recommendation ITU-T G.8312.20 provides an overview of the functions provided by the fine grain 

MTN (fgMTN) layer network and identifies the Recommendations where the functions are defined. 
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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 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. 
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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. 

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


 

  Rec. ITU-T G.8312.20 (03/2024) iii 

Table of Contents 

 Page 

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

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

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

3.1 Terms defined elsewhere ................................................................................  1 

3.2 Terms defined in this Recommendation .........................................................  1 

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

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

6 Application scenarios ....................................................................................................  2 

7 Functional requirements ...............................................................................................  3 

8 Overview of fgMTN Recommendation series ..............................................................  4 

8.1 fgMTN architecture ........................................................................................  4 

8.2 fgMTN interface .............................................................................................  4 

Appendix I – The fgMTN hypothetical reference network .....................................................  5 

 

 

 





 

  Rec. ITU-T G.8312.20 (03/2024) 1 

Recommendation ITU-T G.8312.20 

Overview of fine-grain MTN 

1 Scope 

This Recommendation provides an overview of the functions provided by the fine grain MTN 

(fgMTN) layer network and identifies the Recommendations where the functions are defined. 

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.8310] Recommendation ITU-T G.8310 (2020), Architecture of the metro transport 

network. 

[ITU-T G.8312] Recommendation ITU-T G.8312 (2020), Interfaces for metro transport 

networks. 

3 Definitions 

3.1 Terms defined elsewhere 

None. 

3.2 Terms defined in this Recommendation 

None. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

CBR Constant Bit Rate  

CPE Customer Premises Equipment 

fgMU fine grain Multiplex Unit 

fgMTN fine grain MTN 

fgMTNP fine grain MTN Path 

LAN Local Area Network 

MTN Metro Transport Network 

MTNP MTN Path 

MTNS MTN Section 

PHY Physical layer entity 

TDM Time Division Multiplexing 
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5 Conventions 

None. 

6 Application scenarios 

With the continuous development of new generations of wireless networks, mobile transport 

network provides service for vertical industries such as smart grid, smart harbor, smart railway and 

smart health care. These connections are packet client either at the full physical layer entity (PHY) 

rate (e.g., 10 Mbit/s Ethernet or 100 Mbit/s Ethernet) or at a sub-rate (where the bit rate supported 

across the network is less than the bit rate of the client interface). To guarantee the network 

performance, those connections that carry production and control type of services are required to be 

hard isolated from other traffic in the network. In addition, mobile transport network is a multi-

service bearing network and will be shared between wireless backhaul services and dedicated line 

service. These dedicated line services have higher requirements on isolation, security and reliability 

but with smaller bandwidth. For the network operators, it is necessary to define a new fine 

granularity layer network to support these services across the existing metro transport network 

(MTN).  

A hypothetical reference network showing multiple sub1G clients using fgMTN connections is 

illustrated in Figure 6-1. At the remote site all traffic is consolidated onto a single Ethernet interface 

to the fgMTN transport network. At the headquarters location, services from all remote sites are 

consolidated onto one or more Ethernet interfaces. The server may be a cloud-based server or a 

local area network (LAN) in the client's headquarters.  

 

Figure 6-1 − HRM for sub1G clients over fgMTN 

Figure 6-2 shows an example of packet clients over fgMTN connections for client A between the 

remote sites and the headquarters, and between the remote sites. The option of using customer 

premises equipment (CPE) to terminate the fgMTN connections is also illustrated. The packet client 

connections share the same interface at both the remote sites and at the headquarters site. In some 

cases, separate interfaces may be used. 

All connections provided by the fgMTN transport network are bidirectional point to point.  

Table 6-1 gives the fgMTN connection characteristics. 



 

  Rec. ITU-T G.8312.20 (03/2024) 3 

Table 6-1 − fgMTN connection characteristics 

Server bandwidth granularity k × 10.3844 Mbit/s 

Server capacity 5 Gbit/s MTN path 

Maximum client size 480 × 10.3125 Mbit/s 

 

Figure 6-2 − Example of packet clients over fgMTN connections 

7 Functional requirements 

Time division multiplexing (TDM) transport network technology has been well known and 

recognized in vertical industry for being secure and reliable. Consequently, fgMTN should support 

TDM hard isolation. 

fgMTN should support deterministic latency to guarantee the highest priority traffic network 

performance. 

fgMTN should support 10 Mbit/s level tributary slots granularity. Considering that the bandwidth of 

major key production services is less than 20 Mbit/s, that the one of financial leased line services is 

2 Mbit/s to 100 Mbit/s, and that the one of e-Government leased lines is from 10 Mbit/s to 2 Gbit/s, 

10 Mbit/s granularity is a balance among customer signal rate, bandwidth efficiency and device 

implementation complexity. 

fgMTN should support packet clients. It is expected that the major services will be packet with 

Ethernet interfaces. fgMTN should be optimized to support packet services. Hitless bandwidth 

adjustment capability should be supported for packet services.  

fgMTN should allow future extension to constant bit rate (CBR) service.  

fgMTN should support 1+1 bidirectional trail protection. 



 

4 Rec. ITU-T G.8312.20 (03/2024) 

8 Overview of fgMTN Recommendation series 

8.1 fgMTN architecture 

When the fine grain metro transport network (MTN) path (fgMTNP) layer is present, the MTN 

consists of three digital layer networks: the fine grain MTN path (fgMTNP) layer, the MTN path 

(MTNP) layer and the MTN section (MTNS) layer. The fgMTN path signals are 

mapped/multiplexed into the MTNP layer as illustrated in Figure 8-1.   

The functional architecture of fgMTN layer and the relationship between the MTN and fgMTN 

layer networks are defined in [ITU-T G.8310].  

 

Figure 8-1 − Structure and information containment relationships for fgMTN 

8.2 fgMTN interface 

The fgMTNP signals are multiplexed into the fine grain multiplex unit (fgMU) packet structures, 

and the fgMUs are carried within the MTNP.  

The fgMU structure, functionality of the overhead, fgMTNP OAM and the client mappings are 

defined in Annex A of [ITU-T G.8312].  
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Appendix I 

 

The fgMTN hypothetical reference network 

(This appendix does not form an integral part of this Recommendation.) 

A hypothetical reference network showing multiple clients using fgMTN connections is illustrated 

in Figure 6-1. Further information on the network topology is provided in this appendix.  

Table I.1 gives the fgMTN network topology considerations. 

Table I.1 − fgMTN network topology 

Traffic pattern 
Between a remote site and the headquarters site Y 

Between remote sites Y 

Redundancy 

Protection/restoration in transport network Y 

Client interfaces Y 

Physically diverse feeds to client locations Y 

Dual feed to redundant servers Y 

Network size 

Max connection length 1,000km 

Number of fgMTN hops Typically, 10 

Max ~20 

Number of connections supported by a core node ≥ 3,700 

Core switching node capacity 160 G-320 G 

Number of remotes connected to the headquarters  100 ~ 3,000 
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