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Introduction

At the last NT WG meeting Telus submitted contribution NTCO072 - Roaming issues introduced with the advent of nontraditional lec technologies – wireless and ip.  It was meant to introduce the issue of roaming to the NT WG and to stimulate discussion.  From the discussion at the February 8, 2000 meeting it is apparent that the consequences of exchanging these types of calls is little understood.  In fact some parties suggested that this issue has nothing to do with interconnections and should not even be discussed in an industry forum.  This contribution answers the characterization and definition of roaming plus offers analyses of several call scenarios alluded to in NTCO072.

Background

As stated in NTCO072 IP and mobile wireless networks capable of providing roaming services are preparing to interconnect as CLECs to the existing circuit switched networks of  LECs and IXCs.  The capabilities of these two technologies have the potential to pose unique situations that have not been explored in the NP SWG, TI SWG and NT WG so far.  Perhaps the biggest concern to the carriers connecting to these roaming capable networks is the architecture required to exchange calls, what information will be received in the TR317/TR317+/TR394 IAM messages, plus the ANI information for operator and 911 calls, that will enable the proper routing, rating and billing of calls.  There are also numerous contribution and subsidy related issues that surface as well.

ISSUES IDENTIFIED

In NTCO072 the following questions were tabled:

· What makes a roaming customer different?

· What is the effect on the handling of a call when a CLEC customer roams from:

· Their normal service address?

· Their normal ILEC exchange?

· Their normal ILEC free calling area?

This contribution attempts to clarify the terminology associated with a customer who is moveable (up to now the term roaming was used), to understand what is meant to make/receive calls away from a normal service address and the implications of doing this.  This contribution provides an analysis of making/receiving call away from the normal service address location within the home ILEC exchange for DDD toll, Operator assisted toll, Toll Free calls, LEC to LEC calls, 911 calls and touches on toll contribution and subsidy issues and DDD toll, Operator assisted toll plus Toll free calls from outside the home exchange but within the free calling area of the ILEC.  An analysis of LEC to LEC calls, 911 calls, contribution and subsidy issues for outside the home exchange but within the free call area plus an analysis of for DDD toll, Operator assisted toll, Toll Free calls, LEC to LEC calls, 911 calls and toll contribution and subsidy issues are the subject of a future contribution. 

What makes a roaming customer different?

Telus posed this question as an introduction of a new type of customer to LEC networks.  The term roaming customer may not accurately portray this new type of customer and may connote different meanings to different people depending on their background.  Below is a set of terms with their accompanying definitions that better suit this type of customer and this type of calls.  These definitions are meant to be technology neutral and different from the terms associated with the cellular industry (e.g. roaming).  

Service Address Location – 
the address used in a LEC wireline network that identifies where a customer makes and receives calls.  It is not dynamically alterable by the customer.  The customer telephone number and address are tied together and are fixed to one location.

Home Address Location – 
the address used in a LEC IP or wireless network that identifies where the customer wants designated as their address of record.  It is not dynamically alterable by the customer.  The customer telephone number and the address are not tied together but the address is fixed to one location.

Customer Location – 
the geographic location where the customer makes or receives a call.  In the wireline network it is the same location as the service address location.  In the IP and wireless networks it is not necessarily the same location as the home address location.  

Fixed Location Call – 
a call made from or received at the service address location or the home address location.

Alternate Location Call – 
a call made from or received at a customer location different from the home address location.

Stationary Call – 
a call made from or received by a customer where the customer location does not change locations during the call.

Non Stationary Call – 
a call made from or received by a customer  where the customer location changes during the call.
Based on these definitions there are two types of customers: 

1. Those that can only make/receive calls from a fixed location (ie service address location).

2. Those that can make/receive calls from a various locations including their home address location.

Therefore a roaming (non fixed location) customer is one that can make/receive calls from various locations while still being associated with one telephone number.

What is the effect on the handling of a call when a CLEC customer roams from:

1. Their normal service address?

This section is an analysis of the effects of customers that can move within their local home exchange.

1.1. CLEC to IXC interconnection

Diagram 1
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1.1.1. DDD toll calls (refer to Diagram 1)

1.1.1.1. Interconnection  used –  Toll trunks to the IXC Access Tandem or Toll Transit Trunks through the ILEC POI.

1.1.1.2. CLID passed – 222 444-8888  

1.1.1.3. Result – The NPA and NXX are assigned for this exchange so the call is rated and routed properly.

1.1.2. Operator toll calls (refer to Diagram 1)

1.1.2.1. Interconnection  used – Toll trunks to the IXC Access Tandem or Toll Transit Trunks through the ILEC POI.

1.1.2.2. CLID/ANI passed – 222 444-8888

1.1.2.3. Result – The NPA and NXX are assigned for this exchange so the call is rated and routed properly.

1.1.3. Toll Free toll calls (800/888/877) (refer to Diagram 1)

1.1.3.1. Interconnection  used – B&K trunks to the ILEC Local Tandem, an ILEC Tandem does a carrier selection then routes to the appropriate IXC for handling.

1.1.3.2. CLID passed – 222 444-8888

1.1.3.3. Result – The NPA and NXX are assigned for this exchange so the call is rated and routed properly.

1.2. CLEC to ILEC interconnection

Diagram 2
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1.2.1. Local calls (refer to Diagram 2)

1.2.1.1. Interconnection  used – B&K trunks

1.2.1.2. CLID passed – 222 444-8888

1.2.1.3. Result – Call proceeds

1.2.2. 911 calls (not shown)

1.2.2.1. Interconnection  used – 911 trunks

1.2.2.2. CLID/ANI passed – 222 444-8888

1.2.2.3. Result – the emergency agency receives the call and thinks the call comes from the home address location instead of the customer location.  WSPs apparently have a solution for this but is this same capability inherent in a wireless CLEC?  Even if WSPs have a solution IP networks do not.  PROBLEM  (see example 1)

Example 1

Refer to Diagram 2 – A business subscribes to a LECs service that utilizes VoIP technology on a exchange wide WAN and lists their office as the home address location.  At a future date an employee sets up an office in his home and moves his IP phone to the new location without changing his number or informing the LEC.  An emergency occurs while he is in his home office and he dials 911.  Where will the call go and how will it be handled?

1.3. Contribution Issues

Diagram 3
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1.3.1. Scenario 1 - Customer home address location in one subsidy band – Customer Location permanently in a different subsidy band (refer to example 2)
1.3.1.1. Subsidy provided – Unclear as to what subsidy is provided (the subsidy for Band A or the subsidy for Band B). Providing a subsidy for one band while the customer is actually in a different band leads to inequities and possibly fraud.  PROBLEM 
Example 2

Refer to Diagram 3 - A parent applies for CLEC wireless service for their son and provides the CLEC his own home address location which happen to be in Band B.  In the fall their son moves into a university dorm which is in Band A of the same exchange but the parent does not change the home address location with the CLEC since he still wants the bills sent to him. 

1.3.2. Scenario 2 - Customer home address location in one subsidy band – Customer Location temporarily in a different subsidy band (refer to example 3)
1.3.2.1. Subsidy provided – Unclear as to what subsidy is provided (the subsidy for Band A or the subsidy for Band B). The customer may be located in either subsidy band at any given time and is variable.  Providing a subsidy for one band while the customer is actually in a different band leads to inequities and possibly fraud. PROBLEM 
Example 3

An employee brings his IP phone home from the office for extended periods of time so that he can work from home but after a few days, weeks and perhaps months he returns it to the office.

1.3.3. Scenario 3 - Customer home address location in one subsidy band – Customer Location permanently out of the CLEC service area (refer to example 4)
1.3.3.1. Subsidy provided – Unclear as to what subsidy is provided (the subsidy for Band A or the subsidy for Band B). The customer is not in a subsidy band that the CLEC can claim. Providing a subsidy for one band while the customer is not in an eligible band leads to inequities and possibly fraud.    PROBLEM 
Example 4

A parent applies for CLEC wireless service for their son and provides the CLEC his own home address location which happen to be in Band B.  In the fall their son moves into a university dorm outside of the CLEC serving area but the parent does not change the home address location with the CLEC since he still wants the bills sent to him. 

What is the effect on the handling of a call when a CLEC customer roams from:

2. Their normal ILEC exchange?

This section is an analysis of the effects of customers that can move from their local home exchange.

2.1. CLEC to IXC interconnection
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Diagram 4

2.1.1. DDD toll calls (refer to Diagram 4)

2.1.1.1. Interconnection  used –  For originating calls toll trunks to the IXC Access Tandem or toll transit trunks through the ILEC POI would be utilized. It is uncertain as to which toll transit trunks/ILEC POI would be used, the ones in the EFRC/EAS exchange or the home exchange. PROBLEM   This type of traffic needs to be forecasted so that the appropriate number of trunks can be provisioned.  This may effect other CLECs ability of completing a toll call if there are large volumes of nonforecasted traffic. PROBLEM   For terminating calls the calls would be terminated to the home exchange switch over toll terminating trunks or toll transiting trunks where the switch would then send the call to the customer location in the EFRC/EAS exchange (a service comparable to call forwarding).

2.1.1.2. CLID passed – 222 444-8888   

2.1.1.3. Result – An originating call may or may not be routed properly depending on whether the IXC AT is capable of accepting the 222 444-8888 CLID.  For example a caller with a Toronto number makes a call from an EAS area but sends their Toronto CLID.  If the IXC AT that handles that part of the EAS area is not designed to accept CLIDs from Toronto then this call may be sent to treatment or just be dropped. PROBLEM  Regardless whether the call is routed properly or not it definitely would not be rated properly.  The IXC billing system would treat the call as if it came from the home exchange. This leads to inequities and possibly fraud.  PROBLEM 

2.1.2. Operator toll calls (refer to Diagram 4)

2.1.2.1. Interconnection  used – Originating operator calls use the operator toll trunks to the IXC Access Tandem or operator toll transit trunks through the ILEC POI.  It is uncertain as to which operator toll transit trunks/ILEC POI would be used, the ones in the EFRC/EAS exchange or the home exchange. PROBLEM   This type of traffic needs to be forecasted so that the appropriate number of trunks can be provisioned.  This may effect other CLECs ability of completing a toll call if there are large volumes of nonforecasted traffic. PROBLEM  
2.1.2.2. CLID/ANI passed – 222 444-8888

2.1.2.3. Result – An originating call may or may not be routed properly depending on whether the IXC operator is capable of accepting the 222 444-8888 CLID.  For example a caller with a Toronto number makes a call from an EAS area but sends their Toronto CLID.  If the IXC AT that handles that part of the EAS area is not designed to accept CLIDs from Toronto then this call may be sent to treatment or just be dropped.  PROBLEM  Regardless whether the call is routed properly or not, it definitely would not be rated properly.  The IXC billing system would treat the call as if it came from the home exchange. This leads to inequities and possibly fraud.  PROBLEM
2.1.3. Toll Free toll calls (800/888/877) (refer to Diagram 4)

2.1.3.1. Interconnection  used – Originating toll free calls use the B&K trunks to the ILEC Local Tandem, the ILEC does a database dip to determine the carrier selection then routes the call to the appropriate IXC.   It is uncertain as to which B&K trunks/ILEC POI would be used, the ones in the EFRC/EAS exchange or the home exchange. PROBLEM   This type of traffic needs to be forecasted so that the appropriate number of trunks can be provisioned.  This may effect each others  ability to complete local calls if there are large volumes of nonforecasted traffic that would cause blocking on the B&K trunk groups. PROBLEM  
2.1.3.2. CLID passed – 222 444-8888

2.1.3.3. Result – This call would more than likely be routed correctly but there may be situations where it may not be depending on the service that was developed.  To build on the example where a customer with a Toronto number makes a call from and EAS exchange, they dial an 800 number that is not valid for Toronto but is valid for the EAS exchange then the call would not be completed but it should be.  Or they dial an 800 number that is valid for Toronto but not for the EAS exchange then the call would be completed but it should not have.  PROBLEM  The Toll Free service billing is based on zones.  If a customer makes a call from a zone different from the home exchange’s zone then the rating would be inaccurate. This leads to inequities and possibly fraud.  PROBLEM  

Conclusion

As shown above there are numerous issues the industry must look at with respect to roaming no matter what technology is used, wireless or IP.  Several of the issues identified, 911 and contribution to name just two, are matters for other working groups, however the underlying architecture still needs to be defined so that calls can be originated and terminated.  As in contribution NTCO072 Telus invites all participates to submit contributions so that these issues can at the very least be understood and hopefully some consensus be achieved on how these and other issues can be further addressed and resolved.  In fact Telus would recommend that these types of issues are the ones that should be addressed in an Interconnection Rationalization public proceeding that Telus has advocated be conducted by the CRTC
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