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To ITU-T Associates;

-
To the Chairman and Vice-Chairmen 
of Study Group 15;

-
To the Director of the Telecommunication Development Bureau

-
To the Director of the Radiocommunication Bureau


Dear Sir/Madam,

1
At the request of the Chairman of Study Group 15 (Optical transport networks and access network infrastructures), I have the honour to inform you that, in accordance with the procedure described in Resolution 1, Section 7, § 7.2.2, of WTSA (Johannesburg, 2008), Member States and Sector Members present at the last meeting of this Study Group which was held in Geneva from 1 to 12 December 2008, agreed by reaching consensus to approve the following revised set of Questions:

Q3/15 - General characteristics of transport networks (Annex 1)
Q5/15 - Characteristics and test methods of optical fibres and cables (Annex 2)
Q7/15 - Characteristics of optical components and subsystems (Annex 3)
Q8/15 - Characteristics of optical fibre submarine cable systems (Annex 4)
Q9/15 - Transport equipment and network protection/restoration (Annex 5)
Q10/15 - OAM for transport network (Annex 6)
Q11/15 - Signal structures, interfaces and interworking for transport networks (Annex 7)
Q12/15 - Transport network architectures (Annex 8)
Q13/15 - Network synchronization and time distribution performance (Annex 9)
Q14/15 - Management and control of transport systems and equipment (Annex 10)
Q15/15 - Test and measurement techniques and instrumentation (Annex 11)
Q16/15 - Optical physical infrastructure and cables (Annex 12)
Q17/15 - Maintenance and operation of optical fibre cable networks (Annex 13)
 (Q19/15 - Environmental protection and safety aspects of outside plant) – moved to SG5
2
TSAG, 28-30 April 2009, endorsed Questions 1-18 and agreed to move Q19/15 to SG5.

3
ITU-T Study Group 5, 25-29 May 2009, renumbered Q19/15 to Q21/5.

4
Questions listed in paragraph 1 are therefore approved 

5
The resulting Recommendations are assumed to fall under the alternative approval process (AAP).

Yours faithfully,

Malcolm Johnson
Director of the Telecommunication
Standardization Bureau

Annexes: 13
ANNEX 1

(to TSB Circular 47)
Question 3/15 – General characteristics of transport networks

(Continuation of Question 3/15)
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 and packet-based networking technologies. The transport network able to dynamically provide multiplexing, routing and transporting of optical channels carrying a variety of client signals is becoming reality. These new 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.

SG15 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.

Standardization topics to be coordinated include:

•
SDH networks

•
OTN networks

•
Packet-based transport networks, including Ethernet and MPLS-TP.
•
Network management and control, including ASON (Automatically Switched Optical Network)
ASON, based on requirements in Recommendation G.8080, includes: (a) distributed connection management; (b) automatic discovery; (c) optical route selection; and (d) connection access control.
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. In case of a new work area, clarification of general requirements and framework by this Question would facilitate the work on specific aspects by relevant Questions.  It 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, a new packet-based transport technology may be needed to support the Future Packet Based Network (FPBN) which is studied by Q.J/13. 

In addition, some general aspects such as 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 and packet-based transport 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.780/Y.1351, G.870/Y.1352, G.8081/Y.1353, G.8001/Y.1354, G.8101/Y.1355.

2
Question

What characteristics of optical and packet-based 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 and packet-based 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 OTNT SWP 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 and packet-based transport networks and technologies?
What are the general requirements for future packet-based transport technologies and with what framework should each aspect of these technologies be developed?
What coordination is needed to provide energy savings directly or indirectly in Information and Communication Technology (ICTs) or in other industries?
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; SG4)

–
OTN physical layer characteristics (Q5, Q6, & Q7/15)

–
IP and NGN aspects (QE/13 (ex Q5/13), Q16/12, and Q17/12)

–
Packet Transport Networking (e.g., Ethernet and MPLS-TP) aspects (QE/13 (ex Q5/13), Q9/15, Q11/15, Q12/15, Q14/15)
–
OTN OAM for packet transport (Q10/15)
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, & G.8001/Y.1354, creating amendments and corrigenda to correct and add new terms as necessary
•
Develop a revised version of Recommendation G.8101/Y.1355 “Terms and definition for MPLS-TP” to align with the MPLS-TP architecture and include the appropriate normative references to the MPLS-TP RFCs that are being developed to address the requirements of the transport network.
•
Develop Recommendations on general requirements and framework for packet-based and optical transport technologies.
•
Revise Recommendation G.871; as appropriate
•
Publicize results of ITU-T related to optical and packet-based 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 SG15 Work Programme at http://www.itu.int/ITU-T/workprog 

4
Relationships

Recommendations:

–
All SDH, OTN, ASON, and packet-based transport related Recommendations.

Questions:

–
Q2/15, Q6/15, Q7/15, Q9/15, Q10/15, Q11/15, Q12/15, Q13/15, Q14/15, Q15/15, Q12/13, Q2013, Q11/12 and Q17/12.

Study Groups:
–
ITU-T SG13 on IP and NGN requirements
–
ITU-T SG12 on performance aspects

–
ITU-T SG2 on management aspects

Standardization bodies, forums and consortia:

–
IETF on IP-related networks and protocols
–
IEEE on Ethernet

–
MEF on Ethernet
–
OIF on optical networking.

ANNEX 2
(to TSB Circular 47)
Question 5/15 – Characteristics and test methods of optical fibres and cables

(Continuation of Question 5/15 and Question 10/15)
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 submarine networks. New optical fibre technologies and new applications continue to drive the need for additional specifications.  For example, the growing demand for broadband services (multimedia, high-speed internet, HDTV, etc.) to and in buildings and homes requires the introduction of high-capacity transmission media into the local networks. Optical fibre is an important option for these purposes.

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 attributes and associated test methods for geometrical, transmission, mechanical and reliability characteristics.

•
Descriptions of different possible fibre solutions for local access networks.
•
Descriptions of relationships between the different attributes with other attributes and with variations in the environment.
The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: G.650-series, G.651.1, G.652, G.653, G.654, G.655, G.656, G.657. The following Supplement also falls under its responsibility: G.Sup40.
2
Question

What fibre characteristics are needed to:

•
Support bit-rates up to and above 100 Gbit/s with time-division multiplexing (TDM)?

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

•
Support Dense Wavelength Division Multiplexing (DWDM) applications in access, metropolitan, long distance and submarine networks?

•
Support Coarse Wavelength Division Multiplexing (CWDM) applications mainly in access and metropolitan networks?
•
Support parallel space division multiplexing applications?
How can the nonlinear optical effects be characterized?
What is needed to provide cost-effective optical access networks to and in buildings and homes?

How can cohesive Recommendations on the optical access network cabling be formulated?  These could be divided by the main types of topology and could include aspects such as:

•
Optical fibre

•
Cable constructions

•
Installation techniques

•
Hardware

•
Reliability

•
Testing and maintenance
NOTE: Some of these aspects are, at present, covered also in Q.16 SG(15) so coordination is necessary.
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.
•
Definition, modelling, and measurements of Polarization Mode Dispersion (PMD) relationships with chromatic dispersion, polarization dependent loss (PDL), and with time and temperature. 

•
Possible additional fibre types, and additional parameter tables within the existing Recommendations.
•
Other types of traditional single-mode silica fibres optimized for higher bitrates (e.g. above 100 Gbit/s) DWDM systems.

•
Other types of traditional single-mode silica fibres for opening new spectral transmission regions (as the pass-band of optical amplifiers increases.
•
Other types of traditional single-mode silica fibres for reducing non-linearity effects (as the channel spacing becomes smaller).
•
Optical fibres made by materials different from silica (e.g. fluoride fibres, chalcogenide fibres, polycrystalline fibres, plastic, etc.).
•
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.

•
Fibre and cable, requirements for parallel transmissions on either CWDM or Space division multiplexing on single-mode or multimode fibres at above 100 Gbit/s.

•
In-home and in-building optical network beyond the network termination point, taking into account the strong relationship between fibre, cable, connection hardware, network topology and operating speeds, and installation techniques.

•
Strategies for mixed transmission media such as hybrid fibre/coax.

•
Reliability.
3
Tasks 

Tasks include, but are not limited to:

•
Modify parameters in Recommendations G.651.1, G.652, G.653, G.654, G.655, G.656, and G.657.

•
Update the text of G.Sup40, as required.

•
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.

•
Develop cohesive Recommendations on the cabling of optical access networks to and in buildings and homes.

NOTE: An up-to-date status of work under this Question is contained in the SG15 Work Programme at http://www.itu.int/ITU-T/workprog 

4
Relationships
Recommendations:

–
G.65x- and G.95x-series Recommendations

Questions:

–
Q1/15, Q2/15, Q 5/15, Q6/15, Q7/15, Q8/15, Q16/15, Q11/9
Standardisation 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

ANNEX 3
(to TSB Circular 47)
Question 7/15 – Characteristics of optical components and subsystems
(Continuation of Question 7/15 and Question 9/6)

1
Motivation

The increasing complexity of optical networks has brought about an increasing diversity of active, passive and hybrid or dynamic/adaptive optical components, devices and related network infrastructure equipment. These components, devices and network infrastructure equipment find applications in local access networks, metropolitan and long distance networks, and in submarine networks. Functions differ with the application. This Question addresses the high level need for specifications 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.665, G.666, G.667, G.671, L.12, L.13, L.18, L.31, L.36, L.37, L.45, L.46, L.50, L.51, L.54, L.70
Note: proposal to move Recommendation L.45 and L.46 to question 19/15 is pending
2
Question

See text in circular 47
What components aspects and desirable characteristics need to be specified to support local access networks, metropolitan and long distance networks, and submarine networks in the OTN? 

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

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, polarization, 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 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  OAs with transient control, gain-flattened OAs and wideband OAs, optical circulators, optical modulators, electrically controlled optical attenuators, passive and active dispersion compensators including Polarization 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 robust optical transmission systems including advanced modulation formats for 40 Gbit/s and above 100 Gbit/s.
•
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 and Optical Network Elements (ONEs) containing 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.

•
Components and subsystems for the All Optical Network (AON), e.g. AOWC (All optical wavelength converter), Optical 3R (Optical 3R Regenerator), Optical 2R (Optical 2R Regenerator), tunable components, Optical Amplifiers with transient control).
•
Enhanced dynamic compensation for both, chromatic dispersion and PMD.
•
Specification of fixed Optical Add/Drop Multiplexer (OADM) and re-configurable Optical Add/Drop Multiplexer (ROADM) and OXC (Optical Cross-Connect) devices.

•
New components and subsystems for the metro and the access networks.
•
Components and subsystems for Optical Packet Switching.
•
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.

•
Enhancements that can be made to existing draft and published Recommendations to further reduce the power consumption of optical components and subsystems. 

•
Optical infrastructure for the FTTH networks, including:

–
Optical Distribution Frames
–
Outdoor closures and cabinets 

–
Indoor and Outdoor distribution terminals 

–
Customer terminals and pre-terminated drop cables

–
Indoor cabling solutions

•
Enclosures and joints related to optical and copper networks 

•
Storage, protection and thermal management of active electronics in outside plant locations.

3
Tasks

Specific tasks include, but are not limited to:

· Revise Recommendations G.661, G.662, G.663, G.665, G.666, G.667 G.671, L.50 and L.51.

· Create new Recommendations on:

–
Customer end distribution boxes and terminals (new ITU Rec. L.Distr)

–
Outdoor optical cross connect cabinets (new ITU-T Rec. L.Oxcon)

–
Pre-terminated Fibre drop cables & hardened connectors (new ITU-T Rec. L.Drop).
NOTE: An up-to-date status of work under this Question is contained in the SG15 Work Programme at http://www.itu.int/ITU-T/workprog 

4
Relationships

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

· L.xx Series
Questions: 
–
Q1/15, Q2/15, Q3/15, Q5/15, Q6/15, Q8/15, Q16/15, Q17/15, Q18/15, Q19/15.

Standardization bodies, forums and consortia:

–
ITU-T SG5

–
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.

–
IEC TC46 on cables, wires, waveguides, R.F. connectors, R.F. and microwave passive components and accessories
ANNEX 4
(to TSB Circular 47)
Question 8/15 – Characteristics of optical fibre submarine cable systems

(Continuation of Question 8/15)

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. Optical fibre submarine cable systems include two types of system, repeatered systems and repeaterless systems. Repeaterless submarine cable systems are used for network extensions (e.g. for linking to islands just offshore) because of lower cost for installation and OAM. Repeatered systems are used for long haul large capacity transmission (e.g. for linking different continents through the oceans) by introducing line optical amplifiers. 

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

•
Specifications of terminal equipment and optical fibre submarine 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 submarine 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 submarine 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 Q16/15
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 and G.978.

2
Question

How should Recommendations G.971, G.972, G.973, G.975.1, G.976, G.977 and G.978 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 kind of optical submarine system should be standardized to support longitudinal/transversal compatibility?
What kind of optical fibre submarine cable is needed to support optical fibre submarine cable systems?
What enhancement can be made to existing published Recommendations to further reduce power consumption of optical fibre submarine cable 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 

•
Adoption of wavelength-division multiplexing/demultiplexing techniques 

•
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 
•
New specifications for submarine systems in accordance with the objective of longitudinal / transversal compatibility
•
Submarine systems with higher bit-rates of 40 Gbit/s or more, including the effects of chromatic dispersion, polarization mode dispersion, and optical fibre nonlinearities
•
New dispersion accommodation techniques including dispersion management transmission lines and/or hybrid transmission lines for high speed optical fibre submarine cable systems
•
Advanced FECs for high bit rate DWDM submarine systems
•
New types of amplifiers operating at different wavelength bands
•
Availability and reliability 

•
Engineering, 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

3
Tasks

Tasks include, but are not limited to:

•
Revisions to Recommendations G. 971, G. 972, G.973, G. 975.1, G. 976, G.977 and G.978 as required

•
Update the text of G.Sup41, as required

•
Update 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 SG15 Work Programme at http://www.itu.int/ITU-T/workprog 

4
Relationships

Recommendations:
–
G.65x series, G.707, G.709, G.95x series, G.96x series.
Questions: 
–
Q5/15, Q6/15, Q7/15, Q.9/15, Q11/15, Q14/15, and Q16/15.
Standardization bodies, forums and consortia:

· IEC SC86A on fibre reliability and on underwater cables.

ANNEX 5
(to TSB Circular 47)
Question 9/15 – Transport equipment and network protection/restoration

(Continuation of Question 9/15) 
1
Motivation

The explosive growth of the Internet and standardisation of 40 and 100Gbit/s Ethernet and other packet based traffic are the key drivers for the development of new transport equipment and network protection and restoration related standards. In addition, the development of the Optical Transport Network (OTN) provides the ability to dramatically increase the bandwidth, and thus traffic carrying capacity, of optical networks. Furthermore, the advent of the Generic Framing Procedure (GFP), Virtual Concatenation (VC) and the Link Capacity Adjustment Scheme (LCAS) has enabled efficient data traffic transport over Synchronous Digital Hierarchy (SDH) and OTN.  This enhanced capability has resulted in a need for the revision of existing recommendations as well as the development of new recommendations for data equipment such as Ethernet, Multi-Protocol Label Switching (MPLS) and other packet-based transport equipment. Other functional enhancements such as multicast and broadcast must also be developed. Regarding the emergence of Ethernet, it is necessary to distinguish between Ethernet as a client signal and Ethernet as a packet transport technology. In order to ensure these new transport networks achieve carrier-class performance, it is essential that the necessary OAM functionality and network management capabilities be taken into account in the development of transport equipment Recommendations.
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, MPLS-TP, Ethernet, other packet-based transport technologies, 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)

•
Examination of Synchronous Ethernet and 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. 

•
Investigation of power saving mechanisms for transport network equipment in the wider context of ICTs (Information and Communications Technologies).

Recommendations related to transport technologies (e.g., SDH, PDH, OTN, MPLS-TP, Ethernet and other packet-based transport technologies) 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.8131, G.8201, I.630 and 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, MPLS-TP, Ethernet, other packet-based transport technologies, 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, I.630, G.8031/Y.1342, G.8131/Y.1382 and Y.1720. These Recommendations cover SDH, OTN, ATM, MPLS, MPLS-TP and Ethernet layer protection, as well as multi-layer survivability, including interactions with protection at data/packet layers

•
Ring protection mechanisms for packet transport networks including Ethernet (G.8032/Y.1343)
•
Specifications of Equipment functions necessary

–
to implement an Automatically Switched Optical Network (ASON)

–
for the transport of packet based traffic such as MPLS-TP, 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

•
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).

•
What transport equipment functions should be specified to allow power savings within transport networks?

3
Tasks
Tasks include, but are not limited to: 

•
Enhancement to relevant Recommendations for Ethernet (as a client or as a server) networks to accommodate 100Gbit/s Ethernet services
•
Complete Recommendation G.808.2 (ex G.gps-2)

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

•
Enhancements to OTN protection mechanisms, for example nested and M:N ODUk SNC
•
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 the Recommendation for equipment for Ethernet (as a client or as a server) services (G.8021/Y.1341)


•
Enhancement and improvement of Recommendation on characteristics of packet-based transport network equipment functional blocks


•
Enhancement to Recommendations for Ethernet (as a client or as a server) linear protection switching (G.8031/Y.1342)
•
Enhancement to Recommendations for other survivability techniques including per packet priority-based protection switching for packet based transport networks
•
Development of ring protection mechanisms for Ethernet (as a client or as a server) (G.8032/Y.1344)

•
Enhancement and improvement of linear and ring protection switching Recommendations

•
Clarification of relationships between protection switching and restoration technologies

•
Clarification of relationships between survivability function of a packet-based transport and survivability function in other layers or other transport technologies (e.g., SDH, OTN, etc.)

•
Enhancement to relevant Recommendations to include broadcast and multicast functionality

•
Enhancement to relevant Recommendations to include partial protection switching in rooted multipoint service (RMPS)
•
Maintain and update of MSR
•
Develop additional Recommendations from progress on the above study items. 
•
Develop a revised version of Recommendation G.8121/Y.1381 "Characteristics of Transport MPLS (T-MPLS) equipment functional blocks" and Recommendation G.8131/Y.1382 “Linear protection switching for Transport MPLS (T-MPLS) networks” to align with the MPLS-TP architecture and include the appropriate normative references to the MPLS-TP RFCs that are being developed to address the requirements of the transport network. Update the title to replace T-MPLS with MPLS-TP to reflect the new contents.
NOTE: An up-to-date status of work under this Question is contained in the SG15 Work Programme at http://www.itu.int/ITU-T/workprog 

4
Relationships

Recommendations:
–
G.707, G.709, G.784, G.825, G.957, G.959.1, G.7710, G.693, G.694, G.698, G.8080, G.8010, G.8110, G.8110.1, G.8251, G.8261, G.8262, G.8264, G.993.x, Y.2601 and Y.2611.
Questions:

–
Q3/15, Q4/15, Q6/15, Q10/15, Q11/15, Q12/15, Q13/15, Q14/15, and 15/15.
Study Groups:

–
ITU-T SG2 responsible for telecommunication management
–
ITU-T SG13 responsible for NGN aspects


_
ITU-R SG9 responsible for Radio-relay systems

–
ITU-T SG12 responsible for Ethernet and MPLS error performance

Standardization bodies, forums and consortia:

–
IETF working groups related to MPLS-TP and MPLS-TP Equipment and protectiom
–
MEF on Ethernet Equipment

–
ATIS OPTXS on SONET/SDH

–
IEEE 802.1, 802.3 on Ethernet Equipment

–
IEEE 802.17 on Ethernet Ring protection

–
IP/MPLS Forum
ANNEX 6
(to TSB Circular 47)
Question 10/15 - OAM for transport networks

(Continuation Question 5/13 and part of Question 11/15)

1
Motivation

Operation, Administration and Maintenance (OAM) capabilities are essential for all network technologies when developing a carrier-class network. It is also particularly true when developing a Transport Network because a Transport Network is expected to support a wide variety of services in terms of reliability and performance including highly reliable and high quality services, which require effective network management. 
Under the responsibility of this Question, Recommendations will be developed to provide the specifications for OAM mechanisms and OAM interworking in Transport Networks. This activity will be conducted in close co-operation with related Study Groups, IETF, IEEE, Metro Ethernet Forum and other SDOs as necessary. 
A first set of Recommendations addressing Ethernet services and interfaces is developed.
Further study is required regarding Network Interface and interworking issues related to Packet over Transport. 
Existing Recommendations may need to be enhanced to take into account new Transport Network features of Automatically Switched Optical Network (ASON).
The area of responsibility under this Question includes the specification of:

-
Transport OAM structures and methods

-
Network Interface characteristics for the Transport Network

-
Packet data transport supervision

-
Ethernet services

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility: 
G.8011/Y.1307, G.8011.x/G.1307.x, G.8012/Y.1308, G.8112/Y.1371, I.610, Y.1710, Y.1711, Y.1712, Y.1713, Y.1714, and Y.1731
2
Question

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

•
Clarification of requirements and mechanisms of OAM for Transport Networks. This includes study on end-to-end OAM support for packet based ubiquitous networks. The OAM functions provide the capability for defect detection, defect localization, topology management and performance management.

•
Clarification of generic OAM principles for connection-oriented circuit-switched, connection-oriented packet-switched and connectionless packet switched networks.

•
OAM functions for packet based networks. This includes defect detection, defect localization and performance measurement functions. OAM functions should be able to be applied to both point-to-point and multipoint-to-multipoint networks.


•
Clarification of generic OAM principles under interworking of different network technologies. This includes network interworking and service interworking scenarios.

•
Continue work on the transport Ethernet OAM Recommendation Y.1731 in cooperation with IEEE

•
Continue work on the MPLS-TP OAM Recommendations in cooperation with IETF

•
Start work on OAM mechanisms for PBB-TE in cooperation with IEEE.


•
Continue work on the Ethernet services and Network Interfaces

3
Tasks

Tasks include, but are not limited to:


•
Maintain existing Recommendations on OAM mechanisms for Transport Networks.

•
Preparation of new Recommendations on OAM mechanisms including defect localization functions and performance measurement functions. 

•
Preparation of Recommendation on OAM functions that accommodate interworking of different network technologies.

•
Further development of Packet Transport Network service definitions

•
Further development of Packet Transport Network interface specifications

•
Develop a new Recommendation on Operation & maintenance mechanism for MPLS-TP layer networks to align with the MPLS-TP architecture and include the appropriate normative references to the MPLS-TP RFCs that are being developed to address the requirements of the transport network. 


NOTE: An up-to-date status of work under this Question is contained in the SG15 Work Programme at http://www.itu.int/ITU-T/workprog 

4
Relationships

Recommendations:

–
G.783, G.798, G.806, G.872, G.8001, G.8010, G.8021, G.8101, G.8110.1, G.8121.

Questions: 

–
Q3/15, Q9/15, Q11/15, Q12/15 and Q14/15.
Study Groups:


–
ITU-T SG2 on network maintenance 

–
ITU-T SG12 on network performance 

–
ITU-T SG13 on NGN interworking

Standardization bodies, forums and consortia: 
–
MEF on Ethernet services Issues

–
IEEE 802.1 on Ethernet bridges


–
IEEE 802.3 on Ethernet transport

–
IETF ccamp on MPLS extensions

–
IETF mpls on MPLS transport

–
IETF pwe3 on PW transport 

–
IP/MPLS forum
ANNEX 7
(to TSB Circular 47)
Question 11/15 - Signal structures, interfaces and interworking for transport networks
(Continuation of Part of Question 11/15)

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 focused on the best means of transporting packet technology based client signals in an OTN hierarchy. The work required close interaction with the IETF and the IEEE. Developing new high speed packet interfaces requires continuing work in this area. 

Specifications on new functionalities (LCAS, Virtual concatenation, GFP), that allow for an optimization of the transport of packet data (ATM, IP, Ethernet, T-MPLS) over constant bit-rate technologies (SDH, OTN), were enhanced and revised as implementations matured. Recommendations addressing packet based services and interfaces continued to be developed. Further work is expected on the transport of high speed Ethernet and Storage Area Networks (SAN), including Fibre Channel and Enterprise Systems CONnection (ESCON) flows.


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


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.7043/Y.1343, 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 

–
what enhancements should be made to the Optical Transport Network (OTN) hierarchy to accommodate higher speed Ethernet clients?

–
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? 

•
What should be specified for the definition of new transport networks (including NGN), while insuring transverse compatibility and interworking with previously specified technologies? 
•
What enhancements to existing Recommendations are required to provide energy savings directly or indirectly in Information and Communication Technologies (ICTs) or in other industries?  What enhancements to developing or new Recommendations are required to provide such energy savings?
3
Tasks

Tasks include, but are not limited to:

•
Maintenance of PDH, SDH, OTN and LAPS Recommendations

•
Evolution of GFP and LCAS related Recommendations

•
Further development of the OTN Interface Recommendation



NOTE: An up-to-date status of work under this Question is contained in the SG15 Work Programme at http://www.itu.int/ITU-T/workprog 

4
Relationships
Recommendations:
–
G.783, G.798, G.806, G.872, G.957, G.959.1, G.8010, G.8021, G.8110.1, G.8121.
Questions: 

–
Q3/15, Q6/15, Q9/15, Q10/15, Q12/15, Q13/15, Q14/15, and Q15/15.
Study Groups:
–
ITU-T SG2 on network maintenance 

–
ITU-T SG12 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 and high speed Ethernet

–
IEEE 802.17 on Resilient Packet Rings

–
ATIS OPTXS 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

ANNEX 8
(to TSB Circular 47)
Question 12/15 – Transport network architectures
(Continuation of Question 12/15)

1
Motivation

Transport network architecture Recommendations (G.800, 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, or enhancements to existing Recommendations need to be developed, in close cooperation with the standardization activities on transport network systems and equipment. The operational aspects of networks is becoming more important. Packet transport networks offer more degrees of freedom than circuit switched networks. Therefore the operational aspects of networks should be considered to ensure that they are addressed in a way that is architecturally sound and avoids unnecessary options. Moreover, requirements for new transport network interfaces need to be studied. 

The Requirements and Architecture of the Automatically Switched Optical Network (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.800, G.803, G.805, G.809, G.872, G.8010/Y.1306, G.8080/Y.1304, G.8110/Y.1370, G.8110.1/Y.1370.1, 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.800, G.803, G.805, G.809, G.872, G.8010, G.8110 and a revision of G.8110.1 to align with MPLS-TP, including operational aspects and all optical networks?

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

•
specify the support of packet client layers over a transport network including operational aspects?

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 that use a packet switched server layer network

•
Core/access convergence technologies

•
Support of point-to-multipoint and multipoint-to-multipoint transport services

•
The dynamic behaviour of resources in the network (e.g. link speed change as a result of the implementation of power saving)

•
Transport via satellite networks
•
All optical networks
3
Tasks 

Tasks include, but are not limited to: 

•
Maintenance of Recommendations I.326 and G.803

•
Refinement and enhancement of Recommendations G.800, G.805, G.809, G.8080, G.8010, G.8110 and G.872
•
Develop a revised version of Recommendation G.8110.1 to align with the MPLS-TP architecture and include the appropriate normative references to the MPLS-TP RFCs that are being developed to address the requirements of the transport network.  Update the title to replace T-MPLS with MPLS-TP to reflect the new contents.

NOTE: An up-to-date status of work under this Question is contained in the SG15 Work Programme at http://www.itu.int/ITU-T/workprog 

4
Relationships 

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

–
Q20/13, Q2/15, Q3/15, Q6/15, Q9/15, Q10/15, Q11/15, Q13/15 and Q14/15.

Study Groups: 

–
ITU-T SG2 on telecommunication management

–
ITU-T SG13 working on NGN

–
ITU-R Study Groups on broadcasting and mobile aspects

Standardization bodies, forums and consortia: 

–
IETF on Optical Control Plane Issues and MPLS-TP
–
IEEE 802 on Ethernet Issues

–
MEF on Ethernet Issues

–
OIF on Optical Control Plane Issues

–
TMForum on Management and Control Issues

ANNEX 9
(to TSB Circular 47)
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. This question has also started studying the network synchronization issues related to packet networks from 2004 until 2008.

Continuing effort needs to be put into the study of synchronization issues in packet based networks. 

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, G.8261, G.8262, G.8264.

2
Question
What are the requirements for jitter and wander for the future 100Gbit/s interface (HSSG related)?

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 or other techniques? 

What network synchronization characteristics, for both normal and degraded mode, should be recommended for services carried over packet networks? 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)? 

What jitter and wander requirements are needed for access networks (e.g. DSL, PON)?

What jitter and wander specification requirements are needed in the evolution of OTN?

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

•
Synchronization aspects (frequency, phase and time) of packet networks, e.g. Ethernet, MPLS, 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 packet networks and OTN areas. 

•
Revisions to Recommendation G.825 (for the new 100G rate).

•
Continue development of recommendations related to packet networks, G.8261, G.8262, G.8264, G.pactiming-bis (G.8266), G.paclock-bis (G.8263) and G.pacmod-bis (G.8265).

•
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.

4
Relationships

Recommendations:

–
Q551, G.781, G.783, G.798, Y.1731, Y.17tom

Questions:

–
Q2/15, Q3/15, Q4/15, Q6/15, Q9/15, Q11/15, and Q15/15

Study Groups:

–
ITU-T SG2 on telecommunication management

–
ITU-T SG13 on MPLS, NGN and OAM

–
ITU-T SG9

–
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 OPTXS SYNC on synchronization

–
IETF PWE3 on circuit over packet

–
IETF TICTOC 

–
IETF NTP

–
MEF on circuit emulation over Ethernet and measurement delay

–
MEF mobile backhaul

–
IP/MPLS forum

–
IEEE 1588 

–
IEEE 802.3

–
IEEE 802.1AS 

–
IEEE 802.16 (Wireless MAN)
–
3GPP

–
Broadband Forum

ANNEX 10
(to TSB Circular 47)
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.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.7716/Y.1707, G.7718/Y.1709-series, G.8051/Y.1345-series, G.8151/Y.1374-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? 

What management and control requirements and protocol solutions should be specified to enable efficient use of power energy of the equipment in the network without impacting the reliability and availability of the network?

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

•
ASON control architecture based protocol-neutral requirements and associated protocol solutions, including packet transport networks (e.g., Ethernet transport network and MPLS transport network) 

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


•
Management aspects of:

–
Ethernet transport network equipment

–
MPLS transport network equipment

–
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

–
Power management of the equipment

•
Common management service (Joint work item with Study Group 2).
3
Tasks

Tasks include, but are not limited to:

•
Revise Recommendations in the G.774 series 

•
Revise Recommendation G.784, including VCAT and LCAS functions. 

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

•
Revise Recommendations G.874 and G.874.1, including VCAT and LCAS functions.  

•
Revise Recommendation G.7710/Y.1701, Common Management Requirements, including requirements for power saving modes

•
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 
•
Complete new Recommendations for G.7714.2/Y.1705.2 (Transport capability exchange for automatic discovery)
•
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 architecture of control plane operations)   

•
Revise Recommendations G.7718/Y.1709 and G.7718.x/Y.1709.x series on Framework for ASON Management and information model

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

•
Revise Recommendation G.8051/Y.1345 “Management aspects of the Ethernet transport network element”

•
Draft new Recommendation G.8052/Y.1346 “Protocol-neutral management information model for the Ethernet transport network element”

•
Develop a revised version of Recommendation G.8151/Y.1374 “Management aspects of the MPLS-TP network element” to align with the MPLS-TP architecture and include the appropriate normative references to the MPLS-TP RFCs that are being developed to address the requirements of the transport network.  Update the title to replace T-MPLS with MPLS-TP to reflect the new contents.
•
Draft new Recommendation G.8152/Y.1375 “Protocol-neutral management information model for the MPLS-TP network element”

NOTE: An up-to-date status of work under this Question is contained in the SG15 Work Programme at http://www.itu.int/ITU-T/workprog 

4
Relationships

Recommendations:

–
M series (SG2), G.800, G.805, G.806, G.809, G.783, G.798, G.8010, G.8021, G.8110.1, G.8121, G.8080, Y.1563, Y.1731.

Questions:

–
Q2/15, Q4/15, Q9/15, Q10/15, Q11/15, Q12/15, Q13/15.

Study Groups:

–
ITU-T SG2 on telecommunication management

–
ITU-T SG13 on next generation network operation and maintenance 

–
ITU-T SG16 for the transport of Multimedia 

–
ITU-T SG17 on data networks 

–
ITU-R WP 9B for radio relay system

Standardisation bodies, forums and consortia:

–
OMG on CORBA technology

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

–
OIF (Signalling, Architecture, Carrier, and OAM&P WGs)

–
ATIS Committee OPTXS on transport management aspects

–
ATIS Committee TMOC on generic management aspects

–
TM Forum (MTNM and MTOSI aspects)

–
W3C on XML

–
IEEE 802 on Ethernet management

–
MEF on Ethernet management.

ANNEX 11
(to TSB Circular 47)
Question 15/15 - Test and measurement techniques and instrumentation
(Continuation of Question 4/4 and 5/4)
1
Motivation
New transmission technologies, services and facilities are regularly being introduced. Inter-operator links need to be efficiently installed, commissioned, brought into service and maintained. Test and measurement instrumentation is required for the installation, commissioning, bringing into service and maintenance of telecommunications equipment and networks. The measurement of the same parameter made with different measuring instruments should give reliable, repeatable and comparable results. This question needs continuous review to take account of technology changes and improvements of jitter and wander measurement.

The following major Recommendations, in force at the time of approval of this Question, fall under its responsibility:

O.172, O.173, O.182
2
Question

Study items to be considered include, but are not limited to:
What manual and automatic test and measurement instrumentation and techniques to assess transmission performance need to be specified by ITU-T, and what should be the specifications?

The following are examples of instrumentation and techniques which may be studied:
· measurement and evaluation of error performance parameters and objectives;

· test instrumentation and techniques associated with various technologies (e.g. SDH, ATM OTN and PNT);
· test instrumentation and techniques associated with the physical layer of optical fibre systems;

· jitter and wander test instrumentation and techniques associated with various technologies (e.g. SDH, ATM OTN and PNT);
· test instrumentation and techniques associated with Optical Phase modulations (ODB, DPSK, and DQPSK).
· keeping O-Series Recommendation up to date.
3
Tasks

Tasks include, but are not limited to:
· Revision of Recommendation O.182, OTN measurement equipment.
Completion date: 2009.
· Revision of Recommendation O.172, SDH jitters and wander measurement equipment.  Completion date: 2009.

· Revision of Recommendation O.173, OTN jitter measurement equipment. 
Completion date: 2009.
· Consider need for new Recommendation on jitter and wander instrumentation for packet-based networks.　
· Consider need for new Recommendation on physical layer test instrumentation associated with Optical Phase modulations (ODB, DPSK, and DQPSK).
4
Relationships

Recommendations:


G.81X series, G.825, G.783, G.8251, G.826X series, GR 253
Questions:


Q6/15, Q9/15, Q11/15 and Q13/15
Study Groups: 

ITU-T SG2 on network performance

ITU-T SG13 on IP and NGN requirements
Standardisation bodies:
IEC TC86, Optical Interworking Forum (OIF), Internet Engineering 





Task Force (IETF), IEEE
ANNEX 12

(to TSB Circular 47)
Question 16/15 - Optical physical infrastructure and cables
(Continuation of Question 2/6 and Question 7/6)

1
Motivation

It is a fact that increasing demand of higher capacity due to new products and services is requiring enhancements for the Access Network – basically, approaching optical fibre to the final customer. As result of this, new passive elements and techniques for outside plant operation including maintenance will be required.

In this context, the spread of optical fibre cables into the premises areas will be a key issue; when new infrastructures are needed because of the lack of available ducts, to make physical connections and to install new optical fibre cables in urban areas, where traffic and interaction with end customers in general, will be a challenge. And also cable installation in existing buildings without specific infrastructure being available for these new elements. Possible solutions include installation of cables into existing facilities for other utilities (e.g., gas pipes, water conduits and sewers) or innovative techniques like microtrenching.   Furthermore, new cable constructions which are suitable to those kinds of applications may also be required.
Solutions related to wired installations at customer premises shall be analysed, in order to obtain the maximum performance when distributing high bandwidth services, with the minimum disturbance for the customer.

Finally, activities on installation of marinized terrestrial cables (MTC), as part of the terrestrial short and long distance network also need to be considered. Their natural life has been notably increased in the last ten to fifteen years thanks to improvements in the materials used and in the manufacturing processes. So, to safeguard such benefits, and to make use of all potential life of the cables, it is fundamental to carry out some periodic underwater inspections and maintenance programs and/or cable repairs in case of failure. Moreover, possible solutions have to take into consideration the current available underwater technologies and modern execution methodologies from the underwater offshore sector.

2
Question

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

· What is the best method to install optical fibre cables and other network elements in buildings? 

· How do telecommunication cables enter the user premises? 
· What are the desirable optical fibre cable construction types for a drop cable application?
Note: Drop cables are used for the last hundreds of metres connection between an access network and customers.

· What is the possible evolution of installation techniques also using facilities for other utilities (such as water-pipes, gas-duct and etc.)? 
· What are the desirable optical fibre cable construction types for existing infrastructure not intended for telecommunication (for example water-pipe, gas-duct and in-building applications)?
· What is the best strategy when constructing new infrastructure, taking into account integrity of installation, maintenance and growth issues?
· What are the state of the art and future technologies for optical fibre cables?
· What kinds of problems occur on optical fibre cables which are installed in the field?

· Which trench dimension can reduce impact of the work site for the community?

· When considering micro/mini-trenching, which cooperation between different machines in the work site can accelerate infrastructure construction?, Which filling materials can ensure leaving the working site in a short time?, Which instruments can reduce effort for mini-trenching technologies deployment in urban areas?
· Which new solutions for mapping the underground networks can improve the construction and maintenance operations?
· Which are the MTC plants for which periodic inspection is recommended? (which are the recommended periodicity and possible techniques and equipment required for inspection?)
· Which are the techniques of intervention for the maintenance of MTC cables? And the applicable techniques for the localization of cable faults?  

· Which are the principal techniques of intervention for MTC cable repair, including principal resources for interventions?

· Do existing ITU-T Recommendations and /or handbooks provide a suitable description of the construction and protection of MTCs?
3
Tasks

Tasks include, but are not limited to, 
Developing Recommendations on:

· Installation of cables and infrastructure inside gas ducts (2010)

· Solutions for installation of ducts and cables in an occupied infrastructure (2010)

· An optical fibre cable constructions for a new application (such as water-pipe and gas-duct applications), if required. (2010)
· Installation of cables and other infrastructure for distribution of broadband services to and in customer premises (2010)

· Constructions of optical fibre cables for drop application.(2010)
· Installation of optical fibre cable by replacing of existing copper cables (2009)

· Innovative and fast solution for low impact mini-trench installation technique (2010)
· Innovative and fast solution for mapping underground networks (2010)
· Inspection activities on underwater cables, such as MTCs,  with reference to:

· shallow water and medium/deep water methodologies.

· cables buried/protected and cable un-protected on seabed.

· Modern facilities and instruments to be utilised for underwater cables detection and inspection (2010)
· Underwater cables fault localization and principal methodologies to be adopted for cable repairing interventions (2011)
Revising Recommendations on :
· Existing recommendations on optical fibre cables. (2012)
· Existing recommendations on installation methods. (2012)
Take as reference the Table in Annex 1.

NOTE: An up-to-date status of work under this Question is contained in the SG15 Work Programme at http://www.itu.int/ITU-T/workprog
4
Relationships 

Recommendations:

–
ITU-T L-series and G.65x series
Questions:

–
Q5/15, Q17/15, Q18/15, Q19/15

Standardisation bodies, forums and consortia: 

–
IEC SC86A
ANNEX 13

(to TSB Circular 47)
Question 17/15 – Maintenance and operation of optical fibre cable networks
(Continuation of Question 4/6 and 6/6)
1
Motivation

The demand for broadband access services has increased throughout the world in recent years. Fibre-to-the-home (FTTH) services constitute the most promising approach to providing these services because of their large transmission capacity and cost-effectiveness. The number of FTTH subscribers is increasing rapidly, and a large number of optical fibre cables are being installed daily to meet demand. Therefore, the smooth construction, operation, and cost effective technologies for the maintenance of this network plant has increased considerably in importance. 
During the installation and maintenance of optical fibre communication networks, field engineers must first correctly identify a specific fibre from a bundle of fibres to avoid the incorrect cutting and/or connection of an optical fibre at a worksite. Therefore, it is important to investigate functional requirements for optical fibre identification, identification procedures and methods that can be employed without any deterioration in optical communication signals in access networks.
Trunk line communication traffic is also increasing rapidly owing to the increase in FTTH services. An optical fibre line testing system is essential for reducing maintenance costs and improving service reliability in optical fibre networks. Some technologies that are used in trunk lines (e.g. WDM system and EDAF) require additional functions and procedures for optical fibre line testing systems. This Question will study the system requirements that will allow us to achieve the reliable maintenance of the optical cables for trunk lines.
In addition, new telecommunication infrastructure will be deployed using a lot of optical fibres, cables, enclosures, cabinets and passive optical components. Concrete solutions for planning, collecting and managing these items are becoming essential from the point of view of the optical facility operations. It is also important to protect them from disasters in order to provide sustainable telecommunication services.
2
Question

Questions to be considered in the study include, but are not limited to:

•
What are functional requirements for optical fibre identification without any deterioration in optical communication signals in access networks? 

•
What procedures and methods can be employed for optical fibre identification without interrupting optical services during maintenance work on optical access networks? 

•
What are functional requirements for an optical fibre line testing system for optical trunk lines?

•
What kinds of reliable technologies can apply to preserve and protect outside plant facilities?
•
Study new solutions for GPS (Global Positioning System) referenced network maps.

•
Study new solutions to monitor critical network elements by means of sensor networks.

•
Do the existing ITU-T Recommendations and handbooks provide an up-to-date coverage of the techniques required to maintain an optical fibre cable infrastructure?
3
Tasks 

Tasks include but are not limited to:

•
Optical fibre identification for the maintenance of optical access networks (2010)
•
Solutions to monitor critical network elements by means of sensor networks (2011).
•
Use of GPS (Global Positioning System) to create referenced network maps (2011)

•
An optical fibre cable maintenance support, monitoring and testing system for optical fibre cables networks for trunk (2012)
•
To create the state of the art technologies using optical fibre cables and/or ubiquitous sensor networks (USN) for outside plant facility health monitoring (2012)
•
Revision to existing Recommendations, if necessary.
4
Relationships 

Recommendations:

· L.25, L.40, L.41, L.53, L.64, L.66, L.68, L.69 and L.80

Questions:

· 2/15, 7/15, 8/15, 16/15, 18/15 and 19/15

Study Groups: 

–
ITU-T SG5 and JCA-IdM
Standardization bodies, forum and consortia: 

–
IEC TC86

_________________
Place des Nations

Telephone 
+41 22 730 51 11
Telex 421 000 uit ch
E-mail:
itumail@itu.int

CH-1211 Geneva 20
Telefax
Gr3:
+41 22 733 72 56
Telegram ITU GENEVE
www.itu.int

Switzerland
Gr4:
+41 22 730 65 00

ITU-T\BUREAU\CIRC\000\047E.DOC


