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1.0 Introduction

In December of 2001, the Co-location Group (CLG) forwarded a draft consensus report (CLRE023B) titled Remote Access – Direct Interconnect Arrangement “Sub-Loop Extension”, to a number of other CISC working groups with a request for feedback with respect to any issues that could be considered as “show-stoppers”.

The purpose of this report is to fulfill the CLG’s request by identifying some the technical and deployment issues identified to-date, as well as to provide potential solutions and/or other pertinent comments.
Due to concerns raised within the NTWG regarding the definition of sub-loop extension and the potential for misunderstanding, the NTWG agreed to adopt the phrase “access to sub-loops at remotes”. 
2.0 NTWG Activities To-date

The NTWG participants agreed to provide a response to the CLG's request by end of March to address their immediate concerns, if any, regarding potential show-stoppers.

The subject of access to sub-loop at remotes was first introduced and discussed at the Network Working Group (NTWG) at the January 22 meeting. The NTWG further discussed this matter at 3 subsequent meetings.  During these meetings, lab test results and U.S. activities were presented; and potential impacts of spectral interference were discussed. 

The NTWG will continue to discuss and address any technical and deployment issues on an on-going basis.

3.0 Constraints

There is no technical impediment if the sub-loops are used solely for voice grade services.  However, there are general concerns within the North American industry that spectral interference may occur for xDSL services within the same binder group as a result of wide bandwidth of the xDSL signals and the potential for cross-talk between cable pairs within the same binder group.  For Central Office based DSL services, the impacts of spectral interference and the associated remedies were discussed in detail at various NTWG meetings.  A set of spectrum management regulations, based on the T1E1 T1.417 Spectrum Management Standard will be published by TAPAC shortly under CS-03 Part 8 regulations.

While CO based DSL services introduce the risk of spectral interference and hence the requirement for associated remedies, access to sub-loops at remotes pose additional challenges.  In addition to all the issues associated with CO based services, it is generally agreed that CO served and remote-served DSL circuits are not compatible, if they are included in the same binder group.  This is due to the fact that when the signal sources are placed at different physical locations  (i.e. CO versus remote location), they enter the final common distribution binder group at significantly different levels. The far-end cross-talk from the higher level signal causes significant interference with the lower level signal.

In lab tests conducted by Bell Canada on ADSL (with remote-served and CO-served ADSL loops in the same binder group with varying distances between CO and remote equipment), significant interference was observed.  The severity of the interference depends on the distance between the CO based and the remote based equipment as well as the number of “disturbers” (i.e. ADSL loops from remotes) within the binder group.  That is, the greater the distance between them and the greater the number of disturbers, the more severe the interference.  In some cases, the interference is so severe that it renders the CO based service inoperative.

While there is no test data available related to other technologies, similar behavior is expected for technologies using asymmetric spectrum masks (e.g. HDSL2, HDSL4 etc.).  DSL systems using identical transmit spectra for both directions of transmission     ( e.g.  HDSL, 2B1Q SDSL, G.shdsl)  will not be impacted as much. The performance of these systems is limited by near-end cross-talk. 

In essence, deployment plans associated with access to sub-loops at remotes must take the following into consideration: 

· Distance between CO and Remotes

· Distance between the various Remotes in relation to one another

· The number of disturbers

· The types of DSL technology used

4.0 Potential Solutions

The NTWG is investigating potential means to mitigate the potential of spectral interference.  All participants agreed that, at a minimum, all service providers, for a given serving area, must co-ordinate their deployment activities to ensure DSL service integrity amongst them.

Further, from the service deployment perspective, the “One Source Feed” concept was proposed.  Essentially, the One Source Feed requires that there is only one xDSL serving source for all loops in a given service area.  That is, for a given serving area, xDSL services, provided by various service providers, must be served either from the CO or from remotes that are located “close” to each other.  At this time, the maximum allowable distance between the CO and remote equipment or between remotes is  yet to be defined.

For the remote One Source Feed option, the following deployment rules would have to be followed:

· All remotes, belonging to various service providers, serving a given distribution area (CSA) must be connected to loops at the same cross connect (i.e. one source);

· All remotes from various service providers should be at similar distance from the cross connect;

· Remotes should be connected to the cross-connect via dedicated cables to avoid reverse feeds;

· All DSL equipment attached to sub-loops must be certified to meet the technical requirements defined in CS-03 Part 8;
· Deployment rules for CO based xDSL would need to be incorporated into CS-03 Part 8; and  
· Deployment rules incorporated in CS-03 for CO based xDSL should also be applied to circuits deployed from remotes.
· Corporative metallic loop testing between the service providers must be  performed to assure xDSL service operability.
In addition to the above deployment options to resolve spectral interference, a wholesale option by ILECs was also proposed.  However, this option could have other business implications, which are beyond the scope of NTWG.

5.0
U.S. Activities

This section documents some of the discussions that have taken place in the U.S. industry for the purpose of providing additional information as well as to provide a frame of reference for the Canadian discussion.

The issue of spectral compatibility has been discussed at the ANSI T1E1 since 1997.  As a result, a set of spectrum management standards (T1.417) was developed and approved in early 2000.  However, T1.417 issue 1 only addresses CO based circuit, remote based circuits are still being addressed and will be included in issue 2.

The NRIC-V FG3 (Network Reliability and Interoperability Council, Focus Group 3), indicated, in its December 14, 2001 report, that “Within NRIC-V FG3 there was unanimous agreement that where spectral compatibility problems occur due to the presence of remotely deployed DSL transceivers, a resolution to the problem needs to be available”.  However, there is no consensus on the reactive solutions (action taken after problems are reported) versus proactive solutions (preventive measure to minimize the occurrence of interference), as well as the method used in each of the above categories of solution.  As a result, no “one size fits all" solution has emerged.

Some of the potential solutions (which are not accommodated by existing DSL equipment) that were discussed by NRIC are:

· Adjusting power output of the DSL transmit equipment; and

· Use of alternate DSL technology which is less sensitive to interference

6.0 
Summary

This document outlines the technical issues and the potential solution in mitigating the spectral interference.  It also provides a general overview of the standards activities in the North American industry.

There are industry concerns that spectral interference may occur for xDSL services within the same binder group as a result of wide bandwidth of the DSL signals and the cross talk between cable pairs.  Recent updates to CS-03 Part 8 (to be published soon) provide technical equipment requirements and circuit deployment rules to mitigate this interference. 

Access to sub-loops at remotes poses additional challenges over and above CO served xDSL service due to signal power differences along the cable pairs.  In addition to meeting the CS-03 standards, an industry process and framework for deployment of xDSL remotes, must be established to maintain spectral integrity.  

7.0
Conclusion

NTWG participants are in agreement that there are potential spectral interference issues that need to be addressed by the industry and various CISC working groups.  

The NTWG will continue to work on technical and deployment related issues.  Other CISC working groups will eventually have to address the required industry process and framework to ensure spectral integrity.  This may include exchange of planning and deployment information, co-ordination of the placement of remotes and establishment of an arbitration process for conflict resolution. 

While at the present time, NTWG does not believe that there are any “show-stoppers” for access to sub-loops at remotes from a technical perspective, there are still outstanding technical issues yet to be addressed (e.g. distances between remotes).  Further, as discussed above, there are substantial constraints associated with xDSL service deployment.  Until such time that these deployment issues are understood and resolved, CISC working groups should refrain from establishing any final industry processes and guidelines which may adversely impact service providers and end users. 
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