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1. Decision or Action Requested

None.  This report summarizes the current activities of Committee T1’s Technical Subcommittee T1E1 on Digital Subscriber Line (DSL) and highlights work on VDSL, SHDSL, ADSL, spectrum management, filters and splitters and a new project on multi-rate multi-pair DSL (M2DSL).

2. References

Recently Published Standards:

T1.424-TrialUse  Interface Between Networks and Customer Installations - Very-high Speed Digital Subscriber Lines (VDSL) Metallic Interface (Trial-Use Standard) 

T1.418-2002  High bit rate Digital Subscriber Line - 2nd Generation (HDSL2/HDSL4) Issue 2 (Revision of T1.418-2000) 
3. Issues for Discussion

Committee T1’s Technical Subcommittee T1E1 (Interfaces, Power, and Protection of the Network) has, as one of its mandates, the development of Digital Subscriber Line (DSL) standards as well as the development of standards enabling the application of DSL technology in the marketplace.  In this latter category are efforts to specify guidelines to facilitate a spectral environment in metallic loop cables such that DSL technologies can be deployed without impaired operation due to crosstalk with existing carrier technologies and to develop DSL filter and splitter specifications facilitating the deployment of DSL systems.  Work this past year continued on a number of fronts, several variants of xDSL, enhancement to spectrum management, dynamic spectrum management, network-end line sharing splitters, in-line filters, and a new project on multi-rate multi-pair DSL.

VDSL:

Since the last GSC meeting, the American National Standard for Trail Use for VDSL, T1.424, achieved final approval and was published.  Recall that there are three parts to the document.  Part 1, Functional Requirements and Common Specification, contains requirements and specifications common to both line code modulation technologies, Single-Carrier Modulation (SCM) and Multi-Carrier Modulation (MCM).  Parts 2 and 3 describe the respective SCM and MCM specifications.  Note that as a Trial Use standard T1.424 expires two years from its publication in March 2002.

Over the past year, T1E1 has been exchanging liaisons with IEEE 802.3ah, the Ethernet in the First Mile (EFM) group, in a cooperative effort to identify an appropriate solution for the metallic, copper-based Physical Layer part of the work in which IEEE is are engaged.  From the T1E1 point of view, we agreed to offer a selection of one line code from the two, SCM and MCM, described in the VDSL Trial Use standard.  This year has seen broad, comprehensive and energetic discussions surrounding the criteria to be used for that decision.  On a voluntary basis, interested vendors will be offering VDSL transceiver systems for a test lab evaluation, the results of which are to be reported back to T1E1.  After much intense discussion, progress was made in the definition of bit-rate reach tests, power spectrum density (PSD) tests, and upstream power back-off tests.  Further work is needed in the definition of impulse noise, latency, and possibly stability testing.  Results are planned to be presented at the May 2003 meeting of T1E1.

M2DSL (Multi-rate Multi-pair Digital Subscriber Line):

A new project, M2DSL (formerly known as 10MDSL), is striving to develop a standard for a broadband DSL that will support bit rates up to at least 10 Mb/s symmetric on short loops decreasing to lower rates on longer loops.  The scope includes use of bonding techniques, i.e., the use of multiple pairs of wires to achieve higher aggregate bit-rates, enabling multi-megabit rates to all customers on non-loaded loops using multiple pairs of wires to meet a range of rate-reach objectives.  This project will address symmetric bit-rate transmission first, but may also address asymmetric bit-rate operation.  Operation with and without underlying baseband analog voice transmission will be considered.  The project shall consider advanced techniques for optimizing the performance of multi-pair transmission – techniques such as multi-pair vectoring and advanced coding techniques.  T1E1 expects to continue its traditional cooperation with ITU-T SG 15 and their instantiation of this effort known as G.bond.

One overarching issue in the DSL development work concerns the applicability of the technology and whether the application necessitates symmetric or asymmetric bit rates upstream and downstream; the resulting decision point evolves with the marketplace.  M2DSL is in the project balloting stage.

SHDSL:

Initial direction of the group focuses on bonding approaches to increase bit rates for symmetric services.  Work has focused on rates higher than the 733.3 kBaud and with larger constellations (16 and 32 point) than defined in G.shdsl.  The group has discussed spectral compatibility of PSDs operating with ADSL and VDSL, resulting in systems potentially operating in the multiple Mbit/s bit rate range for two pair and giving as high as 10 Mbit/s for three pairs for 16- and 32-point TCPAM technologies respectively.  Called eSHDSL for enhanced SHDSL, this technology is still in its early discussion stages.

ADSL:

T1E1 had discussions this past year on extending the bit rate of ADSL for those looking for higher bit rate asymmetric service.  Sometimes known as ADSL2+ or ADSLplus, issues centered on spectral compatibility and included discussions on spectral compatibility of 256 kHz upstream channel relative to G.992.5.  Work continues on this issue as one avenue of extending reach at high bit rates.

Spectrum Mgmt Issue 2:

Effort on this past year has focused on the enhancement of Spectrum Management for Loop Transmission Systems, T1.417-2001.  Spectrum management, Issue 2, addresses spectral compatibility of repeaters and intermediate transceiver units and has guidelines for deployment of remote terminals and managing spectral compatibility with systems deployed from the CO  (per NRIC-V directive).  

Spectrum management is the administration of the loop plant in a way that provides spectral compatibility for services and technologies that use pairs in the same cable.  In order to achieve spectral compatibility, the ingress energy that transfers into a loop pair, from services and transmission system technologies on other pairs in the same cable, must not cause an unacceptable degradation of performance.  In addition, the egress energy from a particular loop pair must not transfer into other pairs in a manner that causes an unacceptable degradation in the performance of services and technologies on those pairs. 

This standard includes the following types of requirements and recommendations for defined digital subscriber line spectrum management classes and specified loop technologies; power spectral density (PSD), total average power, transverse balance, longitudinal output voltage, and deployment guidelines.  VDSL and HDSL are now included in the listing of basis loop systems.

This standard was also developed to assist carriers, manufacturers, and users of products connected to local loops, to understand the characteristics of twisted-pair loop cables.  In addition, this standard can be used to determine if new services and loop transmission system technologies are spectrally compatible with the basis systems that are defined in this standard.  This standard is intended to be consistent with technical criteria adopted by the Administrative Council for Terminal Attachments to protect the network from harm caused by customer installation terminal equipment.  Spectrum Management, Issue 2, is in the ballot process.

Dynamic Spectrum Management (DSM):

The goal of Dynamic Spectrum Management (DSM) is to enhance spectrum-management value by improving reliability and increasing data rates through measurement and/or dynamic management of DSL spectral compatibility.  Dynamic management incorporates parameters of the loop plant environment and loop transmission systems that are time or situation dependent, which are not incorporated in the current issue of T1.417 Spectrum Management for Loop Transmission Systems.  Using physical-layer performance information provided to the service provider’s maintenance entity, the service provider may use this information to improve service provisioning, reliability, and/or data rates.  DSM defines methods and/or tests that determine the spectral compliance of dynamic-spectra DSL systems with themselves and with the static DSL systems of T1.417.  Specifications may thus allow situation-dependent (i.e., adaptive or dynamic) assignment of lines, signals, spectra, and operation of DSL modems that are found spectrally compliant.  Possible directions include flexible or programmable PSDs and multi-channel crosstalk modeling to achieve spectrum optimization.  This work is under discussion.

Network End Line Sharing Splitter:

This standard describes the electrical characteristics of four network equipment facility line sharing splitters that may be used to facilitate the deployment of various DSL technologies over metallic lines that are also being used to provide voice band service.  Test methodologies to ascertain compliance are also included in this standard.  

Protection is provided for DSL signals from the high frequency transients and impedance effects that occur during PSTN operation, namely ringing transients, ring tip transients, off-hook transients.  The voice-band service is protected from the non-linear effects he data service may produce.  The Type A splitter is based on T1.413, Annex E.  Type B adds consideration of envelope delay and DSL band attenuation.  The Type C filter intends to accommodate VDSL and covers the entire 998 spectrum plan.  Type D addresses ISDN BRI service.  This work is in its final balloting stage.

In-Line Filter:

This standard is for an in-line filter intended for use in the telephone industry for protection of typical POTS devices when high speed digital services (ADSL, G.lite, In-premises Phoneline networks) are deployed on the same copper pair.

Various digital data over voice systems require the signal isolation of the voice grade premises equipment from the telephone inside wiring in the premises.  Standardization of an in-line filter benefits the users and providers of data services and voice services by aiding the interoperation and performance of these services.  

This standard presents the electrical and physical characteristics of an in-line filter (sometime known as a micro-filter) used to protect voice-band premises equipment from the high frequencies of digital data over voice services in the 25 kHz to 12 MHz range.  It is also used to protect data over voice services from impedance changes and other detrimental impairments caused by voice-band equipment.  Some applications such as alarm systems and series stacking are beyond the scope of this standard.

Issue 2 adds transverse balance and transverse balance testing, inter-modulation distortion, and more comprehensive testing.

Administrative Council for Terminal Attachments (ACTA):

With the privatization of Part 68 of the Code of Federal Regulations in the United States and the creation of (ACTA) to assume those responsibilities, TIA TR-41 and T1E1 began an effort to advise ACTA on issues within our respective expertise.  The effort is to be a joint effort with joint ballot resolution, each body taking the lead in the areas it has particular knowledge.  In particular, T1E1 will be leading the effort on protection from harms to the network caused by any attachment of DSL.

Liaisons:

T1E1’s traditional of international cooperation is exemplified by the list of liaison partners from this past year:  ITU-T SG15, FS-VDSL, DSL Forum, Metro Ethernet Forum, 

IEEE 802.3, ETSI TM6.  T1E1 also forwarded 52 contributions intended for the ITU-T on DSL related matters.
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