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	Subject:

	Approval of revised Questions 2, 15, 16 and 19/15


Dear Sir/Madam,

1.  At the request of the Chairman of Study Group  15, Optical and Other Transport Networks, I have the honour to inform you that, in accordance with the procedure described in Resolution 1, Section 7, § 7.3.2, of WTSA (Montreal, 2000), Member States and Sector Members present at the last meeting of this Study Group which was held in Geneva from 15 to 26 October 2001, agreed by reaching consensus to approve the following revised Questions:

Question 2/15

Optical systems for access networks 

Question 15/15
Characteristics and test methods of optical fibres and cables 

Question 16/15
Characteristics of optical systems for terrestrial transport networks

Question 19/15
General characteristics of optical transport networks 

Questions 2, 15, 16 and 19/15 are therefore approved. The relevant text is reproduced in the Annex.
2.  The resulting Recommendations are assumed to fall under the Alternative approval process (AAP).
Yours faithfully,

H. Zhao
Director of the Telecommunication
Standardization Bureau

Annex: 1.

ANNEX
(to TSB Circular 76)

QUESTION 2/15

Optical systems for access networks

(continuation of Question 2/15)

Background and justification

Recommendations G.983.1 and G.983.2, which were completed in the 1997‑2000 study period have allowed telecommunications manufacturers to develop B-PON based, inter-operable access equipment. Practical experience with the design and network deployment of B-PON equipment will necessitate revision of these Recommendations. In particular, there is a need to enhance these Recommendations in order to accommodate a variety of services and Internet Protocol (IP) traffic in an efficient manner. This could include increases in capacity to extend into the Gigabit/s range.

The use of new technologies such as wavelength division multiplexers, arrayed wave-guide filters, optical amplifiers, or new system approaches such as hybrid fibre-radio (HFR) systems in the access network, will necessitate the development of new Recommendations in these areas.

Demand for fibre access will be driven by factors such as: the ability to carry interactive and broadcast services (residential video, HDTV), managed bandwidth to multiple ISPs, longer reach, higher quality of service. 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 rehabilitation.

Solutions should be related in a timely way to service requirements.

Question

· What enhancements to existing Recommendations are needed to enable legacy or other services on a B-PON access network; e.g. residential video or telephony?

· What modifications to existing or new Recommendations need to be developed to allow higher levels of service capability; e.g. DWDM?

· What new Recommendations need to be developed to allow systems to evolve to much higher split ratios physically and logically?

· What enhancements or new Recommendations need to be developed to meet new capacity/bandwidth allocation requirements?

· What enhancements or new Recommendations need to be developed to enable resilience requirements to be achieved in the fibre access network; e.g. dual cards, VP protection, switchover procedures, alternative paths or drop transmission media?

· What enhancements to existing Recommendations need to be defined to improve interoperability?

· What new Recommendations need to be developed to meet new fibre access or fibre-hybrid system requirements?

· What new Recommendations are needed to meet new requirements for greater distances in the access network?

Study items

Study items to be considered include:

· How to improve Recommendations to enable new vendor or operator specific requirements to be added; e.g. management systems support of Ethernet, IP, new alarms or additional attributes to existing managed entities

· How to meet future requirements for capacity in optical access systems e.g. Gigabit/s capacity systems

· Impact of new component technology on optical access networks

· Increasing service capability

· Improving protocol efficiency

· Improved survivability

Specific tasks

· Maintenance and enhancements of Recommendations in the G.983 series with regard to capacity, interoperability, new MAC/TC layers, management and control interfaces, survivability, spectral management, split ratios or other requirements (2002)

Relationships

· Other relevant Questions of SG 15 on optical systems and transmission equipment management

· ITU-T SG 4 on management aspects

· ITU-T SG 6 on hybrid fibre/copper networks

· ITU-T SG 9 on television and sound transmission

· ITU-T SG 13 on access network architecture and ATM layer characteristics

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

· IEC TC86 and its sub-committees on system test methods

· ATM Forum

· IETF

· IEEE 802.3

QUESTION 15/15

Characteristics and test methods of optical fibres and cables

(continuation of Question 15/15)

Background and justification

Optical fibre cables are being deployed at accelerated rates in telecommunication networks worldwide. These fibres find wide application in local access networks, interoffice and long distance networks, and in submarine networks.

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, and mechanical reliability characteristics

The responsibility under this Question includes the following Recommendations:

G.650: 
Definition and test methods for the relevant parameters of single-mode fibres

G.651: 
Characteristics of a 50/125 um multimode graded-index optical fibre cable 

G.652: 
Characteristics of a single-mode optical fibre cable

G.653: 
Characteristics of a dispersion-shifted single-mode optical fibre cable

G.654: 
Characteristics of a cut-off shifted single-mode optical fibre cable

G.655: 
Characteristics of a non-zero dispersion-shifted single-mode optical fibre cable

Question

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

· What fiber characteristics are needed to support systems that mix both analogue and digital modulation formats?

· What fibre characteristics are needed to open new spectral transmission regions as the passband of optical amplifiers increases and as the number of wavelength-division multiplexed channels increases?

· What specific fibre characteristics are needed to support systems in the metropolitan networks?

· What specific fibre characteristics are needed to support CWDM applications?

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

Study items

· Geometrical, mechanical, and optical properties of the glass and coating, for single-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 SBS, 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

Specific tasks and deadlines

· Modify parameters in G.651, G.652, G.653, G.654, and G.655; (within 2002)

· Develop new Recommendations or parameter tables within existing Recommendations for possible additional fibre types; (within 2002)

· Develop definitions of new parameters, and corresponding factory and field test methods, RTMs and ATMs, for G.650: (within 2002)

Relationships

· Other relevant Questions of SG 15 on optical systems

· ITU-T SG 6 on cable issues and monitoring the integrity of installations

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

QUESTION 16/15

Characteristics of optical systems for terrestrial transport networks

(continuation of Questions 16 and 19/15)

Background and justification

Fibre optic networks are being deployed at accelerated rates in telecommunication systems worldwide. Structural reforms leading to increased privatization 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 supporting integrated, multi-service networks in both metropolitan and backbone environments. These developments are being fuelled by customer demand for ever higher bit rates 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.

Along with the continuation of the plesiochronous digital hierarchy (PDH) in some networks and 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 utilizes the technologies of time-division multiplexing (TDM) and wavelength-division multiplexing (WDM) or optical frequency multiplexing (OFM); new technologies such as optical time division multiplexing (OTDM) and other techniques toward an "all optical" networking capability 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 responsibility under this Question includes the following draft or published Recommendations:

G.664: 
Optical safety procedures and requirements for optical transport systems
G.955: 
Digital line systems based on the 1544 kbit/s and the 2048 kbit/s hierarchy on optical fibre cables 

G.957:
Optical interfaces for equipment and systems relating to the synchronous digital hierarchy 

G.691: 
Optical interfaces for single-channel STM-64, STM-256 and other SDH systems with optical amplifiers

G.692: 
Optical interfaces for multichannel systems with optical amplifiers 

G.959.1: 
Optical transport network physical layer interfaces

Question

· What system aspects and physical layer characteristics are necessary and sufficient 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 describe TDM transport systems having bit rates up to or above 40 Gbit/s, as well as their upgrade by WDM techniques?

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

· What systems and physical layer characteristics are necessary for optical transport systems optimized for metropolitan networks?

· What modifications are required for existing optical interface specifications to enable them to be compatible with applications beyond those specified in ITU-T, e.g. Ethernet?

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

Study items 

Study items to be considered include: 

· General considerations for optical systems based on the PDH, SDH, and OTN using several types of single-mode fibre 

· Elementary statistical and semi-statistical power budget approaches

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

· Optical frequency plan, including opt. supervisory channel wavelength range, 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, mainly passive 

- Polarization mode dispersion system penalty 

· Optical systems optimized for metropolitan networks

· Modifications to existing optical interface specifications to enable them to be compatible with applications beyond those specified in ITU-T, e.g. Ethernet

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

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

· Descriptive methodology for classifying application code structures of optical interfaces to be standardized (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

· Short-distance systems to bring high-speed services closer to the local access (with Q.2/15), while interfacing with the longer-distance OTN systems

· Utilization of optical add-drop multiplexers (OADMs) and optical cross-connects (OXCs)

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

· Optical systems utilizing alternative line codes, including soliton-type techniques (e.g. dispersion-supported RZ or solitons)

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

· Additional passive and active dispersion accommodation techniques 

· Enhanced statistical design approaches

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

· Revisions to Recommendations G.664, G.955, G.957, and G.692 (2003)

· Develop draft new Recommendation G.dsn on optical system design and engineering considerations for single channel and multichannel terrestrial applications (2003)

· Enhance Recommendations G.959.1 and G.691 (2003)

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

Relationships 

· Other relevant Questions and Recommendations of SG 15 

· ITU-T SG 13 on SDH, OTN, and data-centric architectures and network performance objectives (e.g., G.8070, draft G.optperf) 

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

· IEEE on optical Ethernet technology

· IETF (e.g. for WG "IP over Optical" activities)

· OIF – PLL (e.g. on intra-office interfaces and on CWDM)

· Other national, regional, and multinational fora and standards bodies, as appropriate 

QUESTION 19/15

General characteristics of optical transport networks

(continuation of Question 20/15)

Background and justification

In response to the tremendous increase in demand for telecommunication networks capacity, due to the widespread introduction of high-bit rate and Internet 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.

SG 15 is continuing studies in the various Study Questions on the following aspects of optical transport networks, leading to a 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 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.  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. In particular with regards to the introduction of optical transport of Internet packets (“IP over Optical”), coordination with IP related groups (e.g. SG 13-IP Experts, IETF) 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 and ASON, such as general terminology or reliability/availability, need to be captured.

Responsibility under this Question includes the following Recommendations:

G. 871: 
Framework of Optical Transport Network Recommendations

G.911:
Parameters and calculation methodologies for reliability and availability of fibre optic systems

Question

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

· What aspects of optical transport networks, related to optical transport of IP-type traffic (“IP over Optical”), 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?

Study items

Study items to be considered include the coordination in the following areas:

· Automatically Switched Transport Network requirements aspects [SG 13]

· Optical access networks [Q.2/15]

· OTN & ASON functional characteristics [Q.9/15]

· OTN & ASON structures and mapping [Q.11/15]

· OTN & ASON architectural aspects [Q.12/15]

· OTN synchronization characteristics [Q.13/15]

· OTN & ASON management aspects [Q.14/15; SG4]

· OTN physical layer characteristics [Q.15, 16, & 17/15]

Specific tasks

· 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
· Revise Recommendation G.871; as appropriate
· Prepare possible new Recommendation(s) to address the above two tasks, and other items that may be identified (e.g. a vocabulary Recommendation), as required
· Facilitate the update of Recommendation G.911 in the most appropriate technical Question as necessary
Relationships

· Other relevant Questions of SG 15

· ITU-T SG13 Questions on IP and optical network requirements

· ITU-T SG 4 Question on management and testing aspecting

· IETF IP related networks and protocols
· OIF related to optical networking
_____________

� 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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