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INTRODUCTION

On December 18, 2001, the Co-location Group (CLG) issued a draft Consensus document, entitled ‘Remote Access- Direct Interconnect Arrangement “Sub-Loop Extension” to solicit comments and feedback from the Business Process, Network Operations and Network Sub-Committees of CISC on the possible “show-stoppers” to Sub-Loop Extension.

This contribution focuses on some of the technical and deployment issues that may hinder the access of sub-loops at remotes.  It also presents some of the possible solutions.

NTWG Activities on Access to Sub-loops at Remotes
In response to the CLG’s request to review and identify the technical and implementation issues that may perceived as “show stoppers” to the implementation of Sub-loop Extension, the NTWG introduce this subject for discussion at the January 22, 2002 meeting. 

The subject of access to sub-loops at remotes was further discussed at subsequent NTWG meetings and the participants agreed to provide a response to the CLG by the end of March.

Overview of the Access Network
To understand the possible implications of access to sub-loops at remotes, it is beneficial to understand the access network architecture.  The design of the North American access network is based on the Serving Area Hierarchy or commonly known as Serving Area Concept (SAC) and the Multiple Plant/Dedicated Plant Concept.  In a SAC design, the boundary of the Central Office is geographically divided up into two areas/zones, namely the Feeder Serving Area and the Distribution Serving Area.

For the SAC design, the feeder cable leaving the Central Office is usually finer (as compared to coarse) in wire gauge and larger in copper pair counts. The length of feeder cable is generally less then 5.5 Km. The feeder cable pairs are than cross-connected to the distribution cable pairs at the JWI/OPI (Jumper Wire Interface/Outside Plant Interface) cabinet before reaching the subscriber premises equipment.

For both the Multiple Plant and Dedicated Plant designs, there is usually only the feeder cable and no distribution cable.  If the feeder cable appears in more than one location (bridge taps), it is called a Multiple Plant and if the feeder cable appears in a single customer location, it is called Dedicated Plant.

Due to population growth and new subdivision development, there is occasional shortage of feeder cable pairs to serve the new customers in the newly developed areas.  In such cases, it is often, more economical to put in pair gain systems such as Analog or Digital Loop Carriers (DLC), as well as fiber optic cable and the associated electronics to serve the new customers.  Also, DLCs are often used to serve customers beyond the SAC areas to solve the long loop length problems.  This new access network design method is called Carrier Serving Area (CSA).  In the above arrangement, there is no metallic continuity between the CO access points (MDF) and the distribution copper pairs.
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Current Situation

The access network was originally developed to use copper cable pairs to transport voice signals in the frequency range of 0.4 kHz to 3.4kHz.  The Internet, Home Office/Remote Office and LAN extension creates tremendous demands for access bandwidth and fast data transfer rates.  DSL products have been and are continually being developed to address such needs.

Because Outside Plant cables were designed for voice traffic, low frequency voice signals can co-exist in the same binder group without interfering with each other.  However, different DSL technologies use different frequency spectrums and different modulation schemes to transport the data.  These different signals are not always spectrally compatible in term of crosstalk interference, when they are placed in the same binder group.

The effects of spectral interference on CO based xDSL implementation have been studied and discussed by a number of international standards organizations.  As the result of the work done in the various forums, a set of rules and guidelines are now available to the xDSL service providers to implement as a mean to minimize the impact of spectral interference.  A particularly document issued by the T1E1 sub committee of the ANSI Organization, entitled “Spectrum Management for Loop Transmission Systems“, provided a set of guidelines for the xDSL service providers to follow to minimize spectral interference for xDSL services.

The Canadian equivalent guidelines are contained in the draft version of the TAPAC CS-03 Part VIII document for Canadian Carriers and xDSL service providers.  The final version will be released shortly.

Concerns and Impacts of Access to Sub-loops at Remotes

TELUS recognizes that xDSL service requires metallic connectivity and that this requirement becomes a challenge in CSAs.  An economical way around this challenge is to have access to the loops in a place outside of the Central Office.  However, there is a major technical concern related to access to sub-loops at remotes; namely, spectral interference such as NEXT (Near End Crosstalk) and FEXT (Far End Cross Talk).

If DSL service is provided via a remote within a CSA only, access to sub-loops at a remote with DSL services will have the same technical issues and remedies as the CO based DSL implementation.  However, within the same CSA, if the DSL service is provided by both the CO based and remote based DSL equipment and that they are in the same binder group, then there is a concern that the CO based DSL service will suffer crosstalk interference caused by the remote based DSL equipment.

The impact of having both CO based and remote based DSLs serving in the same binder group is currently being studied and discussed at various forums.  Of particular interest to the NTWG is the result from the T1E1 committee.

Potential Solutions 

This issue has the potential to produce significant degradation for all DSL service providers in the affected area.  This is most significant for ADSL service.  For this reason, a major effort must be put in to ensure that ADSL service is not jeopardized.  The following identifies several possible remedies as a starting point for NTWG discussions.  

1.  One Source Feed Concept

One of the possible solutions already mentioned in the NTWG forum is the “One Source Feed Concept”. The premise of One Source Feed is that for a given Serving Area, xDSL service must either be provided from a CO or from one or more remotes that are located within a predefined distance from each other and cross connected to the distribution cable pairs at the same JWI/OPI.  The objective is to have all DSL signals at a JWI/OPI the same strength, making DSL circuits unlikely to interfere with each other.

In additional to the Guidelines set out in CS-03 Part VIII, for a given CSA, the following guideline is applied for access to the sub-loop at remotes:

· All xDSL remotes must be located within a predefined distance from one another and cross connected to the distribution cable pairs at the same JWI/OPI.

· None of the DSL port should be connected to the feeder cable to prevent reverse fed or interferes with DSL service in other serving areas.

· All DSL equipment must meet the CS-03 Part VIII requirements for deployment.

2.  ADSL Power Step Down

A second possible solution is to use the power step down feature that is incorporated into the newer ADSL equipment.  Most, if not all, vendors of ADSL equipment have now incorporated a user option to preset the output power of the ADSL ports on the DSLAM.  With this available option, one can set the power level for the remote based ADSL equipment to match the power level of the CO based ADSL equipment at the cross-connect point to mitigate the possibility of spectral interference.

3.  ILEC Wholesales ADSL

A third possible solution is for the ILEC to provide wholesale ADSL to other ADSL service providers.

Advantages/Disadvantages 

Each of the possible remedies listed above have advantages and disadvantages.  The following is an attempt to itemize these to facilitate NTWG discussion.

1.  One Source Feed Concept

Advantages

· Technically feasible and simple to implement if ADSL service is not yet offered within CSA.

· It is a necessary solution if the serving area is beyond the distance which can be covered by CO based ADSL equipment.

Disadvantages

· Expensive to implement if ADSL service is currently provided by CO based equipment.  Action must be taken to remove ADSL lines in the CO and cut the copper pairs over to the ADSL equipment located at the remote. 

· Physical space at remote location is not always available for one or more remotes.

2.  ADSL Power Step Down

Advantages

· AdvantagesIt is simple to implement

· It is relatively inexpensive to implement

Disadvantages

· The distance of ADSL coverage is reduced

· Power Step Back Option may not be available for some ADSL equipment

3.  ILEC Wholesales ADSL

Advantages

· Simple to implement.

· Simple to administer

Disadvatages

· Not under the control of the CLEC requiring service for cost control

· ILEC may not service areas the CLEC requires

Conclusion
As the last few NTWG meeting indicate plus the work going on for ANSI T1.417 and CS-03 Part VIII, there  is a concern in the telecommunications industry that spectral interference may occur when various DSL technologies are placed in the same binder group.  

Even with this concern there is a general feeling that the current issues identified can be addressed and thorough diligence the industry can overcome these issues and successfully proceed with the roll out of DSL services.  

TELUS has presented 3 different alternatives for minimizing the interference when loops are accessed at the remote for examination of the NTWG.  By no means is this list exhaustive.  We encourage all participates to identify additional alternatives and present them at the NTWG.  TELUS also encourages additional discussion as to the relative benefits and disadvantages of the three possible remedies proposed above.
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