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Recommendation ITU-T L.250 

Topologies for optical access network 

 

 

 

Summary 

Recommendation ITU-T L.250 describes the optical access network to be used in the design and 

construction of fibre to the x (FTTx), centralized – radio access networks (C-RAN) for mobile 

communications, and other network services. It deals mainly with access network architectures and 

the upgrading or new deployment of optical fibre to optical access networks. 
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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. 

 

 

 

 

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/. 
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Introduction 

Progress in telecommunications technologies has led to the active development of many kinds of 

broadband services such as data and video communication using access networks. It is important that 

high-speed broadband optical access networks be developed economically to provide services directly 

to subscribers, connected things and mobile communication devices. To provide these services in a 

timely manner, it is necessary to construct optical access networks quickly, efficiently and cost-

effectively. 

In the past decade, progress in the application of optical fibre technology in local access networks for 

fibre to the home (FTTH) has provided substantial technical and economic benefits in several 

countries. The development of "smart city", "Internet of things" (IoT) and "industrial Internet" has 

broadened the scope of areas by which the optical network can access the services. 5G mobile 

communication network construction is in progress in many countries and centralized – radio access 

networks (C-RAN) could save costs on base station sites, equipment, room rent and energy compared 

with traditional distributed – radio access network (D-RAN). 

Here, an optical access network contains a network of optical fibre cables that extend from a carrier's 

central office to cabinets, buildings, individual homes, apartment blocks, business offices, workshops, 

smart city equipment boxes, smart poles or mobile telecommunication base stations. 
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Recommendation ITU-T L.250 

Topologies for optical access network 

1 Scope 

This Recommendation defines optical single-mode fibre access network architectures and provides 

information on planning new deployments and upgrading existing networks. Moreover, this 

Recommendation considers optical transmission performance and optical safety which depends on 

the architecture design of an optical access network. 

This Recommendation covers: 

– definitions and general features of fibre level and cable level architectures that have been 

used to meet different system objectives; 

– convergence architectures for upgrading the performance of the optical access network; 

– physical components within the network architectures; 

– optical safety requirements; 

– installation issues. 

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 (2016), Characteristics of a single-mode optical 

fibre and cable. 

[ITU-T G.657] Recommendation ITU-T G.657 (2016), Characteristics of a bending-loss 

insensitive single-mode optical fibre and cable. 

[ITU-T G.662] Recommendation ITU-T G.662 (2005), Generic characteristics of optical 

amplifier devices and subsystems. 

[ITU-T G.664] Recommendation ITU-T G.664 (2012), Optical safety procedures and 

requirements for optical transmission systems. 

[ITU-T G.671] Recommendation ITU-T G.671 (2019), Transmission characteristics of optical 

components and subsystems. 

[ITU-T G.694.1] Recommendation ITU-T G.694.1 (2020), Spectral grids for WDM applications: 

DWDM frequency grid. 

[ITU-T G.694.2] Recommendation ITU-T G.694.2 (2003), Spectral grids for WDM applications: 

CWDM wavelength grid. 

[ITU-T G.698.4] Recommendation ITU-T G.698.4 (2018), Multichannel bi-directional DWDM 

applications with port agnostic single-channel optical interfaces. 

[ITU-T G.698.5] Recommendation ITU-T G.698.5 (2024), Multichannel DWDM applications 

with single-channel optical interfaces in the O-band. 
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[ITU-T G.698.6] Recommendation ITU-T G.698.6 (2024), Multichannel WDM applications with 

single-channel optical interfaces in the O-band. 

[ITU-T G.982] Recommendation ITU-T G.982 (1996), Optical access networks to support 

services up to the ISDN primary rate or equivalent bit rates. 

[ITU-T G.983.1] Recommendation ITU-T G.983.1 (2005), Broadband optical access systems 

based on Passive Optical Networks (PON). 

[ITU-T G.983.2] Recommendation ITU-T G.983.2 (2005), ONT management and control 

interface specification for B-PON. 

[ITU-T G.983.3] Recommendation ITU-T G.983.3 (2001), A broadband optical access system 

with increased service capability by wavelength allocation. 

[ITU-T G.983.4] Recommendation ITU-T G.983.4 (2001), A broadband optical access system 

with increased service capability using dynamic bandwidth assignment. 

[ITU-T G.983.5] Recommendation ITU-T G.983.5 (2002), A broadband optical access system 

with enhanced survivability. 

[ITU-T G.984.1] Recommendation ITU-T G.984.1 (2008), Gigabit-capable passive optical 

networks (GPON): General characteristics. 

[ITU-T G.984.2] Recommendation ITU-T G.984.2 (2019), Gigabit-capable Passive Optical 

Networks (G-PON): Physical Media Dependent (PMD) layer specification. 

[ITU-T G.984.3] Recommendation ITU-T G.984.3 (2014), Gigabit-capable passive optical 

networks (G-PON): Transmission convergence layer specification. 

[ITU-T G.984.4] Recommendation ITU-T G.984.4 (2008), Gigabit-capable passive optical 

networks (G-PON): ONT management and control interface specification. 

[ITU-T G.984.5] Recommendation ITU-T G.984.5 (2022), Gigabit-capable passive optical 

networks (G-PON): Enhancement band. 

[ITU-T G.984.6] Recommendation ITU-T G.984.6 (2008), Gigabit-capable passive optical 

networks (GPON): Reach extension. 

[ITU-T G.984.7] Recommendation ITU-T G.984.7 (2010), Gigabit-capable passive optical 

networks (GPON): Long reach. 

[ITU-T G.985] Recommendation ITU-T G.985 (2003), 100 Mbit/s point-to-point Ethernet based 

optical access system. 

[ITU-T G.986] Recommendation ITU-T G.986 (2010), 1 Gbit/s point-to-point Ethernet-based 

optical access system. 

[ITU-T G.987] Recommendation ITU-T G.987 (2012), 10-Gigabit-capable passive optical 

network (XG-PON) systems: Definitions, abbreviations and acronyms. 

[ITU-T G.987.1] Recommendation ITU-T G.987.1 (2016), 10-Gigabit-capable passive optical 

network (XG-PON): General requirements. 

[ITU-T G.987.2] Recommendation ITU-T G.987.2 (2023), 10-Gigabit-capable passive optical 

networks (XG-PON): Physical media dependent (PMD) layer specification. 

[ITU-T G.987.3] Recommendation ITU-T G.987.3 (2014), 10-Gigabit-capable passive optical 

networks (XG-PON): Transmission convergence (TC) layer specification. 

[ITU-T G.987.4] Recommendation ITU-T G.987.4 (2012), 10-Gigabit-capable passive optical 

networks (XG-PON): Reach extension. 
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[ITU-T G.989] Recommendation ITU-T G.989 (2015), 40-Gigabit-capable passive optical 

networks (NG-PON2): Definitions, abbreviations and acronyms. 

[ITU-T G.989.1] Recommendation ITU-T G.989.1 (2013), 40-Gigabit-capable passive optical 

networks (NG-PON2): General requirements. 

[ITU-T G.989.2] Recommendation ITU-T G.989.2 (2019), 40-Gigabit-capable passive optical 

networks 2 (NG-PON2): Physical media dependent (PMD) layer specification. 

[ITU-T G.989.3] Recommendation ITU-T G.989.3 (2021), 40-Gigabit-capable passive optical 

networks (NG-PON2): Transmission convergence layer specification. 

[ITU-T G.9802.1] Recommendation ITU-T G.9802.1 (2021), Wavelength division multiplexed 

passive optical networks (WDM PON): General requirements. 

[ITU-T G.9804.1] Recommendation ITU-T G.9804.1 (2019), Higher speed passive optical 

networks – Requirements. 

[ITU-T G.9804.2] Recommendation ITU-T G.9804.2 (2021), Higher speed passive optical 

networks – Common transmission convergence layer specification. 

[ITU-T G.9804.3] Recommendation ITU-T G.9804.3 (2021), 50-Gigabit-capable passive optical 

networks (50G-PON): Physical media dependent (PMD) layer specification. 

[ITU-T G.9806] Recommendation ITU-T G.9806 (2020), Higher-speed bidirectional, single 

fibre, point-to-point optical access system (HS-PtP). 

[ITU-T G.9807.1] Recommendation ITU-T G.9807.1 (2023), 10-Gigabit-capable symmetric 

passive optical network (XGS-PON). 

[ITU-T G.9807.2] Recommendation ITU-T G.9807.2 (2017), 10 Gigabit-capable passive optical 

networks (XG(S)-PON): Reach extension. 

[ITU-T L.100] Recommendation ITU-T L.100 (2021), Optical fibre cables for duct and tunnel 

application. 

[ITU-T L.101] Recommendation ITU-T L.101/L.43 (2015), Optical fibre cables for buried 

application. 

[ITU-T L.102] Recommendation ITU-T L.102/L.26 (2015), Optical fibre cables for aerial 

application. 

[ITU-T L.103] Recommendation ITU-T L.103 (2016), Optical fibre cables for indoor 

applications. 

[ITU-T L.104] Recommendation ITU-T L.104/L.67 (2006), Small count optical fibre cables for 

indoor applications. 

[ITU-T L.105] Recommendation ITU-T L.105/L.87 (2010), Optical fibre cables for drop 

applications. 

[ITU-T L.107] Recommendation ITU-T L.107/L.78 (2008), Optical fibre cable construction for 

sewer duct applications. 

[ITU-T L.108] Recommendation ITU-T L.108 (2018), Optical fibre cable elements for 

microduct blowing installation application. 

[ITU-T L.110] Recommendation ITU-T L.110 (2017), Optical fibre cables for direct surface 

application. 

[ITU-T L.111] Recommendation ITU-T L.111 (2020), Optical fibre cables for in-home 

applications. 
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