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Recommendation ITU-T G.971 

General features of optical fibre submarine cable systems 

 

 

 

Summary 

Recommendation ITU-T G.971 applies to optical fibre submarine cable systems. The purpose of this 

Recommendation is to identify the main features of optical fibre submarine cable systems and provide 

generic information on relevant Recommendations in the field of optical fibre submarine cable 

systems. A common implementation relevant to all the optical fibre submarine cable systems is 

described in Annex A. Specific information relevant to each optical fibre submarine cable system is 

included in annexes of other Recommendations. The updated data on cable ships and submersible 

equipment of various countries are also described in Appendix I. 

In this latest version, the diagram of optical fibre submarine cable systems with scientific sensing 

function is described in Figure 1(c). 
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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 

https://www.itu.int/ITU-T/ipr/. 
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Recommendation ITU-T G.971 

General features of optical fibre submarine cable systems 

1 Scope 

This Recommendation applies to optical fibre submarine cable systems. 

The purpose of this Recommendation is to identify the main features of optical fibre submarine cable 

systems and provide generic information on relevant Recommendations in the field of optical fibre 

submarine cable systems. Annex A contains common implementation aspects of all optical submarine 

cable systems. Appendix I contains data on cable ships and submersible equipment of various 

countries. 

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.821] Recommendation ITU-T G.821 (2002), Error performance of an international 

digital connection operating at a bit rate below the primary rate and forming 

part of an Integrated Services Digital Network. 

[ITU-T G.826] Recommendation ITU-T G.826 (2002), End-to-end error performance 

parameters and objectives for international, constant bit-rate digital paths and 

connections. 

[ITU-T G.828] Recommendation ITU-T G.828 (2000), Error performance parameters and 

objectives for international, constant bit-rate synchronous digital paths. 

[ITU-T G.8201] Recommendation ITU-T G.8201 (2011), Error performance parameters and 

objectives for multi-operator international paths within optical transport 

networks. 

[ITU-T G.972] Recommendation ITU-T G.972 (2024), Definition of terms relevant to optical 

fibre submarine cable systems. 

[ITU-T G.973] Recommendation ITU-T G.973 (2016), Characteristics of repeaterless optical 

fibre submarine cable systems. 

[ITU-T G.973.1] Recommendation ITU-T G.973.1 (2009), Longitudinally compatible DWDM 

applications for repeaterless optical fibre submarine cable systems. 

[ITU-T G.973.2] Recommendation ITU-T G.973.2 (2011), Multichannel DWDM applications 

with single channel optical interfaces for repeaterless optical fibre submarine 

cable systems. 

[ITU-T G.974] Recommendation ITU-T G.974 (2007), Characteristics of regenerative optical 

fibre submarine cable systems. 

[ITU-T G.977] Recommendation ITU-T G.977 (2015), Characteristics of optically amplified 

optical fibre submarine cable systems. 
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[ITU-T G.977.1] Recommendation ITU-T G.977.1 (2020), Transverse compatible dense 

wavelength division multiplexing applications for repeatered optical fibre 

submarine cable systems. 

[ITU-T G.9730.1] Recommendation ITU-T G.9730.1 (2024), Dedicated scientific sensing 

submarine cable system. 

[ITU-T G.9730.2] Recommendation ITU-T G.9730.2 (2024), Scientific monitoring and reliable 

telecommunication submarine cable systems. 

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the terms defined in [ITU-T G.972]. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

BAS Burial Assessment Survey 

BOL Beginning of Life 

BU Branching Unit 

CPT Cone Penetrometer Testing 

CTE Cable Terminating Equipment 

DP-system Dynamic Positioning-system 

DWDM Dense Wavelength Division Multiplexing 

ECR Electrical Command Response 

ME Monitoring Equipment 

MC Maintenance Controller 

OCJ Optical Coupling Junction 

PFE Power Feeding Equipment  

PLGR Pre-Lay Grapnel Run 

ROV Remotely Operated Vehicle 

SCARAB Submersible Craft Assisting Repair and Burial 

SWL Safe Working Load 

TSE Terminal Station Equipment 

TTE Terminal Transmission Equipment 

5 Conventions 

None. 
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6 Features of optical fibre submarine cable systems 

An optical fibre submarine cable system has specific technical features: 

a) A submarine cable system should have a long lifetime and be highly reliable. The main reason 

for this is that the construction and maintenance of a link is long and expensive due to the 

difficulty in accessing submerged plants. Moreover, most submarine links are of strategic 

importance in the transmission network – the interruption of a link usually results in 

significant loss of traffic and revenue. 

b) A submarine cable system should possess mechanical characteristics which enable it: 

1) to be installed accurately with correct slack and with due attention to safety 

considerations on the seabed – deep-water installations can reach depths up to 

8000 metres. (In general, submarine cable systems shall be installed, buried or inspected 

by specially designed cable ships and submerged equipment. Detailed information of 

such cable ships and submerged equipment (i.e., ploughs, remotely operated vehicles 

(ROVs), etc.) is contained in Appendix I); 

2) to resist environmental conditions on the sea bottom at the installation depth, particularly 

hydrostatic pressure, temperatures, abrasion, corrosion and marine life; 

3) to be adequately protected (i.e., by armouring or burying) against aggression, due for 

example to trawlers or anchors;  

4) to survive recovery from such a depth, and subsequent repair and relay, with due safety 

considerations. 

c) The material characteristics of a submarine cable system should enable the optical fibre: 

1) to achieve its desired reliability over its design lifetime;  

2) to tolerate stated loss and aging mechanisms, especially bending, strain, hydrogen, stress, 

corrosion and radiation. 

d) The transmission quality of a submarine cable system should follow, as a minimum 

[ITU-T G.821] or [ITU-T G.826] or [ITU-T G.828] or [ITU-T G.8201]. 

Figure 1(a) shows the basic concept of optical fibre submarine cable systems and boundaries. Optical 

submarine repeaters or optical submarine branching units could be included, depending on each 

system requirement. Figure 1(b) shows the diagram of interoperable optical fibre submarine cable 

systems and boundaries. Figure 1(c) shows the architecture of optical fibre submarine cable systems 

with scientific sensing capabilities. Sensor subsystem, scientific subsystem, sensors and/or sensor sets 

are located in the submarine portion. It should be noted that branching unit (BU) only for sensors or 

sensor sets is related to [ITU-T G.9730.1]. 

In Figure 1, "A" denotes the system interfaces at the terminal station (where the system can be 

interfaced to terrestrial digital links or to other submarine cable systems), "B" denotes beach joints or 

landing points, and "C" denotes interoperable cable portion interface. Numbers in brackets in the 

figure refer to [ITU-T G.972].  
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(a) 

 

(b) 
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(c) 

Figure 1 – Examples of (a) optical fibre submarine cable systems, (b) interoperable optical 

fibre submarine cable systems, (c) optical fibre submarine cable systems with scientific 

sensing function 

NOTE – Figure 1(b) illustrates an example of the optical fibre submarine cable system with terrestrial network. 

The land repeaters in the land portion may or may not be a part of the interoperable cable portions. 

7 Relationship among Recommendations relevant to optical fibre submarine cable 

systems 

Relationships among the various Recommendations pertaining to optical fibre submarine cable 

systems are shown in the flow chart presented in Figure 2. Recommendations relevant to optical fibre 

submarine cable systems can be categorized into four groups. The first group covers general aspects 

of optical fibre submarine cable systems. This category is composed of ITU-T G.971, [ITU-T G.972] 

and [b-ITU-T G Suppl.41]. These documents respectively describe general features, definitions and 

design guidelines for optical fibre submarine systems. The second group deals with the components 

or functions used in optical fibre submarine systems. This category is composed of [b-ITU-T G.975], 

[b-ITU-T G.975.1], [b-ITU-T G.976], [b-ITU-T G.978] and [b-ITU-T G.979]. These documents 

describe forward error correction, advanced forward error correction, test methods, optical fibre 

cables and characteristics of monitoring systems relevant to optical fibre submarine systems. The 

third group describes system requirements. This category contains [ITU-T G.973], [ITU-T G.973.1], 

[ITU-T G.973.2], [ITU-T G.974], [ITU-T G.977] and [ITU-T G.977.1]. Respectively, these 

Recommendations consider: the repeaterless, longitudinal compatible repeaterless, single channel 

interface based repeaterless, regenerative and optically amplified, and transverse compatible dense 

wavelength division multiplexing (DWDM) repeatered submarine systems. The final group describes 

system with sensing capabilities. This category includes [ITU-T G.9730.1] for submarine cable 

systems dedicated to sensing and [ITU-T G.9730.2] for submarine cable systems capable of 

supporting both sensing and telecommunications. 
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