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Notice:
This contribution has been prepared by Clearnet Communications Inc. (Clearnet) to assist the Network Working Group as basis for discussion. This should not be construed as a binding proposal on Clearnet. Specifically, Clearnet reserves the right to provide amendments, modifications or to withdraw of this contribution at any time. 

Introduction

This paper will propose resolutions to the noted ‘roaming’ issues as presently tracked in the associated TIF.  In addition, this contribution illustrates how roaming issues are manifested by Cordless Technologies.  In particular, it will be demonstrated that issues which purportedly are uniquely associated with ‘wireless’ and ‘IP’ technologies may readily be extended to all known circuit switching technologies.   
Terminology

The following provides revised definitional items with respect to terms which were proposed in earlier contributions by other parties.  In particular, modifications have been proposed which corrects several factually inaccurate statements which were provided in earlier contributions.

Service Address:
The address of record associated with a particular Network Access Service (NAS) for the purpose of routing and rating.  With the advent of Local Number Portability, the Service Address Location may potentially be located within any point within a tariffed ILEC exchange.

Billing Address:
The address of record associated with a particular NAS for the purpose of the provision of billing information and other subscriber information to a given subscriber.

Home Exchange:
The tariffed exchange associated with a particular NAS.  The telephone number associated with a customer’s NAS is tied to a single exchange (‘the Home Exchange’) by virtue of the One NXX per exchange rule prescribed in Decision 97-8 and reaffirmed in Order 97-1952.

Subscriber Location: 
The location (exchange) where the subscriber originates or terminates a call using a compatible handset/terminal.

The following terms proposed in earlier contributions are unnecessary in that they provide no value have therefore been removed from consideration.  Specifically, the following terms (i) describe scenarios which are pervasive among all known LEC technologies; (ii) are inherently misleading:  Fixed Location Call, Alternate Location Call, Stationary Call, Non-Stationary Call.  In particular, the advent of AIN/IN technologies effectively renders the concept of a ‘stationary/fixed location’ as a notional term which has no practical use in the discussion of any call flow scenario using any known LEC technology platform.

Analysis

This paper will comply with the agreement reached that calls destined to a roaming subscriber will be exchanged between carriers in the 'Home Exchange' in manner which is appropriate with the NAS associated with the subscriber.  The home exchange may derived by the Central Office code of the subscriber’s telephone number consistent with the one NPA-NXX per exchange rule prescribed in Decision 97-8 and reaffirmed in Telecom Order 97-1572.   

Clearnet notes that this agreement necessarily requires traffic to be routed via the appropriate interconnection facility based on the functionality provided relative from the Point of Interconnection as well as the NAS associated with the subscriber.
If this postulation is not upheld, then there are several issues pertaining to the use of Cordless Technologies.  Appendix A provides a non-exhaustive list of scenarios which illustrate the potential issues in the event that the noted postulation is not upheld.
For the purpose of this paper, it will be assumed that the roaming subscriber will not physically relocate for the duration of the call.  That is, the subscriber will remain in the same exchange for the duration of the call.  Hover a proposed resolution is provided in the event that the Subscriber is ‘mobile’ for the duration of the call.

Diagram 1 – Base Line Scenario
Cordless Subscriber A1 is located in Exchange A which has a reciprocal Local Calling arrangement with Exchange B.  However, Exchange C is long distance relative to both Exchange A and Exchange B.  The telephone associated with Cordless Subscriber 1A of AAA-111-1111 has been selected for illustrative purposes.


 Diagram 2 - The Cordless Subscriber is in Exchange B


Diagram 3 - The Cordless Subscriber is in Exchange C

1.  
911 Address Validity

Restatement of Issue:   
Whether scenarios exist where a roaming customer would place a 9-1-1 call and his/her home address would be displayed at the receiving PSAP, and if so, how to deal with these scenarios.
Proposed Resolution:  
Modify the terminal-network interface and any applicable inter-network interface as required to relay the location of the caller or the serving base-station to the appropriate PSAP.  Refer the issue to the 9-1-1 CISC subworking group.  Refer the terminal-network issues to TAPAC as required.
Discussion:   
It is Clearnet’s understanding that work with respect the delivery of ANI/ALI information for wireless carriers is underway as evidenced by the recent technical trials within the operating regions of TELUS and MT&T – as well as the development of the applicable wireless internetworking standards as defined by Interim Standard J-STD-034 (Wireless Enhanced Emergency Services).


However, it appears that there may be a residual issue with respect to the use of Cordless Technologies.

Scenario 1.1 – 
9-1-1 ANI and ALI data for Cordless Subscriber in Exchange A (reference:  Diagram 1)

ANI (Automatic Number Identification) and ALI (Automatic Location Identification) data associated with Cordless Subscriber A1 will provide the static ANI and ALI associated with Cordless Subscriber’s A1 Service Address.

To the extent that Cordless Subscriber A1 has roamed away from the base station, there is a potential issue as the applicable ERAs (Emergency Response Agencies) will send the requisite aid to the location associated with the base-station as opposed to the location of Cordless Subscriber A1.

Scenario 1.2 – 
9-1-1 ANI and ALI data for Cordless Subscriber in Exchange B (reference:  Diagram 2)

ANI and ALI data associated with Cordless Subscriber A1 will provide the static ANI and ALI associated with Cordless Subscriber’s A1 Service Address.

To the extent that Cordless Subscriber A1 has roamed away from the base station, there is a potential issue as the applicable ERAs will send the requisite aid to the location associated with the base-station as opposed to the location of Cordless Subscriber A1 in Exchange B.  

There is also a possibility that the call will be routed to the incorrect PSAP (Public Safety Answering Point) in that the PSAP serving Exchange A would be distinct from the PSAP serving Exchange B.

Scenario 1.3 – 
9-1-1 ANI and ALI data for Cordless Subscriber in Exchange C (reference:  Diagram 3)

ANI and ALI data associated with Cordless Subscriber A1 will provide the static ANI and ALI associated with Cordless Subscriber’s A1 Service Address.

To the extent that Cordless Subscriber A1 has roamed away from the base station, there is a potential issue as the applicable ERAs will send the requisite aid to the location associated with the base-station as opposed to the location of Cordless Subscriber A1 in Exchange C.  

There is also a possibility that the call will be routed to the incorrect PSAP in that the PSAP serving Exchange A would be distinct from the PSAP serving Exchange C.

2.  
Originating IX Call Routing and Trunk Forecasting

Restatement of Issue:   
How originating IX calls (other than 8XX) should be routed from a roaming-capable CLEC to an IXC, and how the required trunk groups can be reliably forecasted.

Proposed Resolution:  
Per Decision 92-12 and Decision 97-8 - as amended by Order 98-1, Equal Access is to be provided within the Home Exchange by the subscriber’s serving LEC.  However, the LEC may extend the provision of Equal Access beyond the boundaries of the Home Exchange on an optional basis (e.g. for competitive purposes).


To the extent that Equal Access is invoked for a particular call, the call will be interexchanged with the IXC via  a ‘Direct Connection’ or ‘Access Tandem’ interconnection arrangement as prescribed by Decision 92-12, Decision 97-8, and Order 99-1127 and pursuant to the existing technical specifications and agreements as proposed by the CISC and approved by the CRTC.


Subscriber counts will be provided to the IXC per the processes established by the CISC Business Processes subworking group and CISC Network Planning subworking group (and their predecessors).  To the extent that the LEC has information which indicates that roaming would result in a material and relative imbalance in subscriber counts between geographic regions (relative to the case that the subscribers are assumed to be fixed) – this information will be provided to the IXC.

The dialing plan should be administered by the LEC as a subscriber information issue.
Discussion:   
The proposed resolution resolves the noted issue pertaining to roaming.  If the above resolution is not accepted, then there are several issues pertaining to the use of Cordless Technologies.  The following provides a non-exhaustive list of scenarios which illustrate the potential issues associated with Cordless Technologies.

Scenario 2.1  – 
Equal Access (Originating Traffic from Cordless Subscriber A1 located in Exchange C and terminating to a NAS associated with Exchange A or B) (reference:  Diagram 3)

LEC 1 will nominally route traffic originated from Cordless Subscriber A1 located in Exchange C and destined to Exchange A (or B) to LEC 2 via the Bill and Keep (or EAS Termination) interconnection arrangement between POI 1A and POI 2A.

Should the traffic originated from Exchange C and destined to Exchange A (or B) be subject to Equal Access?  That is, should the call be redirected to the IXC which would terminate the call to a suitable POI in Exchange A (or B)? 

Should the traffic from Exchange C to Exchange A be subject to Switching and Aggregation fees pursuant to LEC 2’s approved inter-carrier tariffs?

Scenario 2.2 – Dialing Plan 

What is the appropriate dial plan for traffic originated by Cordless Subscriber A1 within Exchange C?   Should the dialing-plan associated with Cordless Subscriber A1 be dynamically adjusted to be consistent with the Local Calling Area associated with Exchange C?

The originating Cordless Subscriber and the terminating party are potentially confused as to what constitutes a local vs. toll call and what rate should be applied for the call.  

3.  
Terminating IX Call Routing

Restatement of Issue:   
How terminating IX calls should be routed when a subscriber is roaming away from his/her home location.

Proposed Resolution:  
Terminating toll IX calls should be routed to the appropriate LEC based on the Telephone Number (LRN in a LNP environment) associated with the NAS.  This will typically involve a ‘Direct Connection’ or ‘Access Tandem’ interconnection arrangement – but may also involve a ‘Bill and Keep’ interconnection arrangement as tariffed by certain LECs. 

Pursuant to the resolution associated with issue 2, the LEC may extend the provision of Equal Access to a subscriber which is located beyond the boundaries of the Home Exchange on an optional basis (e.g. for competitive purposes).  

Discussion:   
The proposed resolution resolves the noted issue pertaining to roaming.  If the above resolution is not accepted, then there are several issues pertaining to the use of Cordless Technologies.  The following provides a non-exhaustive list of scenarios which illustrate the potential issues associated with Cordless Technologies.

Scenario 3.1  – 
Terminating Local Traffic (Terminating traffic originated by subscribers served by LEC 2 in Exchange A and B to Cordless Subscriber A1 located in Exchange C)   (reference:  Diagram 3)

LEC 2 will route traffic originated from Exchange A or Exchange B and destined to Cordless Subscriber A1 via the Bill and Keep or EAS Termination interconnection arrangement between POI 1A and POI 2A.

Should the traffic originated from Exchange A or Exchange B and destined to subscriber located in Exchange C be subject to Equal Access?  That is, should the call should be routed to Cordless Subscriber’s A1 presubscribed IXC which would terminate the call to a suitable POI in Exchange C?

Scenario 3.2  – 
Terminating Toll Traffic (Terminating IXC traffic to Cordless Subscriber A1 located in Exchange C)   (reference:  Diagram 3)

An IXC will route terminating toll traffic to LEC 1 via a ‘Direct Connection’ or ‘Access Tandem’ interconnection arrangement (transiting arrangements involving ‘Bill & Keep’ interconnection arrangements are also possible).

Should the traffic destined to Cordless Subscriber A1 located in Exchange C be subject to Equal Access?  That is, should the call should be routed to the IXC which would terminate the call to a suitable POI in Exchange C?

Scenario 3.3  – 
Toll Contribution (Terminating Traffic to Cordless Subscriber A1 located in Exchange C)   (reference:  Diagram 3)

For all calls terminated to Cordless Subscriber A1 located in Exchange C, the calls will nominally be routed to the LEC 1 end office which serves the telephone number associated with Cordless Subscriber A1.  For calls originated in Exchange A and B, these calls will nominally be inter-exchanged between LEC 1 and LEC 2 via the Bill & Keep or EAS termination arrangement between POI A1 and POI A2 in Exchange A.

There is a potential issue as to whether the Toll leg from Exchange A to Exchange C should be subject to the existing per-minute contribution rate as prescribed by LEC tariffs.  That is, irrespective of the actual routing of the call and the invocation of Equal Access, there is a potential issue as to whether LEC 1 should collect the applicable originating and terminating per-minute contribution component to the CFA (Central Fund Administrator).

4.  
IX Call Blocking

Restatement of Issue:   
How to ensure that valid IX calls are not blocked in a roaming equal access environment.

Proposed Resolution:  
Pursuant to the resolution associated with issue 2, the LEC may extend the provision of Equal Access to a subscriber which is located beyond the boundaries of the Home Exchange on an optional basis (e.g. for competitive purposes).  


The above resolution will generally preclude a scenario whereby an IXSP will obtain an Equal Access call with billing information which is not associated with the subscriber’s physical location (exchange).  


If a LEC elects to extend the provision of Equal Access beyond the boundaries of the subscriber’s Home Exchange, then the IXSP will have the option of accepting or denying these calls pursuant to the IXSP’s business plan.


If an IXSP does not elect to accept the noted traffic, a subscriber will always have the option of accessing the IXSP via an over-dial (Feature Group A) arrangement – consistent with the practices presently employed in the existing land-line environment.

Discussion:   
The proposed resolution resolves the noted issue pertaining to roaming.  Clearnet notes that there is no apparent operational or technical hurdle in implementing this resolution by virtue of the fact that circuit switched vendors, including Nortel and Lucent, may accommodate ANI information from roaming subscribers for the purpose of performing authorization on a real-time basis.

5.  
IX Call Billing

Restatement of Issue:   
How to facilitate accurate billing of IX calls (other than 8XX) in a roaming equal access environment.

Proposed Resolution:  
Pursuant to the resolution associated with issue 2, the LEC may extend the provision of Equal Access to a subscriber which is located beyond the boundaries of the Home Exchange on an optional basis (e.g. for competitive purposes).  


The above resolution will generally preclude a scenario whereby an IXSP will obtain an Equal Access call with billing information which is not associated with the subscriber’s physical location (exchange).  


If a LEC elects to extend the provision of Equal Access beyond the boundaries of the subscriber’s Home Exchange, then the IXSP will have the option of accepting or denying these calls pursuant to the IXSP’s business plan.


In the event that the IXSP elects to accept the toll traffic per the previous scenario, there are several potential options for the IXSP including:

(i) The generation of specific IXSP rate plans in order to accommodate for any ambiguity in the location of the subscriber (e.g. a flat-rate plan).

(ii) Provision of Call Detail Records (CDRs) from the LEC to facilitate the IXSP’s downstream billing process.  

(iii) (Long Term) Modification of FG-D/TR-394 protocol to provide incremental location information to the IXC.  Note that existing standards and specifications provide for the identification of the originating end-office via the Jurisdiction Information Parameter (JIP).

Discussion:   
The proposed resolution resolves the noted issue pertaining to roaming.  If the above resolution is not accepted, then there are several issues pertaining to the use of Cordless Technologies.  The following provides a non-exhaustive list of scenarios which illustrate the potential issues associated with Cordless Technologies.

Scenario 5.1 – 
Toll Billing (Traffic Originating from Cordless Subscriber A1 located in Exchange B)    (reference:  Diagram 2)

For all toll calls originated by Cordless Subscriber A1 located in Exchange B, the IXC will obtain the ANI and CLID (calling line ID) information associated with Subscriber’s A1 telephone number (AAA-1111-1111).  

There is a potential issue of the IXC obtaining information which would result in the Toll call be rated relative from Exchange B as opposed to Exchange A.

Scenario 5.2 –  
Toll Billing (Traffic Originating from Cordless Subscriber A1 located in Exchange C)   (reference:  Diagram 3)

For all toll calls originated by Cordless Subscriber A1 located in Exchange C, the IXC will obtain the ANI and CLID (calling line ID) information associated with Subscriber’s A1 telephone number (AAA-111-1111).  

There is a potential issue of the IXC obtaining information which would result in the Toll call be rated relative from Exchange C as opposed to Exchange A.

6.  
Terminating IX Call Routing

Restatement of Issue:   
How 8XX calls should be routed from a roaming-capable CLEC to an ILEC, and how the required trunk groups can be reliably forecasted.

Proposed Resolution:  
To the extent that an 8XX call is originated by a LEC subscriber, these calls could be routed via Bill & Keep interconnection arrangements pursuant to existing LEC tariffs.  In this case, this may require the generation of incremental 8XX rate plans in order to accommodate for any ambiguity in the location of the subscriber.


If further resolution of the location of a given 8XX call is requested by the IXSP/8XX service provider, line-side interconnection arrangements (or equivalent arrangements) could be utilized to re-originate the 8XX call for the purpose of providing location information to the IXSP/8XX service provider.


Subscriber counts will be provided to the IXSP/8XX service provider per the processes established by the CISC Business Processes subworking group and CISC Network Planning subworking group (and their predecessors).  To the extent that the LEC has information which indicates that roaming would result in a material and relative imbalance in subscriber counts between geographic regions (relative to the case that the subscribers are assumed to be fixed) – this information will be provided to the IXSP/8XX service provider.

Discussion:   
The proposed resolution resolves the noted issue pertaining to roaming.  In particular, Clearnet notes that the line-side solution has been utilized by wireless carriers for routing 8XX calls to the PSTN over a decade with no apparent technical or operational issue.

7.  
8XX Call Billing and Service Availability

Statement of Issue:   
How to facilitate accurate billing and service availability for 8XX calls.

Proposed Resolution:  
See the resolution statement associated with item # 6.

Discussion:   
See the discussion associated with item # 6.

8.  
Mobility

Statement of Issue:   
Routing/rating of traffic given that the subscriber may be mobile for the duration of the call.

Proposed Resolution:  
Applicable routing and rating schemes are to be based on the location of the subscriber (or the serving base station) at the initiation of the call (for both originating and terminating scenarios).

Discussion:   
The noted resolution statement address the incremental issue of mobility.

Conclusion
The proposed resolution statements should be adopted as the baseline text as the consensus resolution statements for the noted issues listed in the TIF.

Attachment A

This section provides a non-exhaustive list of scenarios which illustrate the potential issues associated with Cordless Technologies in the event that the postulation noted in the analysis section is not upheld.

Scenario A.1  – 
Local Routing (Originating Traffic from Cordless Subscriber A1 Located in Exchange B and terminating the call to Exchange A)   (reference:  Diagram 2)

Local calls are originated by Cordless Subscriber A1 in Exchange B which are destined to Exchange A.  LEC 1 will nominally route this traffic to LEC 2 via the Bill & Keep interconnection arrangement between POI 1A and POI 2A.

There is a potential issue as to whether these calls should be directed to the EAS Termination interconnection arrangement between POI 1A and POI 2A.

Scenario A.2  – 
Local Routing (Terminating Traffic to Cordless Subscriber A1 located in Exchange B for calls originated in Exchange A)  (reference:  Diagram 2)

Local calls are originated by Subscriber A2 in Exchange A which are destined to Cordless Subscriber A1 located in Exchange B.  LEC 2 will nominally route this traffic to LEC 1 via the Bill & Keep interconnection arrangement between POI 1A and POI 2A.

There is a potential issue as to whether these calls should be directed to the EAS Termination interconnection arrangement between POI 1A and POI 2A.

Scenario A.3  - 
Local Routing (Originating Traffic from Cordless Subscriber A1 Located in Exchange C and terminating the call to Exchange A)  (reference:  Diagram 3)

Local calls are originated by Cordless Subscriber A1 in Exchange C which are destined to Exchange A.  LEC 1 will nominally route this traffic to LEC 2 via the Bill & Keep interconnection arrangement between POI 1A and POI 2A.

There is a potential issue as to whether these calls should be directed to the EAS Termination interconnection arrangement between POI 1A and POI 2A or a Direct Connection (Toll Termination) interconnection arrangement.

Scenario A.4  – 
Local Routing (Terminating Traffic to Cordless Subscriber A1 located in Exchange C for calls originated in Exchange A)  (reference:  Diagram 3)

Local calls are originated by Subscriber A2 in Exchange A which are destined to Cordless Subscriber A1 located in Exchange C.  LEC 2 will nominally route this traffic to LEC 1 via the Bill & Keep interconnection arrangement between POI 1A and POI 2A.

There is a potential issue as to whether it would be appropriate to route these calls via a Bill & Keep interconnection arrangement as opposed to an EAS Termination interconnection arrangement or a Direct Connection (Toll Termination) interconnection arrangement.
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