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ROAMING ISSUES


Background


Issues surrounding “roaming” — the situation which applies when calls are made from a location other than a user’s normal service address — have dominated discussion at several recent NTWG meetings.  The subject was first raised by Telus Communication, resulting ultimately in contribution NTCO079a, which presented an analysis of all possible roaming scenarios in copious detail.  This paper identified two methods of interconnection: 1) the call is transferred at the home exchange; and 2) the call is transferred in the exchange where the roaming user is physically located.  The analysis seemed to show that there were billing and/or call routing issues associated with either method of interconnection in a roaming environment.


Clearnet Communications responded by tabling contribution NTCO087.  With respect to the IXC billing issues identified by Telus, this contribution proposed three solutions: 1) adopt a flat rate billing plan; 2) adjust the billing information after the fact using Call Detail Records provided by the LEC; or 3) adopt the Jurisdiction Indicator Parameter (JIP) in the SS7 Initial Address Message as a means of locating the caller.  Subsequent discussion appeared to conclude that these were the only available solutions for billing in a roaming environment.


The Telus contribution and the Clearnet response indicate that major network changes are required to accommodate roaming.  The changes pertaining to billing, as summarized in the Clearnet contribution, would have a major impact on the methods of some IXCs.  Thus, there is a need for these IXCs to state their position, particularly as a non-incumbents.


Discussion


Although the wireless Service Providers have provided a roaming capability in one form or another for many years, roaming holds much promise for traditional wireline LECs as well.  There is a definite requirement for it within business networks.  And the advent of IP Centrex has made it practical.  Consequently, the authors of this contribution support the roaming initiative.  The concern is more focussed on the orderly introduction of the capability such that the best long-term network solution is obtained.


The Three Billing Options


Adopt a Flat Rate Billing Scheme


The intent here is to do away with distance-sensitive pricing.  In such a situation, it is assumed that the IXC does not care where the caller is located.  Hence roaming ceases to be factor.


New billing schemes are normally introduced in response to the needs of the marketplace.  It is inappropriate for a technical and network planning CRTC advisory group to propose a new billing scheme as a solution to a technical problem.


Additionally, a flat rate scheme does not address the 8XX Service routing and screening problems�.  Customers often want to exclude calls from certain geographical areas for their own reasons — e.g., they do not provide their services in the area and such calls are a nuisance.  Thus, a separate solution would be needed for 8XX Service routing and screening.


For these reasons — i.e., inappropriate and an incomplete solution — the authors do not support the proposed flat rate billing option�.


Adjust Billing Records after the Fact


The LEC with roaming customers provides the IXC with Call Detail Records (CDRs) at regular intervals.  The IXC matches these records with its internally generated billing records based on keys such as Charge Number (CN) and a time.  If a match is found, a location indicator in the CDR is substituted in the calculation of H-V coordinates.  Presumably, the CDRs are in the form of an electronic file.


Although the procedure seems straightforward, any change to a billing system requires a major development effort.  The functionality implied here is much more complex than most changes, reaching right into the heart of the system.  And security would be a major concern, given a mechanized input from a foreign source.


This is a non-standard solution requiring major development expense.  It would likely have to be replaced with a more acceptable long-term solution later.  The authors categorically reject this option.


Adopt the JIP Parameter


The Jurisdiction Indicator Parameter (JIP) of the SS7 IAM has been discussed during several NTWG meetings, and is well described in Bell Canada contribution, NTCO085.  This optional parameter is intended to be populated with the NPA-NXX of a Location Routing Number (LRN).  Provided this LRN corresponds to the exchange where a roaming customer is currently located, it can be used for real-time billing calculations, obviating the need for a matching function as described in the previous option.


JIP is a standard IAM parameter that is already present in most messages, albeit not rigorously populated according to an agreed-upon set of Industry rules.  In Canada, some networks are capable of capturing this parameter and presenting it in a billing record.  However, to the best of our knowledge, it is not currently being used by any IXC in Canada.  Billing system development would be required to make use of it.  However, such development would be simpler than that implied by the CDR record matching option.


At some future date, the JIP could be used to assist in the correct billing, routing, and screening of 8XX Service calls.  It is the only one of the three proposed options to hold such promise.  In the interim, line-side interconnection arrangements (as identified in the Clearnet contribution), or the equivalent thereof, would be required.


The authors believe that adoption of the JIP parameter is the only viable solution to the issue of IXC billing for roaming callers.  Consequently, no effort should be expended on accommodating the other options, even as interim measures.


Summary of Issues and Concerns


Identifying Exchanges in the JIP


The current documentation surrounding the JIP suggests that it should contain the NPA-NXX digits of an LRN associated with the calling party number.  The parameter is also identified as optional.  This is not sufficiently specific for an application as rigorous as billing.  The JIP must specify the exchange where the caller is currently located, according to recognized exchange boundaries.


A precise Canadian Industry statement needs to be made concerning the content of the JIP.  Additional work may be required on wireless switches, including possible feature development, to get the required degree of accuracy.  There is also a question of what happens if a call is handled by a third party when the user has roamed outside the serving area of the wireless LEC.  Issues with the potential to affect JIP accuracy need to be better understood.


JIP Evolution


There has been some movement in the US towards using seven digits for routing.  The objective here is to free up numbers from underutilized NXXs.


Were seven digits to be adopted for routing, then the JIP would have to be expanded beyond the current six digit maximum.  There is a need to recognize this possibility and to allow for backward compatibility in the design of billing system solutions.


In general, the standards adopted by the Canadian Industry should be consistent with those adopted in the US, unless there is a valid reason for the deviation.  Input from the US scene, particularly with regard to the long-term viability of JIP as a vehicle for tracking roaming callers, is essential to the NTWG’s deliberations.


Ubiquity of the JIP Application


Current indications are that some switch vendors have placed a different interpretation on the JIP content than is required in the Canadian application.  For example, it may only be possible to populate one NPA-NXX per switch.  This is insufficient to identify an exchange, particularly in a CLEC environment where switches tend to serve many exchanges.  Thus, switch feature development might be required.


Since not all LECs will deploy the roaming capability, it is not necessary for all LECs to implement the JIP parameter on a per-exchange basis.  This is likely to be the case with many wireline LECs.  Thus, LECs that do not support roaming should be able to opt out of providing the exchange-based JIP.


JIP versus Charge Number


IXCs need to know whether to use the conventional CN or the JIP to make billing calculations, on a per-call basis.  Because the JIP is optional, and currently appears in many IAM messages, the decision of whether to use it for billing cannot be made on the simple basis of its presence with six apparently valid digits.  (Refer to the previous issue for an example of potentially erroneous JIPs.)  LECs must make a statement concerning their intent to use JIP, and attest to its accuracy, before an IXC can use it for billing purposes.


Given the above, there is an issue of how to decide which parameter to use for billing calculations.  One method is to identify the LEC originating the call.  This could be derived from the JIP, but would require a database lookup since there would be thousands of valid LRNs.  It has also been suggested that the indicator could be carried in the CN itself as a “nature of address indicator”, or as a code in the Originating Line Information Parameter.


The primary concern is that the Industry needs to decide on which indicator to use prior to the start of billing system development.


8XX Billing, Routing and Screening


8XX Service billing could also be based on the JIP instead of CLID�, assuming the JIP is transported to the IXC via the existing TR-317+ protocol.  This would require additional billing system development.  However, this capability would not stop customers from receiving and being billed for unwanted calls from geographic areas they do not serve (should that be the way their feature options are defined) — or from having legitimate calls blocked.


JIP currently has no impact on real-time call routing and screening within network switches.  Were it to be used for this purpose, switch development would be required.  Until the JIP is available and can be used for this purpose, 8XX interworking will require line-side access in order for the routing and screening features to function properly.  However, because of the limitations of TR-317+ as an interworking protocol, other service features, such as identification of the true calling party, will not work properly.


Conclusions and Recommendations


Roaming is an inevitable part of telecommunications evolution.  The focus of the NTWG should be on bringing it about in an orderly fashion to produce the best long-term technical solution.  Effort should not be spent deploying interim measures that are neither appropriate nor complete, such as flat rate billing schemes or matching of call detail records.


There appear to be roaming issues regardless of which method of interconnection is deployed — i.e., transfer at the home exchange, or transfer where the user is currently located.  Only use of the JIP parameter holds the promise of eliminating most of the issues raised.


It is the recommendation of AT&T Canada, Callnet, and Videotron that the JIP be selected for study by the NTWG now, as the one and only option to resolve the serious IXC billing issues associated with roaming.  Then activities should be directed to identifying and solving all the issues associated with its use.


� 8XX value-added features are proprietary to the Service Provider.  However, selective call acceptance and rejection is general available based on NPA, or a combination of NPA and NXX.  Also, geographical routing is often provided to multi-location customers, again based on NPA, or a combination of NPA and NXX.


� The fact that the Industry as a whole adopts a generic billing solution to roaming, other than a flat rate plan, does not preclude an IXC from introducing a flat rate plan at its own discretion.


� TR-317+ modifies the CLID so that it identifies the calling number responsible for the call.  As such, it is neither a true CLID nor a true Charge Number (CN), but is adequate for the purposes of 8XX billing provided its presence can be guaranteed.  This modified CLID is subject to the same roaming issues that affect the CN.
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