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1. Introduction

American National Standard, Spectrum Management for Loop Transmission Systems, T1.417, provides spectrum management requirements and recommendations for the administration of services and technologies operating on insulated solid copper conductor twisted-pair cables used in the North American subscriber loop environment.

The standard is intended for use by carriers to manage the loop plant, and by manufacturers in the design of loop transmission systems. It can be used to determine if new services and loop transmission system technologies are spectrally compatible with the basis systems that are defined in the standard. 

In order to assure spectral compatibility with the anticipated mix of current and future technologies on loop binder groups, the standard has defined a set of loop transmission "basis systems" to which spectral compatibility shall be demonstrated. Crosstalk noise is controlled through the use of signal power limits, transverse balance requirements and deployment guidelines.  Deployment guidelines limit the distance that a system can operate so that crosstalk from that system will not impair the basis systems.

A system that fits in a spectrum management class is assumed to be spectrally compatible in the same binder group with all of the basis systems defined in the standard. Compliance with a spectrum management class provides knowledge of the characteristics of the loop system to aid deployment practices that reduce the adverse impact to basis systems. 

T1.417 Annex A provides a generic analytical method to determine spectral compatibility of loop technologies that do not qualify for one of the spectrum management classes defined in the standard.  A system that complies with Annex A complies with the Spectrum Compatibility requirements.

2. T1.417 Issue 2
T1.417 was first issued in 2001. As a result of ongoing studies in T1E1 and other committees, refinements have been made to the requirements and analytical methods specified in the standard. The draft Issue 2 was balloted in LB 1103, Draft proposed Revision of T1.417-2001 -Spectrum Management for Loop Transmission Systems Issue 2 which closed on 25 October 2002. 23 organisations approved and 2 disapproved of the draft. The process of resolving "No" votes and comments was started at the November meeting of T1E1 and is expected to be completed at the February 2003 meeting.

Issue 2 includes a new list of "basis systems" i.e. loop transmission systems with which the DSL spectrum management classes defined in the standard and other new loop transmission systems, are required to demonstrate spectral compatibility.  The basis systems listed below are systems that are currently widely deployed, with a stable widely-accepted, preferably standardised, specification :

· Voicegrade services.

· Enhanced Business Services (P-Phone) based on NIS S102-2.

· Digital Data Service (DDS) based on T1.410.

· Basic Rate ISDN based on T1.601 (including 2-channel digital systems (UDC-2) based on BRI technology).

· High-Bit-Rate Digital Subscriber Line (HDSL) based on G.991.1, Annex A.

· Asymmetrical Digital Subscriber Line (ADSL) based on T1.413-1998 with non-overlapped upstream/downstream mode  (G.992.1, Annex A).

· RADSL based on Committee T1 Technical Report No. 59.

· Splitterless ADSL based on T1.419-2000.

· HDSL2 (DS1 payload on single pair) based on T1.418-2000. 

· VDSL based on T1.424/Trial-Use.

-
Single-pair high-speed digital subscriber line (SHDSL) based on ITU Recommendation G.991.2.

The list of basis systems is a living list; new systems may be added to the list, and eventually systems may be retired from the list when the need for that system has passed its usefulness. Spectral compatibility with the basis systems listed above shall be demonstrated by meeting all of the signal power limitations and other criteria for one of the DSL spectrum management classes defined in clause 5  of T1.417 or by meeting the criteria defined in Annex A.
3. Spectral Compatibility of Remote Deployments
Section 5 of the Draft Issue 2 now contains text on Remote Deployments. The requirements in Clause 5.2.1 are for applications where DSL Systems to a CI are deployed from both a CO and an RT site (i.e. for applications where DSL systems deployed from both a CO and an RT are operating in a common distribution cable). It is recognized that systems deployed from Remotes  between the CO and CI can increase the likelihood of crosstalk interference to the basis systems,  but Annex M contains models that may be used to estimate the levels of interference.

A Remote-based system shall meet the PSD and total average power limitations, transverse balance requirements, and longitudinal output voltage limits of the spectrum management class (or technology specific guideline)  that the system conforms to. However, the deployment guidelines of a Remote-based system may be different from that of a CO-based system.
Clause 5.2.1.1 gives the following guidance :

Remote terminal deployments that meet all of the requirements included in Clause 5.2 as well as the deployment guidelines in Clause 5.2 for repeatered technologies, Clause 5.3 for spectrum management classes and Clause 5.4 for specific technologies are spectrally compatible when any of the following conditions are met.

· The distribution cable served by the remote terminal is not also served by metallic feeder cable from the CO, or other RT based DSL systems.

· The distribution cable served by the remote terminal is also served by metallic feeder cable from the CO, and all of the feeder pairs are loaded.

· The remote terminal is not placed more than 500 feet in front of CO based systems or other RT based systems.

· The remote terminal is placed beyond CO based systems spectral compatibility requirements or beyond other RT based systems spectral compatibility requirements. 

While there is no industry consensus as to an analytical method to determine compatibility of other remote terminal deployments,
 evidence suggests that there is a very low probability of RT-based deployments adversely affecting the performance of CO-based systems.

4. Discussion
The purpose of T1.417 is to facilitate a reasonable spectral environment for the co-existence of multiple technologies in the loop plant with an acceptable level of crosstalk between them. The standard assumes that multiple carriers share loop cables and that all carriers share the responsibility for spectral compatibility. T1.417 can be used to determine if new services and loop transmission system technologies are spectrally compatible with the basis systems that are defined in the standard

After considerable study involving simulations and field experience Issue 2 of T1.417 provides deployment guidlines to mitigate interference between Remote-based DSL and CO-based systems. These industry concensus guidelines could form the basis of the NWG report to the Co-location WG access to remotes study.

Other deployment techniques have also been used successfully by carriers without significantly degrading the performance of other services, such as ensuring that CO-based and Remote-based systems do not transmit on the same binder group or distribution cable. Also, far better service can be provided to customers by migrating CO-based systems to Remotes, which results in a marked increase in data rates and service reliability. Moreover, it has been determined that ADSL, for example, deployed from an RT site causes CO-based ADSL  to have bit rates below the service target with very low probability, in the range 0.5% to 4%. Given the low probability of encountering a problem,  additional guidelines to those provided in T1.417 Issue 2 are frequently uneccessary.





















































































� It is recognized that, in many cases, the distribution cables served by remote deployments are short.  In such cases, efforts should be made to reduce excessive power output from the TU-C, so as to minimize crosstalk into other systems.
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