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Wording of Questions

Question 1/15
Coordination of access network transport standards

(Continuation of Question 1/15)

1
Motivation

Within ITU-T, transport in the access network is under study in a number of different study groups, e.g. SGs 9, 13, 15, with several Recommendations published, others in development, and other supportive activities conducted, such as workshops.  Moreover, ITU-R, IEEE and other standards bodies, forums and consortia are also active in this area.

Recognizing that without a strong coordination effort there is the danger of duplication of work as well as the development of incompatible and non-interoperable standards, the WTSC-96 designated Study Group 15 as Lead Study Group on Access Network Transport within ITU-T.

An Access Network Transport (ANT) Standards Overview and an ANT Work Plan have been published. The ANT Standards Overview describes various Access Network Transport "scenarios" currently being developed and implemented and a list of associated Recommendations and Standards relating to/defining those scenarios.

The ANT Work Plan lists a number of standardization bodies active in the ANT area with names and addresses for contact, communication and collaboration.  It also lists possible "gaps", “overlaps" and conflicts of ongoing standardization activities. Both are published on the ITU-T Study Group 15 website. 

Worldwide, technology is advancing rapidly in Access Networks. As many as 100,000,000 subscribers worldwide use broadband connections to the Internet
.  Sixty-four million connect using Digital Subscriber Line (DSL) technology on telephone networks installed primarily by ITU-T member organizations.  Many broadband subscribers receive service from new or non-traditional providers, via traditional telephone networks or by other networks such as coaxial cable in Community Access Television (CATV) networks, wireless providers or even via electric power distribution grids.  Finally, there is enormous interest in developing nations for rapid broadband deployment in order to accelerate economic growth as well as to close the digital divide.  

In summary, the Access Network is experiencing rapid technical change, historic high subscriber growth rates, a proliferation of new products and solutions, wide entry from new service providers and equipment suppliers who can be unfamiliar with general standards and governments eager for deployment of advanced technologies in the Access Network.  The need for coordinated standardization in this market has not been greater than it is today.
2
Question

· How can ITU-T Study Group 15 best fulfil its mission as Lead Study Group on Access Network Transport within ITU-T?

Study items to be considered include but are not limited to:

· Maintain and update the ANT Standards Overview together with other study groups and in conjunction with ITU-R and other relevant organizations

· Maintain and update the ANT Work Plan, report ANT related standards activities underway by recognized Standards Developing Organizations (SDO’s), identify "gaps, overlaps and conflicts" by observing ongoing standardization activities 

· Maintain and update the ANT web presentation 

· Maintain coordination across the relevant ITU-T study groups to ensure all available expertise is utilized to best advantage and in the establishment of priorities 

· Serve as focal point to and provide coordination with other standards organizations, forums and consortia to ensure that the consolidation of work plans and priorities is based on a wide range of business, market and technological inputs
· Contribute to ITU efforts to support developing countries by making pertinent information available such as ANT standards, documents and relevant information including indications of best practices on implementation of broadband 

· Extension of the ANT Work Plan to Operation and Maintenance related Standards activities, Standards activities related to security and protection mechanisms and higher Layers up to Layer 3 (e.g. IP-related Layer 3 functionality)

3
Tasks

Tasks include, but are not limited to:

· Update the ANT Standardization Overview (ongoing) 

· Update the ANT Standardization Work Plan (ongoing) 

· Update the ANT web presentation corresponding to the revisions of the ANT Standardization Overview and Work Plans in order to maintain easy access to the actual information.

· Respond to specific requests for information on ANT standards from other standards organizations and other interested entities.

· Contribute to the success of pertinent ITU-T activities

· Communicate with other groups, inside and outside ITU-T as needed for coordination purposes

Note: An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).

4
Relationships

Recommendations:

Questions:


Q2/15, Q4/15, Q10/15

Study Groups:

ITU-T SG 9 on Cable TV





ITU-T SG 13 on NGN





ITU-T SG 16 on Modems and Multimedia 





ITU-R SG 8 on Mobile Radio





ITU-R SG 9 on Fixed Wireless Access

Standardization bodies, forums and consortia:





DSL Forum on DSL Technology





ATM Forum on BPON and B-ISDN





ATIS Committee T1E1.4 on xDSL





CENELEC TC205 on Home and Building Electronic Systems





CENELEC TC209 on Cable Networks





SCTE





IEEE 802.3ah, 802.11x, and 802.16 on broadband access





CENELEC TC215 on Electro-Technical aspects of telecommunications equipment





IETF on ADSLMIB





ETSI TM6 on xDSL





ISO/IEC on JTC1/SC25 on Small Office/Home Office (SOHO)





TIA FO4, TR-41, TR-42

Question 2/15

Optical systems for fibre access networks

(Continuation of Question 2/15)

1
Motivation

Recommendations in the Broadband Passive Optical Network (B-PON/G.983.x) and Gigabit PON (G-PON/G.984.x) series have allowed telecommunications manufacturers to develop PON based, inter-operable access equipment. Practical experience with the design and deployment will necessitate revision of these Recommendations to include, for example, enhanced services, better interoperability (for example via Implementors' Guides), use of enhancement band, higher split ratios and increased capacity. 

To increase service capability the use of new technologies such as wavelength division multiplexers and optical amplifiers, or new system approaches such as Hybrid Fibre-Radio (HFR) systems in the access network, will necessitate the development of new Recommendations.

Fibre access systems need to support a range of service capabilities at the edge. Wireless, wireline and fibre (e.g. G.65x and Plastic Optical Fibre (POF)) will be needed. Economies are needed for fibre access deployment to become prevalent as a mass-market solution. Demand will be driven by factors such as: the ability to carry interactive and broadcast services (e.g. residential video, HDTV), managed bandwidth to multiple Internet Service Providers (ISPs), together with higher quality of service and improved resilience. Solutions are required for a wide range of market segments and situations including: business, small-to-medium-enterprise, small-office-home-office, residential, green field, and network upgrade.

Demand for dedicated GbE and 10GbE services initially to business users is increasing.  New techniques are needed to increase performance and reduce costs for both dedicated and shared bearer services. Both access and metro networks should be considered when offering such access services, because currently, access nodes are sometimes bypassed to minimize overall network cost. Both Point-to-point and point-to-multi-point solutions will be considered.

Integration of all services onto a single backhaul fibre network is an important economic consideration for network operators.

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.981, G.982, G.983, G.984 and G.985 series.
2
Question

· What new or modifications to existing Recommendations are needed to 

· integrate access and metro/backhaul networks into one seamless optical access system?

· allow increased use of Wavelength Division Multiplexing (WDM) in optical access systems and architectures?

· allow optical access systems to operate at higher bit-rates?

· serve a mixture of optical, copper and radio (broadband) final customer connections to the same optical access system, with minimum street electronics? 

· feed mobile broadband radio base-stations from optical systems such that customers can roam efficiently within the geographical reach of one optical system, or between different optical systems?

· enable a cost reduced Optical Network Unit (ONU) for narrowband Fibre To The Home (FTTH) residential customers and allow them to be easily upgraded to broadband?

· improve security of PONs?

· What new Recommendations need to be developed to 

· allow systems to evolve to higher split ratios physically and logically?

· meet requirements for longer reach in the access network?

· allow full services over Ethernet (e.g., TDM over Ethernet, encapsulation techniques, Quality of Service (QoS), management of Ethernet services)?

· What enhancements or new Recommendations are needed to: 

· enable new resilience requirements to be achieved in the fibre access network; e.g. dual cards, Virtual Path (VP) protection, switchover procedures, alternative paths or drop transmission media?

· add new Optical Network Termination (ONT) Management Control Interface [OMCI] requirements; e.g. management systems support of new services, (e.g. configuration, fault performance) or additional attributes to existing managed entities.

· What enhancements to existing Recommendations 

·   need to be defined to improve interoperability?

·   are needed to enable legacy or other services on a fibre access network; e.g. telephony, data, video? 

· What new or modifications to existing Recommendations are needed to enable fibre access systems to be provided which support 

· multiple drop media

· carrier grade services

Study items to be considered include, but are not limited to:

· New long-reach access system(s) for access/metro-integrated applications based on WDM access and/or enhanced TDM access technologies.

· How to specify ONT’s for the consumer market?

· Impact of new component technology on optical access network.

· How to ensure the optical systems contribute to the end-end QoS for packet services?

· How to ensure the maximum service capability for Ethernet and Wireless Local Area Network (WLAN) edge networks?

· How to provide for video services?

· Interoperability and physical interconnect conformance.

· The definition of access demarcation point in the light of media converters.

· Modulation schemes over fibre access (e.g. radio over fibre, Digital Subscriber Line (xDSL) over fibre).

· What is the service capacity and requirements (e.g. QoS) outlook for access?

3
Tasks

Tasks include, but are not limited to:

· Maintenance and enhancements of G.983, G.984 and G.985 series Recommendations with regard to capacity, interoperability, management and control interfaces, survivability, spectral management, split ratios or other requirements 

· Draft a new Recommendation on general characteristics of the new long-reach access system(s) for access/metro-integrated applications.

Note: An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).

4
Relationships

Recommendations:

Questions:


Q4/15, Q6/15, Q12/15 and Q.14/15

Study Groups:

ITU-T SG 4 on management aspects





ITU-T SG 6 on hybrid fibre/copper cables for outside plant





ITU-T SG 9 on television and sound transmission





ITU-T SG 13 on Multi-Protocol Label Switching (MPLS) layer characteristics





ITU-R SG 9 on radio-frequency transport over optical fibres on fixed wireless loop

Standardization bodies, forums and consortia:





IEC TC86 and its sub-committees on system test methods





DSL Forum on xDSL management





IETF on ADSL MIB





IEEE on Ethernet and WLAN

Question 4/15

Transceivers for customer access and in-premises networking systems on metallic conductors

(Continuation of Question 4/15)
1
Motivation

Seven Recommendations covering High-speed Digital Subscriber Line (HDSL) and Asymmetrical Digital Subscriber Line (ADSL) were completed during the 1997–2000 study period to address the exploding demand for high-speed access to the Internet and other services. These Recommendations, which allow multi-Megabit/s network access over ordinary telephone subscriber lines, specify transceiver functions, reference configuration and procedures for handshaking, testing and physical layer management.

In the light of experience gained from the design and network deployment of HDSL and ADSL transceivers, and to meet customer demand for higher bit rate data services, three new ADSL Recommendations were completed during the 2001 – 2004 Study Period. In addition, five new Recommendations covering Single pair High bit rate Digital Subscriber Line (SHDSL) Transceivers, Very high bit rate Digital Subscriber Line (VDSL) Transceivers and in-premises Networking Transceivers, as well as revisions to existing Recommendations on procedures for handshaking, testing and physical layer management were also completed.

During the first half of the 2005 – 2008 Study Period new Recommendations on pair-bonding and VDSL2 were completed as well as revisions to existing Recommendations on ADSL, procedures for handshaking, testing and physical layer management.

The continuing customer demand for ever higher bit rate data services, high-speed Internet access and other innovative services, and the needs of network operators to fully exploit their installed base of copper cables, will require new Recommendations and enhancements to existing Recommendations covering all aspects of Digital Subscriber Line and in-premises Networking Transceivers including, but not limited to, the transport of higher level protocols, the management and test of the access systems, and the spectral management aspects, during the remainder of the 2005 – 2008 Study Period.

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.991.n series, G.992.n series, G.993.n series, G.994.1, G.995.1, G.996.1, G.997.1, G.998.n series, G.995x series.
2
Question

What enhancements are needed to the G.99x and G.995x series of Recommendations  

· in the light of design, network deployment experience, and evolving service requirements? 

· to optimise the transport of IP-based services? 

What new Recommendations are needed

· for transceivers for customer access over metallic pairs?

· for transceivers for in-premises networking over metallic conductors such as phone-line, co-axial, data (e.g. CAT5) and power cables?

· to carry out line testing?

· to enable higher bit rates to be achieved by means of pair bonding?
Study items include, but are not limited to:

· Modulation and transport techniques, tools for spectrum management (including dynamic spectrum management), real noise environments, handshaking procedures, testing procedures, physical layer management procedures.

· These studies should take account of the different regulatory environments around the world.

These studies will include any specific requirements:

· to optimise the transport of IP-based services

· to optimise the transport of Ethernet based services

· to support the management of access and in-premises networking systems and equipment operating over metallic conductors 

3
Tasks

Tasks include, but are not limited to:

· Maintenance and enhancements of existing Recommendations and production of new Recommendations in the G.99x and G.995x series. 

Note: An up-to-date status of work under this Question is contained in the SG15 Work Program (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.).
4
Relationships

Recommendations:

G.991.n series, G.992.n series, G.993.n series, G.994.1, G.995.1, 



G.996.1, G.997.1, G.998.n series, G.995x series

Questions: 


Q.2/15, Q.9/15, Q.12/15, Q.14/15

Study Groups:

ITU-T SG4 on management aspects and NGNMFG



ITU-T SG5 on EMC







ITU-T SG6 on various copper cable topics


ITU-T SG9 on television and sound program transport 

ITU-T SG16 on multimedia and FS-VDSL aspects

Standardisation bodies, forums and consortia:


ATIS Committee NIPP (Network Interfaces, Power and Protection) on xDSL related topics 

CCSA on xDSL related topics 

CEPCA on power line communication

DSL Forum on Test methodology and performance 

ETSI TM6 on xDSL related topics

ETSI PLT on power line communication

HGI on residential gateway

HomePlug on power line communication

HomePNA on phone-line networking

IEC CISPR I on EMC requirements

IEEE on Ethernet and power line communication

IETF on xDSL MIBs 

ISO/IEC JTC1/SC25 on interconnection of Information Technology equipment

MFA Forum on ATM

MoCA on multi-media over co-ax

TIA TR-41 on Spectral management considerations

TTA on xDSL related topics

TTC on xDSL related topics

TMF on MTOP WS management solutions 

UPA on power line communication
Question 9/15

Transport equipment and network protection/restoration
(revised to incorporate responsibility for G.82x Recommendations) 
1
Motivation
The explosive growth of the Internet and other packet based traffic are the two key drivers for the development of new transport equipment and network protection and restoration related standards. In addition, the development of Optical Transport Network (OTN) provides the ability to dramatically increase the bandwidth that can be carried over networks. Furthermore the advent of the Generic Framing Procedure (GFP, LAPS), Virtual Concatenation (VC) and the Link Adjustment Scheme (LCAS) is enabling efficient data traffic transport over Synchronous Digital Hierarchy (SDH) and OTN. This enhanced capability is requiring revision of existing recommendations as well as developing new recommendations for data equipment such as Ethernet and Multi-Protocol Label Switching (MPLS) equipment. Responsibilities under this Question include the following areas of standardization related to these new technologies: 

· Specification of all equipment functions, supervision and protection switching processes related to the OTN and SDH layer networks including equipment functions related to access networks such as SDH/DSL, OTN/DSL and Ethernet/DSL adaptation functions

· Specification of equipment functions, supervision and protection switching processes for transport of data/packet traffic (e.g., IP, ATM, MPLS, Ethernet, MSR, Storage Area Networks (SAN)) via transport networks

· Specification of survivability capabilities and development of a strategy for multi-layer survivability interactions (including those where different transport technologies are used at different layers)

· Examining the impact on synchronization layer functions, which may differ for transport of different client layers (e.g., IP traffic)

· Specification of fundamental transmission parameters and determination of  the effect of various transmission impairments. This includes transmission error and availability performance objectives and allocation methods for efficient design of digital networks and associated transmission equipment. 

Recommendations related to transport technologies (e.g., SDH, PDH, OTN) used in the access environment and not covered by other Questions of ITU-T SG15, such as Flexible Multiplexers, are also covered by this Question. The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.705, G.781, G.783, G.798, G.806, G.841, G.842, G.808.1, G.821, G.826, G.827, G.828, G.829, G.873.1, G.8021, G.8031, G.8121, G.8201, I.630, X.87/Y.1324, Y.1720.

2
Question
· What transport equipment functions must be specified to enable compatible transport equipment in inter-office and long distance networks, including evolution to the optical transport network?

· What additional characteristics of transport equipment should be recommended to provide enhanced survivability capabilities and a cohesive strategy for multi-layer survivability interactions?

· What characteristics should be recommended for equipment for the transport of packet based traffic such as MPLS, Ethernet, MSR, SAN and IP?

· What transmission error performance parameters and objectives need to be recommended

Study items to be considered include, but are not limited to: 

· Enhancement and extension of transport equipment Recommendations

· for the SDH and OTN (OTN equipment in this context relates to equipment functions and the assembly of optical components and sub-systems)

· to support the development of CBR transport over packet based networks

· Transport equipment Recommendations to provide enhanced survivability capabilities and a cohesive strategy for multi-layer survivability interactions. This includes revisions to Recommendations G.841, G.842, G.808.x, G.873.x, I.630, X.87/Y.1324, and Y.1720. These Recommendations will cover SDH, OTN, ATM, MPLS, and Ethernet layer protection, multiple services ring based on RPR as well as multi-layer survivability, including interactions with protection at data/packet layers

· Specifications of Equipment functions necessary

· to implement an Automatically Switched Optical Network (ASON)

· for the transport of packet based traffic such as MPLS, Ethernet services, and SAN

· Enhancements to SDH equipment characteristics or network protection protocols to support paths with longer delay times, such as satellite systems, submarine cable systems, radio relay systems or systems with numerous regenerators.

· Enhancements required to the transport equipment Recommendations in order to meet the needs of

· the access network

· the NGN and transport of Internet and other packet based traffic. This includes examining the impact, if any, on synchronisation layer functions

· Incorporating the impact of recent technological developments into equipment Recommendations such as Resilient Packet Rings (RPR) (i.e. IEEE 802.17) and multiple services ring based on RPR.

· Clarification and resolution of technical issues in published and draft Recommendations.

· Impact on equipment functions (such as protection switching) due to different characteristics of satellite networks (e.g., longer delay times).
3
Tasks
Tasks include, but are not limited to: 

· Complete Recommendation G.808.2 (ex G.gps-2)

· Complete Recommendation G. 873.2 (ex G.otnprot-2)

· Revisions to Recommendation G.798

· To maintain and update, as necessary, the error performance recommendations G.821, G.826, G.827, G.828, G.829 and G.8201.

· Enhancements to Recommendation for equipment for the transport of Ethernet services (G.8021/Y.1341)

· Enhancement to Recommendation for equipment for the transport of MPLS traffic (G.8121/Y.1342 ex G.mplseq)

· Preparation of Recommendation on MPLS survivability functions including shared mesh protection, fast protection and rerouting. Relationships between protection switching and rerouting should be clarified.

· Enhancement to Recommendation on Ethernet protection switching and other survivability techniques (G.8031).

· Enhancements to the multiple services ring based on RPR (X.87/Y.1324), including static and dynamic resource management.

· Develop additional Recommendations from progress on the above study items. Note: An up-to-date status of work under this Question is contained in the SG15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html)

4
Relationships
· Recommendations:

· G.707, G.709, G.784, G.825, G.826, G.828, G.957, G.959.1, G.7710, G.693, G.8080, G.8010, G.8110, G.8251, G.993.x


· Questions:

· Q5/13, Q3/15, Q4/15, Q6/15, Q11/15, Q12/15, Q13/15 and Q14/15


· Study Groups:

· ITU-T SG4 on TMN and test equipment

· ITU-T SG13 on Ethernet OAM and NGN aspects

· ITU-R SG4 on Satellite systems 

· ITU-R SG9 on Radio-relay systems


· Standardization bodies, forums and consortia:

· IETF working group IPORPR on Resilient Packet Rings

· IETF working groups related to Network Management and OAM

· MEF on Ethernet Equipment

· ATIS OPTXS on SONET/SDH

· ETSI TM1 on SDH

· IEEE 802.1, 802.3 on Ethernet Equipment

· IEEE 802.17 on Resilient Packet Rings

· MFA Forum

Question 3/15
General characteristics of optical transport networks

(Continuation of Question 19/15)

1
Motivation

Due to the widespread introduction of high bit-rate, Internet, and Ethernet services, the transport network is continuing to evolve worldwide based on optical networking technologies. The optical network able to dynamically provide multiplexing, routing and transporting of optical channels carrying a variety of client signals is becoming reality. These new optical networking characteristics are being developed to improve management capabilities, expand service opportunities, and optimize transport of IP and other data traffic.

Recognizing that without a strong coordination effort there is the danger of duplication of work as well as the development of incompatible and non-interoperable standards, the WTSA-2000 designated Study Group 15 as Lead Study Group on Optical Technologies within ITU-T.

SG 15 is continuing studies under various Questions on the following aspects of optical transport networks, leading to several series of published and planned Recommendations.  These Recommendations include aspects such as: 

(a) architecture; 

(b) functional characteristics; 

(c) structure and mapping aspects; 

(d) management aspects; and

(e) physical layer characteristics.

The most established series of Recommendations describes SDH networks.  Another series of Recommendations describes the OTN
.  A third series of recommendations addresses ASON (Automatically Switched Optical Network).  ASON, based on requirements in Recommendation G.807, includes: (a) distributed connection management; (b) automatic discovery; (c) optical route selection; (d) connection access control.  In addition to these three series, metropolitan optical networks, Ethernet frames over transport and studies on individual aspects of optical networks continue to be pursued.

A coordination and communication activity among the involved Questions is fundamental in order to facilitate the most efficient completion of the work.  This activity includes the identification of missing work areas and those that are overlapping, or potentially so, between multiple Questions or other standards groups.  It also includes encouraging the relevant work items in the most appropriate Questions, helping to define a suitable time schedule, and monitoring its development in a consistent way. For example, with regards to the introduction of optical transport of Internet packets (“IP over Optical”), coordination with IP-related groups inside and outside of ITU-T shall be pursued. This should allow a proper integration of the indications coming from Internet experts and those related to optical networking, and eventually should ensure the mutual consistency of the standards prepared by the various bodies, on this subject. 

In addition, some general aspects of the optical transport network including OTN, ASON, and Ethernet frames over transport, such as general terminology or reliability/availability, need to be captured.

A communications, publicity, and promotion activity is also important to support the adoption of ITU-T Recommendations throughout the industry.  External communications activities should aid in the consistency of Recommendations and other standards related to optical technologies across the industry.

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.871, G.911, G.780/Y.1351, G.870/Y.1352, G.8081/Y.1353.

2
Question

· What characteristics of optical transport networks still need to be fully developed in the various network environments (e.g. metropolitan, backbone, etc.), in what Study Question and within what time schedule?

· What aspects of optical transport networks, related to optical transport of IP, Ethernet, or Storage Area Network traffic, need to be assigned to what Study Question for timely development?

· What enhancements to Rec. G.871 or what new Recommendation(s) or mechanisms are necessary to capture, within this framework, new or evolving aspects of optical transport networks, their general terminology, and reliability/availability characteristics?

· What form of communication or publicity is prudent to enhance the use of and alignment with ITU-T standards in the area of optical transport networks and technologies?

Study items to be considered include, but are not limited to:

· Coordination of work in the following areas

· Automatically Switched Transport Network requirements aspects (Q12/15)

· Optical access networks (Q2/15)

· OTN & ASON functional characteristics (Q9/15)

· OTN & ASON structures and mapping (Q11/15)

· OTN & ASON architectural aspects (Q12/15)

· OTN synchronization characteristics (Q13/15)

· OTN & ASON management aspects (Q14/15; SG 4)

· OTN physical layer characteristics (Q5, 6, & 7/15)

· IP, NGN, and Ethernet aspects (Q5/13, 7/13, 16/12, and 17/12)

3
Tasks

Tasks include, but are not limited to:

· Develop, maintain, and regularly distribute a baseline overview/work plan that documents the work and time schedules of all major new optical transport network activities
· Prepare possible new Recommendation(s) to address the tasks above, and other items that may be identified (e.g. a terminology Recommendation), as required
· Harmonize and align related terminology definitions across Recommendations, striving for a single normative definition for each term
· Maintain terminology Recommendations G.780/Y.1351, G.870/Y.1352, & G.8081/Y.1353, creating amendments and corrigenda to correct and add new terms as necessary
· Revise Recommendation G.871; as appropriate
· Facilitate the update of Recommendation G.911 in the most appropriate technical Question as necessary
· Publicize results of ITU-T related to optical transport networks and technologies in the form of press releases, brochures, etc. when appropriate.
Note: An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).

4
Relationships

Recommendations:
All SDH, OTN, ASON, and Ethernet frames over transport related Recommendations

Questions:


Q2/15, Q6/15, Q7/15, Q9/15, Q11/15, Q12/15, Q13/15, Q14/15, Q5/13, Q7/13, Q16/12 and Q17/12

Study Groups:

ITU-T SG13 on IP, Ethernet, and NGN requirements





ITU-T SG 4 on management and testing aspects

Standardization bodies, forums and consortia:





IETF on IP-related networks and protocols




IEEE on Ethernet





MEF on Ethernet




OIF on optical networking

Question 11/15

Signal structures, interfaces and interworking for transport networks

(Continuation of Question 11/15 plus part of Question 12/15)

(revised to incorporate part of QC2/17(Q23/15))

1
Motivation

During the previous Study Period, a great part of the activity of the Question was dedicated to the definition of the Network Node Interface (NNI) for the Optical Transport Network (OTN). This work led to the development of the second version of Recommendation G.709/Y.1331. 

Moreover, new functionalities (LCAS, Virtual concatenation, GFP, LAPS) that allow for an optimization of the transport of packet data (ATM, IP, Ethernet) over constant bit-rate technologies (SDH, OTN) have also been specified and introduced in transport equipment. A first set of Recommendations addressing Ethernet services and interfaces has been developed. Further work has to be carried on the transport of Storage Area Networks (SAN), including Fibre Channel and Enterprise Systems CONnection (ESCON) flows, and on the use of existing PDH links for transporting data.

Further study is required regarding interface and encapsulation issues related to Ethernet and Multi-Protocol Label Switching (MPLS) transport. Adaptations for packet over packet and circuit over packet technologies, as well as adaptations related to connectionless layer networks may also be required.

Existing Recommendations may need to be enhanced to take into account new network features of Automatically Switched Optical Network (ASON).

The area of responsibility under this Question includes the specification of:

· Transport signal structure 

· Adaptations of client signals into server transport layers

· Interface characteristics for the transport and supervision of client signals

· Ethernet services

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.703, G.704, G.707/Y.1322, G.709/Y.1331, G.7041/Y.1303, G.7042/Y.1305, G.8011/Y.1307, G.7043/Y.1343, G.8011.x/G.1307.x, G.8012/Y.1308, G.8040/Y.1340, X.85/Y.1321, X.86/Y.1323.

2
Question

Study items to be considered include, but are not limited to:

· What enhancements should be made to the existing Recommendations or what new Recommendations should be developed 

· to reflect additional transport network applications (e.g. ASON) and interworking scenarios?

· for networks optimized for transport of packet data, including packet over packet and circuit over packet adaptations and aspects related to connectionless layer networks? 

· to take transport via satellite networks into account (e.g., stronger FEC to account for different error rates and error distributions)?

· What should be specified for the definition of new transport networks (including NGN), while insuring transverse compatibility and interworking with previously specified technologies? 

3
Tasks

Tasks include, but are not limited to:

· Maintenance of PDH and SDH Recommendations

· Evolution of GFP, LCAS, and LAPS related Recommendations

· Further development of the OTN NNI Recommendation

· Further development of Ethernet service and interface definitions

· Development of a new Recommendation on MPLS over transport NNI

· Development of a new Recommendation on MSR UNI

· Development of other relevant new Recommendations for packet data transport, ASON and interworking, new transport networks including NGN, connectionless layer networks, etc.

Note: An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html)

4
Relationships
Recommendations: 
G.783, G.798, G.806, G.872, G.957, G.959.1, G.8010, G.8021

Questions: 


Q3/15, Q6/15, Q9/15, Q12/15, Q13/15 and Q14/15
Study Groups:

ITU-T SG 4 on networks maintenance 





ITU-T SG 13 on network performance 

Standardization bodies, forums and consortia: 





MEF on Ethernet services Issues





IEEE 802.1 on Ethernet bridges





IEEE 802.3 on Ethernet transport





IEEE 802.17 on Resilient Packet Rings





ATIS T1X1.5 on SONET/SDH





T11.3 on SAN flows transport





IETF ccamp on MPLS extensions





IETF pppext on IP transport





IETF mpls on MPLS transport





IETF pwe3 on packet/circuit over packet

Question 12/15

Transport network architectures

(Continuation of Question 12/15)

(revised to incorporate QP/13(Q21/15))

1
Motivation

Transport network architecture Recommendations (G.805, G.809) and technology specific network architecture Recommendations (G.803, G.872, G.8010 and I.326) have been established and are widely used. As operating experience is gained with employing current transport network technologies and new technologies evolve (e.g. variable size packets, high-speed transport networks), new Recommendations need to be developed, in close cooperation with the standardization activities on transport network systems and equipment. Moreover, requirements for new transport network interfaces need to be studied.

The Requirements and Architecture of the Automatically Switched Optical Network (G.807, G.8080) have also been developed to enhance the capability to manage connections in the transport networks. This architecture requires enhancement to support more advanced applications.

The following major Recommendations, in force at the time of approval of his Question, fall under its responsibility: G.803, G.805, G.807, G.809, G.872, G.8010/Y.1306, G.8080/Y.1304, I.326

2
Question

· What new or modifications to existing Recommendations are required to

· refine and enhance the specification of Transport Network Architecture, including enhancements to G.803, G.805, G.809, G.872, G.8010, I.326?

· refine and enhance Automatically Switched Optical Network (ASON) Architecture and Requirements, including enhancements to Recommendations G.807 and G.8080?

· specify the support of packet client layers over a transport network?

· specify the client server relationships between the various network modes CO-CS, CO‑PS and CLPS?
Study items to be considered include, but are not limited to:  

· Next generation transport network architecture

· Converged transport networks

· Packet over transport architecture

· Transport networks using an Optical Packet server layer network

· Core/access convergence technologies

· Architecture of service management

· Transport via satellite networks

3
Tasks

Tasks include, but are not limited to:

· Maintenance of Recommendations I.326, G.803, G.805, G.807, G.809, and G.872

· Refinement and enhancement of Recommendations G.8080, G.8010

· Functional architecture of MPLS networks

Note: An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).

4
Relationships

Recommendations:
G.805, G.807, G.809

Questions:


Q3/13, Q5/13, Q2/15, Q3/15, Q6/15, Q9/15, Q11/15, Q13/15 and Q14/15
Study Groups:

ITU-T SG 4 on TMN





ITU-T SG 13 working on NGN, MPLS, IP and NGN OAM





ITU-R Study Groups on broadcasting and mobile aspects

Standardization bodies, forums and consortia:





IETF on Optical Control Plane Issues, MPLS, and MPLS extensions





IEEE 802 on Ethernet Issues





MEF on Ethernet Issues





OIF on Optical Control Plane Issues





TMF on Management and Control Issues

Question 13/15

Network Synchronization and Time Distribution Performance

(Continuation of Question 13/15)

1
Motivation

Network synchronization performance specifications are essential for successful operation and integration of digital transmission networks and associated switching and signalling systems. Network timing performance studies are needed to determine the feasibility and most effective means of implementing a time reference distribution service.

This Question has already studied the network synchronization issues related to PDH and SDH during Study Periods from 1988 until 2000, and to OTN during the 2001-2004 Study Period. 

Continuing effort needs to be put into the study of synchronization issues in packet based networks. This area had only been discussed briefly toward the end of the 2001-2004 Study Period and will require significant additional attention during the 2005-2008 Study Period. 

The following major Recommendations, in force at the time of approval of his Question, fall under its responsibility: G.810, G.811, G.812, G.813, G.822, G.823, G.824, G.825, G.8251.
2
Question

· What are the requirements for jitter and wander at STM-256 interfaces (to be added in Recommendation G.825)? 

· What is the network functionality required to provide real-time distribution of absolute time-of-day reference services? What network capabilities are required to support the performance levels necessary to satisfy a selected set of time-of-day user applications? 

· How can network synchronization performance be enhanced through the use of synchronization status messages? 

· What network synchronization characteristics, for both normal and degraded mode, should be recommended for services carried over ATM? What is the dependence on synchronization of performance of various methods of service clock recovery with respect to service requirements (e.g. jitter, wander and slips etc) 

· What network synchronization characteristics should be recommended for services carried over packet based networks? 

· What jitter and wander requirements are needed for wireless network applications (e.g., radio relay, satellite)? 

Study items to be considered include, but are not limited to:  

- 
Synchronization aspects of Ethernet, MPLS, ATM, IP networks

-
Synchronization aspects with regard to transport via satellite networks

3
Tasks

Tasks include, but are not limited to:

· Possible revision to Recommendation G.810 – based on new terminology from ATM, IP and OTN areas. 

· Revisions to Recommendation G.825 as required 

· Development of new Recommendations on packet networks to specify the need for synchronization in those networks plus the impact of packet technology on existing synchronization networks

· Revisions and enhancements to Recommendation G.8251 

Note: An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).

4
Relationships

Recommendations:
Q551, G.781, G.783, G.798

Questions:


Q3/15, Q9/15 and Q11/15

Study Groups:

ITU-T SG 4 on TMN and test equipment





ITU-T SG 13 on MPLS and NGN





ITU-R SG4 on satellites 





ITU-R SG6 on broadcasting





ITU-R SG8 on mobile





ITU-R SG9 on radio relay

Standardization bodies, forums and consortia:





ATIS T1X1.3 on synchronization





IETF PWE-3 on circuit over packet





MEF on circuit emulation over Ethernet

Question 14/15
Management and control of transport systems and equipment

(Continuation of Question 14/15)

1
Motivation

As the level of functionality and intelligence in transport networks increases, the management and control requirements and supporting information models for these networks become more important. Management/Control Recommendations are required for all types of transport equipment, e.g., optical, wireless, terrestrial, submarine, satellite, etc., defined in ITU-T Recommendations. Management/Control requirements and information models for the interworking of standards-based transport systems/equipment and other equipment are essential to realize the full value of modern transport networks.

ITU-T has established the Telecommunications Management Network (TMN) concept as a generalized framework for the definition of management requirements and supporting information models. Recommendations are needed to integrate into the TMN framework the management functions of modern, standards-based transport equipment. Management requirements and information models should be based on the current ITU-T specified principles, functions, and techniques, for example as contained in Recommendations M.3010, M.3013, M.3020, and M.3400.

ITU-T is creating standards on Automatically Switched Optical Networks (ASON) and their control mechanisms. Specifically, the ASON control mechanisms support both the activation of efficient connection configurations in a transport layer network and fast optical restoration. An architecture framework has been defined in Recommendations G.807/Y.1302 (requirements) and G.8080/Y.1304 (architecture) for ASON. Recommendations for the protocol-neutral requirements and protocol solutions are needed for ASON control, discovery, and management.

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.774-series, G.784, G.874-series, G.875, G.876, G.7710/Y.1701, G.7712/Y.1703, G.7713/Y.1704-series, G.7714/Y.1705-series, G.7715/Y.1706-series, G.7718/Y.1709-series, and I.752.

2
Question

· What management requirements and information models must be specified to enable efficient and effective management of transport equipment in interoffice and long distance networks, including evolution to the Optical Transport Network (OTN), IP networks and Next Generation Networks (NGN)?

· What management requirements and information models must be specified to support the interworking among equipment and systems of different transport technologies, e.g., various interworking combinations among IP, ATM, SDH/SONET, OTN, MPLS, and Ethernet?

· What factors should be considered to identify management methodologies best suited to the characteristics of network equipment? Based on the Q-interface characterization in M.3010 and M.3013, what management protocols are appropriate for different classes of equipment? For example what management protocols are best suited to equipment that has limited management capabilities.

· What control requirements and protocol solutions must be specified to enable efficient and effective signalling, routing, automatic discovery, and management of ASON? 

Study items to be considered include, but are not limited to:

· ASON control architecture based protocol-neutral requirements and associated protocol solutions 

· Management aspect of control planes, including interaction between a control plane and a management plane

· Management and control aspects of Ethernet over Transport

· Management aspects of:

· SDH equipment

· Optical Network equipment

· Flexible multiplexing equipment

· PDH multiplexing equipment

· ATM equipment

· NGN equipment

· Access equipment

· Generic Framing Procedure (GFP) to include client signals such as Fibre Channel clients, FC_BB_GFPT

· Link Capacity Adjustment Scheme (LCAS)

· Virtual Concatenation

· MPLS

· Management data communication capability

3
Tasks

Tasks include, but are not limited to:

-
Revise Recommendations in the G.774 series 

· Revise Recommendation G.784 

· Complete draft new Recommendations I.752, G.875, G.876 

· Revise Recommendations G.874 and G.874.1 

· Revise Recommendation G.7710/Y.1701, Common Management Requirements

· Revise Recommendation G.7712/Y.1703, Data Communication Network 

· Revise Recommendations G.7713/Y.1704 and G.7713.x/Y.1704.x series 

· Revise Recommendations G.7714/Y.1705 and G.7714.1/Y.1705.1 

· Revise Recommendations G.7715/Y.1706 and G.7715.x series 

· Complete new Recommendations for ASON protocol-specific routing 

· Complete new Recommendations G.7716/Y.1707 (on control plane initial establishment, reconfiguration and recovery) and G.7717/Y.1708 (on connection admissions control)   

· Complete/Revise new Recommendation G.7718/Y.1709 on Framework for ASON Management

· Draft new Recommendation on protocol-neutral information model for LCAS and Virtual conCATenation (VCAT) mgmt

· Draft new Recommendation on protocol-neutral information model for Ethernet over Transport (EoT) mgmt

· Draft new Recommendation on protocol-neutral information model for MPLS mgmt

Note: An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).

4
Relationships

Recommendations:
M series (SG4), G.805, G.806, G.807, G.809, G.783, G.798, G.8010, G.8021,G.8080

Questions:


Q3/15, Q4/15, Q9/15, Q11/15, Q12/15 and Q13/15

Study Groups:

ITU-T SG 4 on TMN





ITU-T SG 13 on next generation network operation and maintenance 





ITU-T SG 16 for the transport of Multimedia 





ITU-T SG 17 on data networks 





ITU-R WP 9B for radio relay system

Standardization bodies, forums and consortia:





OMG on CORBA technology





IETF Working Groups in Operations and Management, Transport, and Routing





OIF (Signaling, Architecture, Carrier, and OAM&P WGs)





ATIS Committee T1X1 on transport management aspects





ATIS Committee T1M1 on generic management aspects





TeleManagement Forum (MTNM and IPNM Teams)





W3C on XML





IEEE 802 on Ethernet management





MEF on Ethernet management

Question 5/15

Characteristics and test methods of optical fibres and cables

(Continuation of Question 15/15)

1
Motivation

Optical fibre cables have been specified and deployed in telecommunication networks worldwide, finding wide application in local access networks, interoffice and long distance networks, and in submarine networks. Nevertheless, new optical fibre technologies and new applications continue to drive the need for additional specifications.

The responsibility under this Question includes the following areas of standardization:

· the description and testing of basic single-mode and multimode fibre types, with parameter tables describing the variations within each of the basic types

· definitions of parameters and associated test methods for geometrical, transmission, mechanical and reliability characteristics

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.650-series, G.651, G.652, G.653, G.654, G.655, G.656.

2
Question

· What fibre characteristics are needed to:

· support bit-rates up to and above 40 Gbit/s with time-division multiplexing (TDM)?

· support systems that mix both analogue and digital modulation formats?

· open new spectral transmission regions as the passband of optical amplifiers increases and as the number of wavelength-division multiplexed channels increases?

· support systems in metropolitan networks?

· support Coarse Wavelength Division Multiplexing (CWDM) applications?

· How can the nonlinear optical effects that accompany reduced channel spacing be characterized and controlled?

Study items to be considered include, but are not limited to:

· Geometrical, mechanical, and optical properties of the glass and coating, for single-mode fibre applications

· Reliability (lifetime and failure rate) under a wide variety of temperature and humidity environments; long-term aging

· Completion of the definition, modelling, and measurements of Polarization Mode Dispersion (PMD), relationship between fibre and cable values, interaction with chromatic dispersion

· Determine how the attenuation, chromatic dispersion, and bending loss of fibres affects their use in various applications around 1600 nm

· Test methods for nonlinear parameters (describing Stimulated Brillouin Scattering (SBS), Self Phase Modulation (SPM), four-wave mixing, modulation instability, soliton formation, etc.) such as power thresholds, effective area, nonlinear coefficients

· Possible additional fibre types, and additional parameter tables within the existing Recommendations
· Possible additional fibre types optimized for the metropolitan networks
· Length uniformity of fibre geometrical and transmission characteristics that have a functional impact on systems, and are not merely a quality control issue

· Dispersion management of high-performance systems

· Fibre damage from high power and small bend radii

3
Tasks 

Tasks include, but are not limited to:

· Modify parameters in Recommendations G.651, G.652, G.653, G.654, G.655 and G.656

· Develop new Recommendations or parameter tables within existing Recommendations for possible additional fibre types

· Develop definitions of new parameters, and corresponding factory and field test methods, RTMs and ATMs, for G.650.1, G.650.2, and G.650.3

· Develop guidelines for users of optical fibres and cables

Note: An up-to-date status of work under this Question is contained in the SG15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html)

4
Relationships

Recommendations:
G.69x, G.95x

Questions:


Q16/9, Q2/15, Q6/15, Q7/15, Q8/15 and Q10/15

Study Groups:

ITU-T SG 6 on cables issues, field deployment, and monitoring the integrity of installations

Standardization bodies, forums and consortia:





IEC SC86A on general fibre matters, especially reliability, cable performance, and fibre test calibration

Question 6/15

Characteristics of optical systems for terrestrial transport networks

(Continuation of Question 16/15)

1
Motivation

Optical fibre networks are deployed in telecommunication systems worldwide. Structural reforms leading to increased privatisation of telecommunications networks create an operating environment requiring optical networking and interconnection among different carriers. Simultaneously, there is occurring a rapid evolution toward a packet-based (IP type) infrastructure and a future Next Generation Network (NGN) supporting multiple integrated services. These developments are being fuelled by customer demand for ever higher bit rate data services, high-speed Internet access, and other innovative services. It leads to a push for higher bit-rate (Terabit/s) optical transport systems in the intra-office, inter-office and long distance networks of the various network operators.

Together with the increasing use of the Synchronous Digital Hierarchy (SDH) worldwide, there is now an interest by network operators to deploy an Optical Transport Network (OTN). The OTN utilises the technologies of time-division multiplexing (TDM) and Wavelength-Division Multiplexing (WDM); new technologies such as Optical Time Division Multiplexing (OTDM) may be expected in the future. Specifications are needed for physical layer interfaces of OTDM and WDM systems, including the OTN, to enable the evolution of the intra-office, inter-office and long distance networks to support the ubiquitous availability of next-generation high-bandwidth services. To the greatest extent possible, these specifications should enable transverse compatibility in a multi-vendor, multi-network-operator environment.

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.664, G.955, G.957, G.959.1, G.691, G.692, G.693, G.694-series, G.695, G.697.

2
Question

· What system aspects and physical layer characteristics are necessary to enable longitudinally compatible and transversely compatible optical systems in intra-office, inter-office and long distance networks, including evolution to the OTN? 

· What enhancements to existing draft or published Recommendations and what new Recommendations are necessary to specify interfaces for single and multichannel optical transport systems for bit rates up to or above 40 Gbit/s?

· What systems and physical layer considerations are necessary for optical transport systems optimized for packet data transport (e.g. IP over WDM) and NGN applications?

· What enhancements should be made to existing draft or published Recommendations to reflect technological developments?

Study items to be considered include, but are not limited to:

· General considerations for optical systems used to transport SDH, OTN, Ethernet and PDH signals using several types of single-mode fibre 

· Statistical and semi-statistical power budget approaches

· Optical link and optical interface parameters for SDH and OTN systems to enable transverse compatibility 

· Optical frequency plan, including optical supervisory channel wavelength, for WDM systems

· Optical aspects of TDM and WDM systems such as: 

· Optical power levels including safety aspects and automatic gain control 

· Dispersion accommodation techniques

· Polarisation mode dispersion system penalty 

· Clarification and resolution of technical issues in current and draft Recommendations 

· Specifications to enable transverse compatibility in single-channel and multichannel optical systems 

· System models, reference configurations and reference points to support alternative optical interface specification methodologies

· Descriptive methodology for classifying application code structures of optical interfaces to be standardised (e.g. increasingly complicated systems with various dispersion accommodation techniques, line codes, etc.)

· Characteristics of TDM line systems up to or above 40 Gbit/s and their upgrade by WDM

· Optical interface specifications for metro applications

· Optical interface specifications for long haul multi-span applications

· Utilisation of Optical Add-Drop Multiplexers (OADMs) and Optical cross-Connects (OXCs) with or without wavelength converter, also considering evolution towards transversely compatible interfaces for an All Optical Network (AON)

· Concatenation of the transfer functions of different optical Network Elements (NEs)

· Application of forward error correction (FEC) techniques to terrestrial optical transmission systems (e.g. to enhance system margin or to relax optical parameter specifications)

· Optical systems using alternative line codes (e.g. dispersion-supported Return-to-Zero (RZ) or soliton-type techniques)

· Use of new types of optical amplifiers with changes in systems wavelengths and/or power levels 

· Application of additional passive and active dispersion accommodation techniques (e.g. adaptive chromatic dispersion compensators)

· Single and Multichannel Polarization Mode Dispersion (PMD) compensation in optical systems

· Application of electronic compensation and equalization techniques

· Enhanced statistical design approaches

· Characteristics of optical systems optimized for data transport, e.g. IP, SDH, ATM and Ethernet over an OTN
· Parameters for optical monitoring
· Availability/reliability aspects of optical systems
3
Tasks 

Tasks include, but are not limited to:

· Enhance Recommendations G.664, G.693, G.695, and G.959.1 

· Develop new Recommendations or combine existing Recommendations from progress on the above study points

Note: An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).

4
Relationships 

Recommendations:
G.65x series, G.66x series, G.671

Questions: 


Q2/15, Q3/15, Q5/15, Q7/15, Q8/15, Q9/15, Q11/15, Q12/15 and Q16/9

Study Groups:

ITU-T SG 13 on NGN, data-centric networks, and network performance objectives

Standardization bodies, forums and consortia:





IEC SC86C on system measurement test methods and on optical amplifier test methods





OIF on optical systems interfaces

Question 7/15
Characteristics of optical components and subsystems
(Continuation of Question 17/15)

1
Motivation

The increasing complexity of optical networks has brought about an increasing diversity of active, passive and hybrid or dynamic optical components and devices. These components and devices find applications in local access networks, interoffice and long distance networks, and in submarine networks. Functions differ with the application. This Question addresses the high level need expressed by the system Recommendations and network operators. It serves as an interface to the component level standards generated outside of ITU-T in organizations such as IEC.

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.661, G.662, G.663, G.671

2
Question

· What components aspects and desirable characteristics need to be specified to support local access networks, interoffice and long distance networks, and submarine networks including evolution to OTN? 

· What enhancements should be made to existing draft or published Recommendations to reflect technological developments? 

Study items to be considered include, but are not limited to:  

· Active devices and sub-systems such as Optical Fibre Amplifiers (OFAs), including parameter definitions and measurement, classification of devices and sub-systems, optical nonlinearities, polarisation, dispersion, noise and optical surge 

· Passive components such as splices and connectors, attenuators and terminators, 1-by-N branching components (such as splitters and combiners), 2-wavelength optical multiplexers and demultiplexers, filters and isolators, optical switches, dispersion compensators, optical mux/demux 

· Worst-case transmission parameter values (for all environments and to end-of-life) for passive components in digital applications 

· Specification of Optical Amplifier (OA) characteristics in multichannel applications including their frequency equalization and dynamic response 

· Semiconductor Optical Amplifiers (SOA) and their characteristics

· Raman optical amplifiers and their characteristics

· Single channel optical amplifiers and their characteristics 

· Optical transfer function of components 

· Specification of optical components and sub-systems for optical networking including optical add/drop multiplexers and optical cross connects. (Optical subsystems in this context relate to the optical aspects of the network elements) 

· Specification of optical components and sub-systems for local access networks 

· Specification of other optical amplifier sub-systems (e.g. those resulting from integration of optical amplification with optical multiplexing or dispersion compensation) 

· Specification of components for present and future optical networks, such as switch-resistant OAs, gain-flattened OAs and wideband OAs, optical circulators, optical modulators, electrically controlled optical attenuators, passive and active dispersion compensators including Polarisation Mode Dispersion (PMD) compensators, multi-wavelength and/or fine tuning lasers & ext. modulators, high-power lasers for Raman amplification "flat-top", passband filters, small-size switching matrixes, wavelength/frequency transponders or converters, optical repeaters (2R, 3R) 

· Components and subsystems for use in soliton transmission; 

· OFAs, components and subsystems for use in bi-directional transmission systems on a single fibre 

· OFAs other than Erbium Doped Fibre Amplifiers (EDFAs) 

· Operations, administration, and maintenance (OA&M) aspects of OAs 

· Further quantification of optical nonlinearities 

· Parameter values for components with respect to statistical values, such as mean and standard deviation, short-term variations with environment, long-term degradation with aging, use of these in system calculations 

· Safety and reliability aspects of all the above components, including aspects of operation at high optical power levels 

· Possible extension of the components and subsystems for use in optical networks that are optimized for packet data transport, e.g. IP or ATM over Wavelength Division Multiplexing (WDM), including optical label switching components 

3
Tasks

Specific tasks include, but are not limited to:

· Revise Recommendations G.661, G.662, G.663 and G.671 

· Prepare new Recommendations as required including G.pmdc, G.raman

Note: An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).

4
Relationships

Recommendations:
G.6xx and G.9xx Series

Questions: 


Q1/15, Q2/15, Q3/15, Q6/15 and Q8/15

Study Groups

ITU-T SG 6 on physical aspects of outside plant for optical amplifiers and for active and passive optical components 

Standardization bodies, forums and consortia:






IEC SC86B on optical passive components





IEC SC86C on active components and dynamic components including all types of optical amplifiers 





IEC TC76 on laser safety and aspects of safe laser operation

Question 8/15
Characteristics of optical fibre submarine cable systems

(Continuation of Question 18/15)

1
Motivation

The transmission capacity within each country and/or between countries has been rapidly growing due to the evolution of Internet services on a global scale. Optical fibre submarine cable systems at the heart of global networks are affected by such an increase in transmission capacity.  In such a seamless global network, connectivity also becomes more important than ever for telecommunication carriers and providers.  The optical fibre submarine cable systems include the two types of system, repeatered systems and repeaterless systems. Repeaterless submarine cable systems are being used for network extensions because of lower cost for installation and OAM.  On the contrary, repeatered systems are being used for the long haul large capacity transmission by introducing new fibre technologies including optical amplifiers. 

This question has responsibility for the following areas of standardization related to:

· Specifications of terminal equipment, optical fibre cables in optical fibre repeatered submarine cable systems with various optical amplifiers such as Erbium Doped Fibre Amplifiers (EDFAs) and Raman amplifiers

· Specifications of terminal equipment and optical fibre cables in optical fibre repeaterless submarine cable systems, including systems with remotely pumped optical amplifiers

· Specifications of test methods concerning the terminal equipment, optical fibre cables and other equipment relevant to the submarine cable systems

· Specifications of forward error correction (FEC) for optical fibre submarine cable systems 

Note: Marinised terrestrial cables (as defined in Recommendation G.972) are allocated to ITU-T SG 6.


The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.971, G.972, G.973, G.974, G.975, G.975.1, G.976, G.977.

2
Question

· How should Recommendations G.971, G.972, G.973, G.975.1, G.976 and G.977 be amended from a viewpoint of cost effectiveness? 

· What new transmission techniques should be recommended to increase transmission capabilities of optical fibre submarine cable systems? 

· What new components and subsystems (fibre, component, etc.) should be utilized to improve system capacity and reliability?

· What new test methods are necessary for the submarine cable systems? 

· What mechanical protection and system protection mechanisms should be recommended for high capacity submarine cable systems to improve systems reliability/availability? 

· What terrestrial and submarine integration should be recommended for the effective network systems?

· What new Recommendations are necessary?

Study items to be considered include, but are not limited to:

· Transmission characteristics of optical fibre submarine cable systems 

· Interface characteristics of optical fibre submarine cable systems 

· Mechanical characteristics of the submarine portion of optical fibre submarine cable systems 

· Test methods 

· Evolution of submarine systems to higher bit-rates, including the effects of chromatic dispersion, polarization mode dispersion, and optical fibre nonlinearities 

· Dispersion accommodation techniques including dispersion management transmission lines and/or hybrid transmission lines for high speed optical fibre submarine cable systems

· Adoption of wavelength-division multiplexing/ demultiplexing techniques 

· FEC (Forward Error Correction) for high bit rate DWDM submarine systems 

· Introduction of other types of fibre amplifiers, Raman amplifiers, distributed Raman amplifiers or semiconductor amplifiers operating at different wavelengths 

· Flexibility for partial network upgrades

· Repeaters with optical amplifiers

· Use of branching devices in submarine networks 

· Availability and reliability 

· Operations and maintenance 

· Interface compatibility of submarine and terrestrial systems 

· Terrestrial and submarine integrated networks

· Mechanical and systems level protection mechanisms 

· System and cable repair procedures

· Optical submarine systems based on soliton transmission techniques
3
Tasks

Tasks include, but are not limited to:

· Revisions to Recommendations G. 971, G. 972, G.973, G. 975.1, G. 976, and G.977 as required

· Continue and complete the work on new Supplement (dsnsub) covering design guidelines for optical fibre submarine cable systems 
· Continue updating the data on cable ships and submersible equipment (as required) 

· Develop additional Recommendations from progress on the above study items

Note: An up-to-date status of work under this Question is contained in the SG 15 Work Program (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).
4
Relationships

Recommendations:
G.65x series, G.707, G.709, G.95x series, G.96x series

Questions: 


Q5/15, Q6/15, Q7/15, Q11/15 and Q14/15

Study Groups: 

ITU-T SG 6 on other types of underwater cables (e.g. marinised terrestrial cables)





ITU-T SG 13 on error performance 

Standardization bodies, forums and consortia:





IEC SC86A on fibre reliability and on underwater cables

Question 10/15

Optical fibres and cables for the access network to and in buildings and homes

(Continuation of Question 20/15)

1
Motivation

The growing demand for broadband services (multimedia, high-speed internet, HDTV, etc.) in buildings and homes requires the introduction of high-capacity transmission media into the local network.  Optical fibre would be an important option for any broadband media mix created for this purpose.

The responsibility under this Question includes new Recommendations and/or Supplements for fibre and cable implementation strategies.

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: As this Question was created in October 2003, there are not yet any Recommendations in force.

2
Question

· What is needed to cost-effectively provide optical access networks to and in buildings and homes?

· What media reliability issues arise in the environment of the local network?

· What fibre category and/or Recommendations are appropriate?

· If new fibre types are needed, what are their requirements?

· What should be included when considering the compatibility and/or connectability of any new fibre types with existing G.65x fibres?

· What new test methods are needed?

Study items to be considered include, but are not limited to:
· Evaluation of various media, such as plastic optical fibres

· Overall optimization of the end segment of the local network

· Strategies for mixed transmission media, such as hybrid fibre/coax

· Reliability (lifetime and failure rate); long-term aging in cooperation with ITU-T SG 6

3
Tasks

Tasks include, but are not limited to:

· Develop the requirements for the overall optimization of the end segment of the local network, taking into account the trade-off of optical fibres/cables, components, and subsystems, and utilizing existing Recommendations and standards  

· Develop the requirements for new Recommendations or parameter tables within existing Recommendations for possible new fibre types 

· Develop a Supplement on the implementation strategies for broadband transmission media to buildings and homes 

Note:  An up-to-date status of work under this Question is contained in the SG 15 Work Programme (http://www.itu.int/itudoc/itu-t/com15/workprog/05-08/index.html).

4
Relationships

Recommendations:
G.65x series

Questions:


Q1/15, Q2/15, Q 5/15, Q6/15 and Q7/15
Study Groups:

ITU-T SG 6 on cable issues, field deployment, and monitoring the integrity of installations

Standardization bodies, forums and consortia: 





ISO/IEC JTC 1/SC 25 on multimedia cabling of homes





IEC SC86A on fibres and cables





IEC SC86B on connectors and components





IEC SC86C on system testing and active devices

________________

� Point Topic Ltd, Cardinal Tower, 12 Farringdon Road, London EC1M 3HS, United Kingdom.  Press releases January 2, 2004 and March 2, 2004.


� 	In this text, the Optical Transport Network (with capitalized first letters) or the acronym OTN, refers to the specific optical network based on the architecture defined in Recommendation G.872.  While, optical transport networks (with the first letters in lower case) refers to a generic optical transport network.
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