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Introduction

On May 7th 2002, AT&T Canada and Vidéotron Télécom ltée (VTL) submitted a joint contribution (NTCO202.doc) providing the final report on the technical feasibility assessment of Centrex Interworking.  On June 13th 2002, Bell Canada submitted comments on the aforementioned final report and TELUS submitted a list of clarifying and general questions.  This contribution provides AT&T Canada/VTL responses to the comments and questions.

Preamble

Discussion at the June 18th 2002 NTWG meeting introduced some new ideas that were neither captured in AT&T Canada/VTL’s original report, nor in the comments from Bell Canada and questions from TELUS.  Moreover, the comments and questions revealed common themes that suggest clarification is required in a few areas.  Thus, before responding to the comments and questions, a brief preamble is provided.

MBG Structure

The purpose of TR-868 is to describe a method for setting up calls between Centrex switches in a way that avoids the need for private trunk groups, yet preserves Business Group (BG) identity across the network.  As such, the entire focus of the document is on: i) what happens at call setup time, and ii) those requirements that directly impact call setup methodology.  Telcordia refers to these call setup essentials as the “MBG structure.”

TR-317 (or GR-317) is the foundation for MBG, and all of its requirements are assumed to be valid for MBG calls, unless specifically modified or augmented by TR-868.  Specifically, TR-868 impacts the TR-317 Initial Address Message (IAM) in the following ways: i) it confirms what the CdPN parameter’s fields must contain at the common network interface; ii) it adds the ANSI BG parameter in order to transmit the BG’s identity to the terminating switch; iii) it optionally adds a GAP to deliver an abbreviated calling number; and iv) it prohibits sending the dialed number in a GAP or any other IAM parameter.   TR-868 also adds three new cause codes to the TR-317 Release message (REL) for use with intercept treatment, as follows: i) unallocated destination number, ii) call blocked due to group restriction, and iii) unknown business group.  There is also some fine-tuning in the REL fault location coding to indicate private versus public network and local versus remote switch.

The IAM may contain additional unspecified optional parameters, but these are related to specific Centrex features and not to MBG.  The two optional parameters associated with call forwarding — Redirection Information and Original Called Number — as well as the Generic Name parameter, are examples of unspecified optional parameters encountered during the testing.  All three of these are defined in GR-317.

References supporting the above statements may be found in Section A.2 of TR-868, “SS7 Support for the MBG Call.”

Public versus Private Numbers

A public Directory Number (DN) is an address in the North American public Numbering Plan (NANP) with the format NXX-NXX-XXXX, wherein the first three digits correspond to an NPA and the second three correspond to a central office code.  Centrex Interworking is based exclusively on public numbers.  Testing confirmed that the nature_of_address indicator field for the CdPN was set to “ISDN (Telephony) numbering plan (Recommendation E.164, E.163).”  This confirmed that the CdPN was a public number.

According to one Centrex vendor’s descriptive literature (Nortel’s), a private DN is an address in a private network without format restrictions.  As such, it is non Direct Inward Dialable (i.e., non-DID).  Such numbers are not supported by Centrex Interworking, although the one vendor supports them with a proprietary MBG feature.  When a private number is transported across the network, it cannot appear in the CdPN parameter of the CCS7 IAM because it cannot be used for PSTN network routing.  Therefore it is transported in a dialed_number type of Generic Address parameter with the nature_of_address indicator field set to private_number_plan.

It should be noted that Centrex Interworking does not preclude the use of customer-generated private numbers, so long as such numbers are not used for PSTN network routing purposes, and there is a unique corresponding public DN for each private number.  An example of such an arrangement involves the use of an SCP or database to convert customer dialed numbers into their corresponding public DNs for network routing purposes.  In this case, the CdPN parameter must contain the unique translated dialed number (i.e., the public DN).  The additional_calling_ number type of GAP should then be used to convey the private calling number to the called party, whereas the CgPN parameter should provide the calling party’s public DN.

With respect to prevention of unauthorized access to (or egress from) “private” NANP numbers, TR-868 specifies a wide range of incoming and outgoing restriction options.  Calls to and from the PSTN may be blocked while calls within the MBG are allowed.  Calls may be restricted to a single switch.  Finally, incoming or outgoing calls may be denied.  The forwarding features are specified such that the assigned restrictions cannot be circumvented.

Given the above method for support of customer-generated numbers, coupled with the ability to impose PSTN access and egress restrictions, there is no need for the type of private number described in paragraph two.

Vendor Support

TELUS stated in their contribution that the AGCS switch (GTD-5) supports MBG, but attempts to make it interwork with DMS failed.  A review of the MBG feature description at this vendor’s Web site has confirmed that AGCS’s application is intended to interwork with MBG from other Centrex vendors.  Moreover, the Siemens Web site confirms that their EWSD platform now supports MBG.  Thus it would appear that all major switch vendors offer Centrex products that conform to the MBG structure, as defined in TR-868.

Evolution to Internet Protocol (IP)

In the list of Centrex Interworking questions from TELUS, the introduction of IP Centrex interworking was raised as a potential issue.  Subsequently, in a separate NTWG initiative, TELUS announced plans to convert their PSTN network from a TDM to an IP foundation, beginning with the IXC components.  Conversion of the whole PSTN network to IP suggests that there are several intermediate steps that need to be addressed by the NTWG before work could begin on IP Centrex interworking.  Foremost amongst these steps is the definition of an IP network interface for ordinary PSTN calls, given that other Service Providers might also opt for IP-based PSTN networks.

Evolution to pure IP (as opposed to IP access with a TDM core) for legacy Centrex will eventually happen, but only after the full Centrex feature set is available in IP format, QoS has been demonstrated to the satisfaction of large customers, and there is a valid reason for replacing the existing LEC investment.  This may take some time.

In the meantime, AT&T Canada and VTL recommend a graduated approach to Centrex Interworking, beginning with a first step that fits within the existing TDM LNP framework.  The current TR-868-based interworking initiative exemplifies such a first step.  Eventually, once IP has been successfully applied to legacy Centrex, and the details of IP PSTN interworking have been worked out by the Industry, IP Centrex interworking would be the next logical step. 

AT&T Canada /VTL Responses to Bell Canada’s Comments

Bell Canada’s contribution consists of AT&T Canada/VTL’s original report with comments inserted, as appropriate.  Rather than repeat the entire report, yet make this document self-standing, the authors have simply preceded each comment with a brief statement of context from the original report.  This is followed by Bell’s comment in italics, in turn followed by the authors’ response in regular font.

Comment 1

Context:  The transfer of Centrex customers between LECs capable of Centrex Interworking is a form of Local Number Portability.

There are various forms of local number portability, however as indicated in various occasions, partial porting of CTX lines while maintaining feature capabilities and interworking within a closed user group across donor and recipient networks, is not considered as service provider portability as mandated by the Commission.  Bell agrees with AT&T/VTL that Commission determination is required, however this would require a public proceeding.

The Centrex lines to be ported in a partial port are ordinary NANP Directory Numbers (DNs), just like the lines already being ported under LNP.  The feature capabilities on the individual ported lines, as well as the common network features such as the dialing plan, are specified by the customer.  This information is typically conveyed in the form of an RFP.  Thus, AT&T Canada and VTL contend that nothing is being transferred from the donor to the recipient other than responsibility for providing service to a group of NANP DNs.

The ability of the ported Centrex customer to dial abbreviated numbers has been cited by the ILECs as a service being ported.  This is incorrect; the numbers appearing at the common network interface are always the full 7 or 10-digits of the dialed DNs.  The additional digits needed to build out the DN are generated by the originating network switch, using the same principle as the existing POTS “speed calling” feature.

The ILECs have created a policy issue around whether a partial Centrex port fits within the mandate of service provider portability.  Based on the premise that it is not part of the mandate, they have insisted that Centrex Interworking is not an appropriate topic for discussion at CISC.  This attitude has prevented constructive discussion amongst the concerned parties.  It is for this reason alone that AT&T Canada/VTL believe there is an urgent need for a Commission determination.   

Comment 2

Context: This document summarizes the work undertaken by AT&T Canada/VTL to date, leading to completion of a successful set of tests between the two networks in February of 2002.

There are a number of test cases for which the results are either “unexpected” or “failed”, as described by AT&T/VTL (e.g. due to test setup, absence of certain features, etc. as suggested by the authors).  As a result, Bell reserves its opinion as to whether there has, in fact, been a “completion of a successful set of tests.”

An examination of the test cases shows that none has been identified as “failed.”  There is one test case where the call did not complete as expected, but a satisfactory explanation has been provided.

In order to minimize expenditures prior to resolution of the above mentioned “policy issue,” AT&T Canada/VTL have focused on demonstrating the technical feasibility (or “proof of concept”) of MBG-based Centrex Interworking.  In the opinion of the authors, the necessary proof is achieved when there is near certainty that a more elaborate set of tests and corrective administrative procedures will resolve all the identified issues without the need for software development by the switch vendors.  Thus, if a test case anomaly can be explained in terms of missing software packages, translations errors, or other administrative reasons, and the CCS7 Initial Address Message (IAM) conforms to the requirements of TR-868, this should be sufficient proof for an objective observer.

AT&T Canada/VTL are confident there are no gating technology issues.  The outstanding administrative issues identified in the test cases will be resolved by AT&T Canada/VTL following a CRTC determination on the ILECs’ policy issue.

Comment 3

Context: Telcordia TR-NWT-000868 standardizes the CCS7 messages that can be transported via an MBG-based virtual private trunk group, as well as the functionality within the switch.

This document refers to Telcordia TR-868 extensively.  Bell Canada notes that this TR-868 document was issued in 1991.  However, in GR-2936, LNP Capability Specification, issue 2, which was issued in December 1996, Telcordia indicated in Section 4.5.4.9 that “BGs can only be maintained when the entire group of subscribers port since the BG features are not extended inter-switch as a result of LNP.  Specifically, for R4-160 switch based feature requirements and interaction on LNP, it states “Switches shall support the porting of an entire Business Group only.  Switches shall not support porting of individual BG lines between service providers.  In addition, switches shall not be expected to extend intraswitch BG feature operation to an interswitch environment.”

In discussions of Local Network Interworking, there are extensive references to TR-317.  Similarly, in discussions of IXC access, there are extensive references to TR-394.  Thus, discussions of Centrex Interworking should contain extensive references to TR-868 since this is the standard for the MBG application.

The implied connection between the issuance of TR-868 in 1991 and GR-2936 in 1996 is unclear since these documents address different subjects.  The advent of LNP has no impact on the MBG requirements specified in TR-868.  In fact, TR-868 was republished by Telcordia in 2001 with an updated copyright and a valid technical contact.  Approached by one of the authors, this contact person denied that the standard has been “abandoned,” as has been implied by Bell Canada on several occasions.

In 1996 only one major switch vendor offered a fully integrated Class 5 software application.  All the other vendors, to varying degrees, were using a multiplicity of parallel service applications.  In fact, at least one major switch vendor had developed Centrex as a completely separate stand-alone software application.  The only thing this application had in common with POTS was the common operating system and a few interface “threads” between the applications.  Thus, development of LNP in the POTS portion of a switch did not guarantee its availability to all services.  It was therefore necessary for the Industry to scope LNP to a set of services that could be supported by the majority of switch vendors at an acceptable cost in a reasonable timeframe.

It has been demonstrated by AT&T Canada/VTL that unique Centrex software functionality is needed in order to complete MBG calls in an LNP environment.  In the case of one vendor, this software was not available until 2001.  Thus, the cited requirements in GR-2936 applied to the LNP environment as it existed in 1996, and merely reflected the reality of the scoping exercise.

Comment 4

Context: Same as for Comment 3.

Further evidence of Centrex not being considered in a LNP environment is documented in ANSI TRQ-02, 1999.  It is stated that “Existing intra-switch features are not expanded to support subscribers on different switches if a subscriber access is moved from one switch to another.  For example, intra-switch Centrex groups can only be maintained when the entire group of subscribers is ported as a unit.”

This appears to be a reference to intra-switch features, which by definition appear on a single switch and are not necessarily supported on a multiplicity of switches.  The presence or absence of LNP is irrelevant.  The classical example of an intra-switch feature is the Multiple Appearance Directory Number (MADN).  This EKTS function requires that a DN appear on a multiplicity of phones, each of which has indicators showing DN status, e.g., busy, idle, ringing, or on hold.  The intensity of signaling needed to update the status indicators precludes splitting the associated group of phones over two or more switches.

AT&T Canada/VTL do not see a marketing need to split EKTS or similar small business unit functionality amongst two or more switches.

Comment 5

Context: In the case of Centrex, all lines in a Business Group (BG) must be ported at once.  This is because the Canadian Industry has made no provision within LNP for the partial porting of a Business Group.

Bell does not agree with this statement.  As stated in Bell Comment 3, partial porting of BG lines was not contemplated when service provider portability was addressed by the North American Industry, including the Telcordia per its LNP Specification.

In the opinion of AT&T Canada and VTL, the original statement is correct.  The authors are unaware of any previous Canadian Industry discussion regarding partial Centrex ports.

Comment 6

Context: The feasibility assessment was designed to demonstrate that (among other things) the Centrex Minimum Feature Set could be supported between two different vendors’ products, making it a de facto standard.

The scope of CMFS needs to be defined before a general conclusion could be made as to whether or not the CMFS could be supported across multiple vendors’ products and between multiple service providers.  Further, it would be necessary to determine the appropriate process for the Industry to decide on what features are to be included in the CMFS such that the time and effort involved in the development of technical requirements could be put to the maximum use.

The initial scope of CMFS should be based on the scope of MBG as defined in TR-868.  If additional features are to be included (refer to the response to Comment 8) then it is agreed that these features should be determined by the Industry using an appropriate process.

Comment 7

Context: If calls could be completed correctly from one location in the BG to the other… and there were no adverse effects, the demonstration of technical feasibility would be considered successful.

It is unclear as to what was considered as an adverse effect, from AT&T/VTL’s view, considering the results of some test cases were unexpected or incomplete?

The purpose of the testing was to evaluate the technical feasibility of Centrex Interworking, as opposed to the ability of a small group of people in two CLECs working with separate products to correctly order, provision, and commission all the necessary Centrex software.  As stated in the response to Comment 2, all anomalies have been satisfactorily explained as administrative issues to be resolved by AT&T Canada/VTL following a CRTC determination on the ILECs’ policy issue.

Examples of adverse effects would include interference with the functionality of other network nodes (e.g., intermediate switches, such as local tandems), generation of CCS7 messages with excessive length, conflict between Local and National BGID numbering schemes, or the generation of error messages in one or more of the involved switches.  A good example of the latter would have been a CCS7 Confusion Message resulting from receipt of an unrecognized CCS7 parameter.

Comment 8

Context: MBG supports private numbering plans (based on abbreviated NANP numbers), closed user groups, access and egress restrictions, subgroups, private name and number delivery, multiway calling features, call forwarding features, Automatic Callback (ACB), Integrated Voice Messaging Services (IVMS), and Centralized Attendant Service (CAS).  This list identifies the candidate features for inclusion in the CMFS.

In Section 2.3.2, ACB and CAS were not part of the scope of assessment, however, this paragraph indicates that ACB, CAS, multi-way calling features, etc. are candidates of CMFS.  It is therefore unclear as to what is the proposed CMFS contemplated by AT&T/VTL.  Should AT&T/VTL consider CAS, ACB and multi-way calling features are to be included in the CMFS, then these features should be part of the assessment and testing.

A careful reading of TR-868 would have answered most of these questions.  However, in the interest of resolving misunderstandings and confusion, the following explanations are offered.

The ANSI T1.113 specification describes the BG parameter.  This parameter includes fields and values intended to support a broad range of MBG capabilities.  Thus, MBG has the potential to support a great many capabilities and features, as identified in the AT&T Canada/VTL report.  TR-868, which describes how a standardized version of MBG is to be implemented across networks involving a multiplicity of switch vendors, addresses only a subset of the T1.113 functionality.  If TR-868 is to be adopted as the foundation for the CMFS, as recommended, then subgroups, CAS, and IVMS should be excluded from the initial version of the CMFS.  The assessment and associated testing has been confined to the TR-868 subset of T1.113 MBG functionality, with the following exceptions.

ACB is recommended in TR-868 as an alternative to proprietary “network ring-again,” or equivalent.  However, ACB is also a feature within the existing LNP mandate.  Both switch vendors support the PSTN version of ACB within their Centrex environments.  Thus there is no need to test this feature in a Centrex Interworking feasibility trial.

Functionality for multi-way calling features in the TR-868 version of MBG (e.g., restrictions) is based on switch recognition of private versus PSTN trunk groups, as opposed to the Network Class Of Service (NCOS) indicators allowed by T1.113.   Consequently, there is no impact at the common network interface.  Thus testing of this functionality between switches would have been meaningless.

Comment 9

Context: TR-868 has not been updated since LNP was introduced.  However, there is no need to update it for LNP alone since no changes of substance are required.

As stated in Bell’s comment 3, Telcordia did not update TR-868 likely due to the fact that Telcordia did not see any interaction requirement between LNP and Centrex.  As per Telcordia LNP specification, Centrex lines are not subject to partial porting under service provider portability.

It is agreed that Bell’s observation is a reasonable assumption.

With respect to the second sentence in this comment, it should be recognized that Centrex lines are now subject to partial porting as a result of number pooling.  This has made the cited statement in GR-2936 irrelevant.

Comment 10

Context: TR-868 uses a GAP to transmit the abbreviated calling numbers.  Two additional GAPs are used with call redirection features.  Each GAP has a unique type_of_address field.  Thus there is no conflict with the LNP GAP.  A footnote states that no provision is made (in TR-868) for the CdPN to contain an LRN, or for the dialed DN to be transported in the LNP GAP.

As noted by the original AT&T/VTL’s contribution, the TR-868 was issued in 1991 and no further update was since issued.  However, Bell Canada notes that a new CCS7 ISUP parameter was included in the T1.113 specification since 1991.  The parameter is “dialed digit” GAP in the IAM message.  As a result, the TR-868 could not have discussed the use of GAP to transport the dialed digits.  Therefore, the absence of dialed digit GAP in TR-868 which was issued in 1991 is immaterial.

This comment does not appear to relate to the point being made by AT&T Canada/VTL.  The point is that a number of local services (such as ISDN private calling number delivery) had to be substantially modified to accommodate the LNP GAP.  This was not the case with TR-868 and hence there was no need to update TR-868 as a result of LNP.

AT&T Canada/VTL believe that a distinction needs to be drawn between updates that expand and enhance the level of functionality and updates needed to correct requirements that are no longer appropriate in light of subsequent network evolution.  There is no doubt that TR-868 could benefit from the addition of features that several switch vendors have added in an apparently identical manner.  On the other hand, it is more important that the validity of the existing requirements has been confirmed since this provides a foundation from which to work.

With respect to testing the current validity of TR-868, it should be noted that AT&T Canada/VTL insisted on using current versions of the MBG software during the tests.  (Nortel still offers an older version of MBG that is an exact match with TR-868 — i.e., it does not require options to be selected or features to be turned off to achieve compliance.  But this version was not used in the tests.)  This demonstrates that while MBG capabilities have been enhanced since 1991, the basic requirements of TR-868 have continued to be respected by the vendors.

Comment 11

Context: The (LNP/MBG Interworking) feature was developed for use in Number Pooling (and is contained in Nortel’s LEC013 software load).  In order to remain competitive, Nortel’s Centrex product needed the flexibility to correctly route intra-MBG calls where one or more of the switch locations was assigned a block of ported out numbers to be used for Centrex stations.

The requirement to implement LNP/MBG interworking was strictly due to the implementation of thousands block pooling in the U.S.  There is currently no requirement to implement such numbering conservation measures in Canada.  Further, the deployment of LEC013 is not universal.

Agreed on all points.  However, whatever the reason for its development, the LNP/MBG interworking functionality now exits.  Moreover, the testing demonstrated that it works in the Canadian network in a Centrex Interworking application.  Based on Nortel’s software support policy (i.e., limited and costly support for obsolescent releases), LEC013 or a subsequent software load will eventually become universally deployed.  (With respect to the issue of vendor support for the Centrex Interworking application of LNP/MBG interworking, refer to Comment 23.)

Comment 12

Context: The VPN routing method (i.e., using a routing number in the CdPN parameter and conveying the original dialed number in a GAP) was determined to be proprietary to Nortel.

Bell disagrees with this assertion.  This method is not proprietary.  In fact the used of GAP for dialed digits is included in the T1.113.4-2000.  Under the “transport of dialed number”, the above specification stated that “The originating exchange may… include in the IAM a Generic Address Parameter containing the number dialed by the calling party when the number dialed by the calling party is translated to a different number”.  Therefore, it is Bell’s conclusion that the method of using dialed digits GAP is in accordance with North American Standards.

AT&T Canada/VTL agree with the quoted sections of the standards documents, but not with Bell’s conclusions.  The differences lie in the interpretation.

The parameters and field values documented in ANSI T1.113 are intended to be as comprehensive as possible within the committee’s ability to reach consensus.  When developing proprietary switch functionality, switch vendors prefer to use existing CCS7 functionality.  If this is not possible, they attempt to get their proprietary parameters adopted by T1.  Inventing new service-specific parameters is a last resort since this approach is fraught with long-range problems.

In many cases, new feature functionality can be developed through a multiplicity of design approaches, each of which is consistent with the T1.113 specifications.  Broadcasting information in a call setup message, versus requiring the terminating end to request the information as required, provides the well-known CNAM example.  Several other examples are identified in subsequent comments and responses in this discussion.  This kind of ambiguity leads to situations where applications from two different vendors may not interwork, even though each is consistent with ANSI standards.  Application specifications such as TR-868 are needed to ensure that the feature design approach, as well as the CCS7 parameters to be used, is consistent amongst vendors.

As stated in the requirement cited by Bell, the GAP is used when the digits dialed by the calling party are translated into a different number.  This “different number” is used to route the call to the correct destination switch, but does not contain the information needed to complete the call to the terminating line — hence the need for a GAP to convey the original dialed digits directly to the terminating switch.  This situation can be encountered in a Virtual Private Network (VPN) where customers want to maximize the use of their own facilities, especially for calls between local calling areas.  This necessitates the insertion of extra digits into the CdPN parameter in order to transit intermediate switching nodes.  A further situation involves non-NANP called numbers, since the dialed digits cannot be used for routing within the PSTN.  These situations are unlikely to be encountered in a Centrex Interworking environment within a local calling area.  

This is another case where several approaches can be used to accomplish the same result — in this case, transporting the dialed digits needed for call setup.  It stands to reason that one method should be the standard application and the other a proprietary option (CNAM being one of the few exceptions to this logic).  The GAP-based functionality is not supported in TR-868, but this is not through omission.  Rather, its use is expressly forbidden in Section A2.1.1.1, ¶8, as follows: “The called location code, if applicable, and intercom-dialing code (R) shall not be sent in any parameter of the IAM.”

The Nortel approach, which has existed since well before 1991, has been to use the GAP method in all cases of MBG call setup because it works in all of the above situations (including Centrex networking in local calling areas).  But other Centrex vendors such as Lucent did not support the method and fought against it.  The negative requirement in TR-868 forced Nortel to provide an option for disabling the GAP method, thereby ensuring that these competing vendors’ products would interwork.

Comment 13

Context: (One of three challenges was) establishing the call routing methodology in accordance with TR-868, as opposed to the traditional proprietary scheme.

As stated in the previous comment, the call routing methodology described by TR-868 is not the only method and the use of the dialed digits GAP parameter is not proprietary.

It is true that the method described in TR-868 is not the only method for call routing.  However, AT&T Canada/VTL are unaware of any other documented method, other than what appears in vendor-specific literature.

It should be noted that Lucent Centrex does not support the GAP method for MBG call routing, even as an option.  As a result, intra MBG calls cannot be completed between a Lucent switch and a switch that uses the GAP method.

Comment 14

Context: All of the translations are set up to treat ranges of stations.

While it is fairly simple to set up translations for a limited set of test stations, it would be more cumbersome to set up the ranges described above, as the stations within a customer group, in general, are scattered throughout the NPA-NXX or multiple NPA-NXX.  In essence, any migration of numbers dispersed throughout number blocks increases the complexity of translations.

The fact that Centrex stations are scattered throughout an NPA-NXX makes no difference whatsoever to the level of complexity involved in setting up ranges.  This is because, with the advent of LNP/MBG interworking, the routing logic takes care of the switch location ambiguity.

For a particular customer, let us assume that the lowest number in a given NPA-NXX is 4000 and the highest number is 6999.  Let us further assume that the numbers between 5123 and 5963 have been assigned outside the Business Group.  Then the remaining numbers between the upper and lower limits are scattered randomly between two or more switches.

Assuming the situation described in the second sentence of the preceding paragraph exists today, the Centrex application will abort calls where the user has dialed a four-digit number between 5123 and 5963 since these are outside calls with incorrectly dialed numbers.  The fate of all other extension numbers between 4000 and 6999, that cannot be completed internally, will be determined by a query on the switch’s DN database.  Some numbers will show up as vacant and will be checked for porting using normal LNP procedures; if non-ported they will be aborted immediately.  The remaining active numbers will be marked native or non-native (i.e., ported-out), and the latter will trigger the setting up of an MBG call.  The existing LNP architecture will then determine the correct terminating switch.

One of the main objectives of the Montreal trial was to prove the functionality described above.  Although the number of numbers used was small, they were carefully selected to emulate scattering as well as multiple NPA-NXXs.  This goal was deemed important to AT&T Canada and VTL because the CLECs, like the ILECs, want to avoid administrative complexity.

The donor LEC will have to set up a single range table per NPA-NXX where none existed before.  However, this table should not have to be changed as individual station numbers are ported out or reverted back.

Comment 15

Context: Same as for Comment 14.

Bell considers the assessment conducted by AT&T/VTL, so far, as essentially a “proof of concept.”  A “real-life” technical feasibility (overall service feasibility) assessment would have to be conducted to consider the underlying or deployed network capabilities across service providers.  For instance, impacts such as: new software deployment, changes to existing switch translation, provisioning and administration, impacts to existing services (e.g., other services that may use MBG), etc. must be factored into the overall assessment.

The differences between a “proof of concept” and a “real-life” assessment of technical feasibility are unclear.  In the opinion of AT&T Canada/VTL, an approach is either technically feasible or it is not.  The issues identified in this Bell comment are administrative and can be resolved by the Canadian Industry following a CRTC determination on the ILECs’ policy issue.

Experience suggests that when parties set out to list their “concerns” with a new technology, such lists tend to become virtually endless.  While many of these concerns turn out to be valid, the vast majority are dismissed once familiarity with the subject matter increases.

Comment 16

Context: All but one test case worked as expected.

This statement appears to be incorrect as evident by the number of “notes”, in the appendix, associated with the testing results, e.g., abbreviated calling party number would be expected as the called party’s station.

While AT&T Canada/VTL wanted to capture the name, number, and reason displays in order to scope future work, there were no expectations in this regard.  Instead, expectations were focused on the ability to correctly establish calls without adverse effects (of the type mentioned in the response to Comment 7).  Consequently the original statement is factual.

As stated in the response to Comment 2, AT&T Canada/VTL are confident there are no gating technology issues.  The outstanding administrative issues identified in the test cases will be resolved by AT&T Canada/VTL following a CRTC determination on the ILECs’ policy issue.

As stated in TR-868, abbreviated calling party number delivery is a per-customer optional feature.  Both Nortel and Lucent package this feature separately from MBG.  Nortel offers a proprietary alternative and this was used in the Nortel switch during the testing.

Comment 17

Context: The IAM generated by the Nortel switch was consistent with the requirements of TR-868, suggesting an anomaly might have occurred in the Lucent switch.

What is this anomaly and how is this going to be resolved?

The anomaly concerned the handling of a forwarded call within the Lucent switch.  Analysis of the IAM proved that the call was delivered to the switch correctly, thereby allowing the location of the problem to be identified with a high degree of confidence.  Specifically, the Lucent switch provided a Release (REL) message with a “resource_unavailable” cause instead of completing the call to a Centrex station.  The cause message was appropriate for a non-provisioned resource, which was subsequently determined to be the case.

The issue could be resolved by providing the resource.  However, an alternative treatment might be more appropriate, such as allowing the call to complete to a station, attendant, or call centre.  The authors considered this to be a classical administrative issue.

Comment 18

Context: The calling numbers displayed at the VTL stations were not abbreviated.  The Nortel method was found to be proprietary.

What is this proprietary method?

The proprietary method consists of setting up ranges, based on calling party numbers, for incoming MBG calls.  Pre-programmed instructions keyed to each range tell the switch how many digits should appear in the displayed calling number.  The switch then drops the appropriate number of most significant digits.

The standard method is to send the abbreviated calling number in a GAP.  The point of the original comment is that abbreviated numbers would not have been displayed at either end had there been strict adherence to the TR-868 standard.

Comment 19

Context: Call-forwarding reason displays were not consistent at the Lucent switch.

Is this an anomaly of the Lucent switch and how is this going to be resolved?

Analysis of the IAM proved that the reason information was provided to the Lucent switch in accordance with TR-317.  Therefore the anomaly was internal to the Lucent switch.

Once the Commission has provided a determination on the ILECs’ policy issue, resolution will begin with a review of the Lucent Centrex documentation.  AT&T Canada/VTL are confident that this review will provide the guidance necessary to set up a consistent call forwarding reason display.

Comment 20

Context: The Lucent switch included an Information Request Indicators (IRI) parameter in its IAM, with a request for “MBG information.”  This is an ANSI standard setting for the “P” bit, but its use is not addressed in TR-868.

Would there be any impact as a result of this IRI parameter?  As stated in previous comments, this is another example of ANSI standards that are not addressed in TR-868.  Regardless, any absence in Telcordia specification does not automatically imply non-standard or proprietary in nature.

With respect to the opening question, the answer is negative (except for a slight incremental delay in call setup at the originating switch).  Terminating switches are required to recognize this parameter, which has many purposes other than providing MBG information.  A terminating switch is permitted to ignore the request if it does not have the information, or does not wish to provide it.  The originating switch always sets a service-specific timer that determines how long a waiting period should be allowed.  When the timer expires, call processing continues without the information (which is non-essential).

The second sentence refers to “another example.”  AT&T Canada/VTL have been unable to find another example in Bell’s previous comments, given that the original dialed number type of GAP is not a valid example since its use within MBG is prohibited.  The GN parameter, which is used for calling name, is the only valid addition to TR-868 that pertains to the testing.  However, it is identified as an MBG addendum in GR-1188-CORE.

AT&T Canada/VTL agree with the final sentence, but suggest that it needs tempering.  First off, “non-standard” and “proprietary” are not equivalent.  A CCS7 parameter is considered standard if it appears in ANSI T1.113.  The IRI parameter is in this category.  However, as an example in a different environment, if a vendor were to include the IRI parameter in its GR-317 based application, it would be considered feature-specific (and possibly proprietary) since it is not a currently defined GR-317 optional parameter.

Comment 21

Context: The conclusion reached by AT&T Canada and VTL is that the feasibility of Centrex Interworking has been adequately demonstrated.

In the subsequent sections, including the appendix, a number of test cases have “unexpected results, such as: display of 7D for intra-group calls, IPM120, etc.  In Bell’s opinion, these unexpected results constitute an “adverse effect.”  As well, these results appear to be outside the “criteria of success” as defined by AT&T/VTL in section 2.3.3.  In general, AT&T/VTL attribute these “unexpected results” to time constraints, switch options not set properly, etc.  While Bell has no reason, at this time, to suggest that these problems cannot be corrected, Bell reserves the right to conclude if partial porting of Centrex lines is indeed technically feasible until further evidence is presented.

As demonstrated in the response to Comment 2, an examination of the test cases shows that there is only one test case where the call did not complete as expected, and that this is the same one that provided IPM120.  Moreover, in this case, a satisfactory reason has been provided.

Display of a 7-digit calling number instead of a 4-digit calling number has been explained as a lack of an optional feature on the Lucent switch.  This and similar administrative issues do not constitute an adverse effect, as explained in the response to Comment 7.  Finally, a careful reading of Section 2.3.3 will show that the cited anomalies are not included in the “criteria for success.”

Comment 22

Context: The Centrex Minimum Feature Set (CMFS) can be supported between two different vendors’ products, making it a de facto standard.

Based on Section 3.1.2 of this report, not all features identified were tested.  As indicated earlier, TR-868 was developed in 1991 and has not been updated to reflect the latest standards.  There may still be a requirement to define the interface standard and the minimum feature set, pending policy review

All of the features implied by the ANSI T1.113 definition of the BG parameter were identified in the original scoping exercise.  However, as stated in the response to Comment 6, testing was directed towards the subset of functionality described in TR-868.

As stated in the response to Comment 10, AT&T Canada/VTL believe that a distinction needs to be drawn between updates that expand and enhance the level of functionality and updates needed to correct requirements that are no longer appropriate.  The second sentence of Bell’s comment could be interpreted as a need for the latter type of update, which would be incorrect.  The “latest standards” have not invalidated the requirements specified in TR-868.  On the other hand, it is true that there may still be a need to enhance the scope of the CMFS to include capabilities that have been introduced since 1991.

Comment 23

Context: MBG and LNP can co-exist.  This was demonstrated during the final testing through calls placed to ported-out Centrex stations, which demonstrated both co-existence and interworking.

In reviewing functional description from Nortel on LNP/MBG interworking (A59012468.AA08), the feature was designed to meet the requirement of number pooling in the U.S. whereby a single CO or NXX code could be assigned to a code holder and/or a number of block holders.  The long term support and application of this feature for the purpose of Centrex partial porting needs to be confirmed with the various switch vendors.

Agreed.

The LNP/MBG requirements for number pooling and Centrex Interworking are identical.  Nevertheless, switch vendors offer software for specific applications and have been known to thwart unauthorized uses of the functionality.  AT&T Canada/VTL fully intend to discuss Centrex Interworking feature packaging and pricing with their respective vendors.

It should be noted that LNP/MBG interworking is an integral component of Lucent’s MBG package.  Hence, ongoing Lucent support for the functionality is not an issue.

Comment 24

Context: It is possible to turn off, or avoid provisioning features that are not included in the basic level of functionality defined by TR-868.

Has there been any testing done to confirm that when the features/packages that produced proprietary messages/parameters are turned off for a customer group, other customer groups would not be impacted?  Can these features/packages be “activated or deactivated” on a per nodal basis (i.e. the features are allowed to work on intra-switch basis only?

With respect to the Nortel switch, the approach used by AT&T Canada was to work down from the most recent version of MBG, as opposed to using the older version that is an exact match with TR-868.  This made it more difficult to set up the test environment, resulting in some of the noted anomalies.  On the other hand, this approach was seen as essential in order to minimize cross impacts on other customer groups within the switch.  However, potential cross impacts were not examined during the testing.

Regarding the second question, an examination of the MBG translation tables suggests that the answer is affirmative.  This was not verified through testing.

Comment 25

Context: General.

Depending upon the discussions at the NTWG and the eventual outcome regarding policy, BPWG should be given an opportunity to review the impacts, if any, on processes and operations.

Agreed.

AT&T Canada /VTL Responses to TELUS’s Questions

The TELUS contribution consists of two sets of questions.  One set is directed towards clarification and the other is general.  The authors have split the second set of questions into two parts, the first dealing with the Centrex Interworking task at hand and the second addressing potential subsequent work in the area of IP Centrex.

The questions appear in italics followed by the AT&T Canada/VTL response in regular font.

Section 1 (Clarification)

Question 1

Throughout NTCO202 the authors referred to TR 868 numerous times.  Is there a corresponding ANSI, ITU, etc. standard?

AT&T Canada/VTL are unaware of a corresponding ANSI, ITU, or other standard for an MBG application.  However, an exhaustive search has not been conducted and other standards might exist.

The stated purpose of TR-868 is to “present the Telcordia view of proposed generic requirements for the Multiswitch Business Group (MBG) Structure.”  As a “structure,” this specification goes beyond the simple definition of CCS7 parameters at a network interface.  Rather, its scope encompasses a complete switch application.

It should be noted that the authors have verified every CCS7 parameter and field setting in TR-868 against the corresponding parameters and field settings permitted in ANSI T1.113.  There is no divergence from the ANSI standard within the identified MBG subset of T1.113.

Question 2

In section 2.3.1 the authors claim, “the Centrex Minimum Feature Set (CMFS) could be supported between two different vendors’ products, making it a defacto standard.”  What is the rationale for the authors to propose that a limited success lab experiment be deemed a defacto standard?

This question cannot be answered directly without validating the included insinuations of testing inadequacy.  Hence, before answering the question, the insinuations must be addressed.

AT&T Canada/VTL are convinced that technical feasibility has been demonstrated in a manner that should satisfy an objective observer.  Hence the phrase “limited success” is inappropriate.  A careful reading of the report should have convinced TELUS that the Montreal testing was not a “lab experiment;” rather it was conducted between the networks of two LECs using the local network transiting architecture.

With respect to the question, the authors were unaware of TR-868 when the task was initiated.  In the absence of a suitable standard, the original CMFS was based on the capabilities implied by the ANSI T1.113 description of the Business Group parameter.  The existence of TR-868 was eventually revealed to the authors by the switch vendors, both of whom claimed their products were in conformance with this standard.  AT&T Canada/VTL have tabled several NTWG status reports since this task was established, including at least one revealing the existence of the standard.  Consequently, all parties should have superseded the term “defacto standard” with “TR-868” once the existence of the latter was made known.

Any references to “defacto standard” in the final report are there for historical purposes.

Question 3

In section 3.1.2 the authors inserted the quote: “’Additional parameters relating to MBG may be appended to the IAM used for call setup;’”

a. What is the reference for this quote?

b. What are the extra parameters mentioned in this quote?

c. Is this parameter in TR 317?

d. Is additional software required to equip this extra parameter?

e. If yes, is either AT&T or VTL willing to pay for the other LECs to purchase it?

The questions reveal a misunderstanding regarding the intent of MBG as described in TR-868.  As stated in the preamble to this contribution, TR-868 describes a structure for call setup over the PSTN in a way that preserves BG identity.

a)
All of the requested information can be found in section A.2.1.4 of TR-868.  The IAM parameters that are directly associated with TR-868 functionality are Called Party Number, Business Group, and a Generic Address parameter to convey an abbreviated calling number, if required.  Any additional MBG-related optional parameters included in the IAM are associated with features.  The precise quote can be found in the last paragraph of the aforementioned section.  The purpose of the cited statement, and the reason for quoting it in the final report, is to place an upper boundary on what is involved in the MBG “structure.”

b)
The extra parameters depend on which features are being supported within the BG.  Based on the feature set included in TR-868, the extra parameters are Redirection Information and Original Called Number.  The Generic Name parameter was optionally added to the MBG IAM in GR-1188-CORE.

c)
Yes, all the extra parameters are in TR-317, except for the GN parameter, which is in GR-317.  In fact, TR-317 is the foundation for TR-868, as it must be if PSTN and MBG are to share the same trunk groups.  (Refer to Section A.2 of TR-868.)

d)
No, assuming the features were included in the pre-MBG customer environment.

e)
This is not an appropriate question for a technical forum.  Moreover, following resolution of the ILECs’ policy issue, discussions are needed between AT&T Canada/VTL and the switch vendors to define a Centrex Interworking package (refer to the response to Bell’s Comment 23).  Until this is done, it is impossible to know the total cost of the basic structure, or which elements have unique costs.

Question 4

The authors state in section 3.3 that LEC013 contains the software feature FN A59012468 that is necessary in the DMS switches for Centrex interworking.

a. Is this software feature available in DMS loads before LEC013?

b. Is this software feature part of the standard load or standard Centrex offering or does it have to be purchased as an enhancement?

c. If it does need to be purchased is AT&T and VTL willing to pay for the other LECs to purchase it?

d. The authors claim that this same functionality is provided in the Lucent switch since VTL had it “from the outset”.

i) Is there an associated feature package number attributed to this functionality?

ii) Did VTL purchase a feature package when Centrex was purchased thus making it appear to be available “from the outset”?

a)
AT&T Canada is unaware of any patch back capability for FN A59012468.

b) This feature is not part of MBG on DMS.  It is currently an extra cost option.

c) This is not an appropriate question for a technical forum.  However, AT&T Canada intends to have the LNP/MBG interworking feature included in the aforementioned Centrex Interworking package.

d) (i) The MBG functionality is part of the product “Centrex Network” in a Lucent 5ESS switch.  Centrex Network is included in feature 99-5E-1156, which is described in Lucent’s literature as a standard version of the Centrex product.  It can therefore be assumed that the LNP/MBG interworking functionality has been available on a Lucent switch since at least 1999, was present when the initial testing took place in the summer of 2000, and is an integral part of Lucent’s MBG product.  With respect to part (ii) of the question, since each LEC and equipment vendor may have a different view of what is included in an “initial load” or a “basic package,” it is not relevant to know whether VTL paid to activate a particular option.

Question 5

In section 3.6.3 the authors state, “All but one test case worked as expected.”  Is it the authors’ contention that the industry accept interworking as a standard when they themselves did not get 100% of the tests to work?

The purpose of the testing was to demonstrate the technical feasibility of Centrex Interworking, given the ILECs’ insistence that interworking between networks, and between various vendors’ products, would not work without extensive vendor development.  As the wording of the Task shows, it was hoped that all parties could work together constructively to address technical, administrative, operational, and business issues prior to deployment of Centrex Interworking.

There was one test case, involving a forwarded call that produced an unexpected result.  Subsequent analysis provided answers that should have satisfied an objective observer.  Thus, in the opinion of the authors, technical feasibility has been adequately demonstrated.  Refer to the answer to Bell’s Comment 2 for further explanation of the AT&T Canada/VTL approach.

Question 6

In section 3.6.3 the authors state, “forwarding reason displays were not consistent at the Lucent switch”.

a. Is this something that should be made consistent?

b. Is it the authors’ contention that the industry accept interworking when reason displays are not 100% consistent?
a)
Yes.

b)
Yes.  Aside from being a trivial issue, the consistency of reason displays on the Lucent switch has nothing whatsoever to do with the technical viability of Centrex Interworking.

Question 7

In section 3.6.3 that authors state that Lucent adds an additional IAM message that is in the ANSI standard but not in TR 868.

a. What is the ANSI standard referred to?

b. What is the additional IAM message?

c. Was this observed in the tests or was this assumed?
The cited section refers to an additional parameter in the IAM.  There were no additional messages.

a)
The standard is ANSI T1.113, “Signaling System No. 7 (SS7) — Integrated Services Digital Network (ISDN) User Part.”

b)
The additional parameter in the IAM was the Information Request Indicators (IRI) parameter.

c)
The parameter had no effect on the test results.  Instead, it was observed during the detailed analysis of results.  This parameter can be seen in the IAM protocol analysis results, which are included in the appendix to the report.

Question 8

In section 4.2.4 the authors state, “given that TR-868 achieves the specified degree of feature transparency”.

a. Please expand as to what is meant by this statement.

b. Who specifies the “degree of feature transparency”?
a)
Section 2 of TR-868, entitled “User Perspective,” states “One of the main goals of MBG is that the apparent differences between BBG/BBG-I and MBG be minimized for the customer purchasing business-group services and for the user of the service.”  (BBG/BBG-1 is the single switch application.)  This user perspective statement sets “feature transparency” (otherwise known as “minimization of apparent differences” between single switch and multiple switch operation) as a primary goal of the specification.  Accordingly, the specification reviews each of the traditional Centrex features and determines the subset of features to be supported between switches.  This constitutes the “specified degree of feature transparency.”

b)
In the case of TR-868, the “degree of feature transparency” was that which was deemed acceptable to those LECs participating in development of the specification.  The Canadian Industry may expand this degree of feature transparency, as it sees fit.

Question 9

In section 4.2.4 the authors state, “it should be possible to divide the partial port into stages”.  Is this statement based on test information or is this an assumption?

The tests were deliberately set up to demonstrate the ease with which lines could be moved from one switch to another using the existing LNP architecture.  Whether the lines moved are 2 (as in the test) or 102, the process remains the same.  The key point of this section is that there is no need to update Centrex translations when lines are ported.

Question 10

The authors listed numerous anomalies in the notes section of the tests report.

a. Is it the author’s plan to address and resolve these anomalies before proceeding?

b. In the test case note (2) the authors state, “On the Lucent switch, this requires the abbreviated number delivery feature to be turned on.”

i)
Does this entail purchasing additional features from Lucent?

ii)
If yes, is either AT&T or VTL willing to pay for the other LECs to purchase it?

iii)
Does turning this feature impact any other service?

c. In test case note (4) the authors state that for the problem in case 10 they “concluded that this call was directed to a non-provisioned IVMS.”  Is this just an assumption?

d. In test case note (5) the authors state “This feature requires the originating switch to send an Information Request Indicator”.

i)
Is this an additional software package that needs to be purchased?

ii)
If yes, is either AT&T or VTL willing to pay for the other LECs to purchase it?

Iii)
Is this parameter in TR 317?

a)
Yes, all anomalies must be resolved before proceeding with network introduction.  However, as noted in the responses to Bell’s Comment 2, the Commission’s determination on the policy issue is gating to this potentially resource-intensive activity.

b)
The answer to i) is affirmative.  Part ii) is not an appropriate question for a technical forum.  The answer to iii) is negative; this feature is provisionable on a per-BG basis.

c)
No, the conclusion that the call was directed to a non-provisioned IVMS was a deduction based on solid evidence.  Analysis of the IAM (which is included in the report) proved that the problem was internal to the Lucent switch.  The REL message showed that failure to complete the call was due to a non-provisioned resource.  Subsequent investigation showed that an IVMS was expected but not provisioned.  The authors submit that VTL was justified in choosing not to provision this functionality for retesting purposes during a technical feasibility trial.  As answered in part a), the unexpected result in this test case will be resolved before proceeding with network introduction.

d)
The answer to part i) needs investigation, but is likely affirmative.  Part ii) is not an appropriate question for a technical forum.  With respect to iii), the parameter is not in TR-317, but is included in ANSI T1.113.

Question 11

The authors claim that part of the CMFS is Calling Party Identification (number and name).  TELUS assumes that delivery of name between AT&T and VTL for these tests utilized the Generic Name parameter found in the IAM.

a. Did any of the tests utilize the TCAP method of providing Calling Name?

b. Can one or both of the LECs in Centrex Interworking use the TCAP method?
The basic TELUS assumption is correct: the Generic Name parameter was used in these tests.

a)
The TCAP method was not tested.

b)
Yes, the switch vendors offer the TCAP method of CNAM within Centrex.  However, this application should not be considered unique to Centrex Interworking, particularly if a customer is already being provided with private names.  The Centrex application is different from PSTN CNAM in that BGID must be provided to the calling name database for both the calling and called parties.  This information is needed to determine whether a public or a private calling name should be supplied.  It is also possible to establish a hybrid application wherein the TCAP method is used for outside calls and the GN parameter method is used for calls internal to the BG.  The latter approach might well be easier to deploy (and definitely less costly, especially if the existing name database cannot support both public and private names).

Section 2a (Centrex Interworking – General)

Question 1

TELUS has conducted interworking tests between the GTD 5 and the DMS that failed.  Granted the scope of those tests were different from that of AT&T and VTL’s tests but we were unable to even get the call to complete.  With this in mind, what is AT&T and VTL’s proposal for ensuring Centrex interworking is possible if new or existing LECs deploy or have already deployed TDM Centrex using vendors other than Lucent or Nortel.

A feature description of GTD-5 EAX, part number SP-16172-MLBG, can be found on the AG Communications Systems Web site at…

http://www.agcs.com/productsv2/gtd5/switching/features/subscriber/custom_calling/multiloc_bus_grp.htm 

The description states that AGCS’s MBG feature interworks with MBGs from different switch vendors, across multiple networks, “provided they are within a single LATA and connected via SS7 trunks.”  It is noteworthy that this brief list of qualifiers does not exclude LNP, suggesting that the LNP/MBG interworking capability is inherent in the feature, as is the case with Lucent’s MBG.  Although TR-868 is not specifically mentioned, the bold statement that this feature interworks with different vendors’ MBG products would strongly suggest compliance with some sort of Industry standard, and Telcordia’s TR-868 is the only such North American standard discovered to date.

Nortel states on its Web site that DMS Centrex is “built on TR-868.”  Thus it appears to the authors that the failure of the TELUS tests was due to causes other than MBG incompatibility between the switch vendors.

There are many reasons why a GTD-5 and a DMS might fail to interwork, even though both are compliant with TR-868.  The most likely is that one vendor’s MBG had been updated to interwork with LNP (the GTD-5) and the other had not (the DMS), and the testing took place in a portable NPA-NXX.  AT&T Canada/VTL learned through a similar testing experience in the summer of 2000 that there are no viable field-implementable work-arounds capable of resolving such an incompatibility — in other words, the update to LNP/MBG interworking is not backwards compatible.  Another reason for failure of the products to interwork might be that the translations (particularly in a DMS with a late-vintage MBG package, where the translations are known to be extremely complex) were not set up correctly.

It is further noted that the Siemens EWSD platform supports conventional MBG, as of Release 18.0.  Compliance with TR-868 has not been confirmed, but is considered highly likely, given the position of the other three vendors discussed herein.

AT&T Canada/VTL submit that it is unlikely any new or existing LEC has deployed or will deploy a TDM Centrex switch that is inherently incapable of interworking with either a Lucent or a Nortel switch via MBG.

Question 2

There were many issues that were not covered in the NTCO202 that need to be addressed.  Some of these are:

a. One of the problems that TELUS noticed during the GTD 5 / DMS interworking tests was terminology in documentation.  What is AT&T and VTL’s proposal for standard terminology for Centrex and MBG so misinterpretation does not occur?

b. NTCO did not include test results for different access technologies or customer’s devices.  Is AT&T and VTL going to perform additional tests to investigate the implication of interworking for Centrex over PRI (primary rate interface) and BRI (basic rate interface) plus the use of customer devices such as BRI sets, EBS (electronic business sets) sets, MBS (meridian business sets) sets, MBSII sets, MBS emulators, Centrex consoles, GTD 5 feature phones?

c. Are there any implications with respect to AMA (automatic message accounting) records, SMDR (station message detail recording) records or switch maintenance logs?

a)
It is agreed that there are wide variations in terminology.  Nomenclature varies from vendor to vendor, and there are also different LEC marketing names for some of the features.  One need look no further than the definition of MBG — i.e., “Multiswitch” or “Multilocation” Business Group.  The simplest answer is to start with the TR-868 nomenclature, which recognizes the issue and goes to great lengths to provide standardized terminology.  Later on, more familiar Canadian terminology can be substituted through CISC consensus.

b)
AT&T Canada/VTL will undoubtedly test several of the access technologies during the phase of testing that follows Commission determination.  A brief summary of the authors’ opinions follows, based on literature published by Telcordia and the vendors:

· PRI
The abbreviated numbering plan and closed user group are the only MBG capabilities supported.  In general, station features are not supported.

· BRI and BRI sets
As above.

· EBS, MBS, MBS emulators, Featurephone
Based on the literature from three Centrex vendors, MBG is stated to be compatible with all of these access technologies.  However, not all of the features that can appear on these devices are supported between switches since EKTS is excluded from MBG.  Multiple Appearance Directory Number (MADN) is a good example of a non-supported feature.

· Centrex Consoles
These and some other EKTS functions can be supported via MBG, but in most cases, only with the inclusion in the CCS7 IAM of a proprietary NETINFO parameter.  The reason is that subgroups in large businesses or governments exceed the size normally expected of small business units.  But Centrex consoles are usually associated with such business units.  Since subgroups are the only granularity available under the ANSI standard, a finer resolution is needed — hence the requirement for a NETINFO parameter.  In summary, if Centrex consoles need to operate between switches (which is by no means a certainty), then this area should be further studied.  (Refer to the aforementioned AGCS Web site for this vendor’s opinion on console interworking.  The Nortel documentation for MBGII contains additional information about MBG support for business sets and consoles.)

c)
The cited administrative data is expected to be maintained separately by each LEC.  A customer who chooses to split his business between two LECs, or wishes a transition interval in which two LECs would be involved simultaneously, must expect a degree of duplication in the receipt of billing and administrative data.

Section 2b (IP Centrex interworking)

As stated in the preamble, AT&T Canada and VTL recommend a graduated approach to Centrex Interworking, beginning with a first step that fits within the existing TDM LNP framework.  The current TR-868-based interworking initiative exemplifies such a first step.  Eventually, once IP has been successfully applied to legacy Centrex, and the details of IP interworking for POTS have been worked out by the Industry, IP Centrex interworking would be the next logical step.

AT&T Canada and VTL have considerable background in VoIP technology, including extensive experimentation with IP Centrex.  This experience suggests that while the concept is interesting and will undoubtedly be the way of the future, there are many issues to be resolved before this becomes a reality.  While the authors consider the topic of IP Centrex to be out of the current Centrex Interworking context, it was thought useful to share some of the observations and conclusions.

Question 3

Has AT&T or VTL conducted any interworking compatibility tests with IP Centrex equipment?  If yes, what was the equipment make and what was the result?

No.

Question 4

In the future the trend will be towards deploying IP Centrex.  What is AT&T and VTL’s proposal for ensuring Centrex interworking is possible when this occurs?

AT&T Canada/VTL believe that the evolution towards IP Centrex needs to be differentiated into near-term and longer-term, along the following lines:

Near-Term: Large customers who are candidates for Centrex Interworking tend to be extremely conservative.  Consequently, it is seen as essential that the existing stable and secure Class 5 configuration be used for billing, OAM&P, network signaling, and so on.  Such an approach should coincide with a LEC’s desire to safeguard the investment in existing assets.  The packet component of this configuration should be focused on the area where it will do the most good in the near term — i.e., on tangible benefits in the access network, such as access cost reduction, extended reach to smaller locations, service integration, and feature enhancement.

An example of such a near-term configuration can be found on the AG Communications Systems Web site at…

http://www.agcs.com:80/productsv2/imergecfg/works.htm
This example shows a Class 5 switch (5ESS, DMS, GTD-5) interworking with the PSTN.  The switch then interfaces with an IP gateway, such as AGCS’s iMerge™ product, via the standard interface for Digital Loop Carrier Systems (DLC) — i.e., Telcordia GR-303.  It is claimed that this configuration supports access to the full range of traditional Centrex services provided by any of the three identified vendors.  However, AT&T Canada’s experience with a number of products has shown that there are serious issues to be addressed, such as the proper handling of E911 calls originated from remote locations.

AT&T Canada/VTL submit that this type of near-term approach will preserve the traditional Class 5 Centrex environment for the foreseeable future, particularly where large customers are involved.  Hence, Centrex Interworking via MBG will remain viable for a long time.

Longer-Term: For the purpose of this discussion, the longer-term configuration is assumed to be one where TDM is no longer used, even for Centrex Interworking.  This will eventually happen, but only after the full Centrex feature set is available in IP format, QoS has been demonstrated to the satisfaction of large customers, the E911 issues have been resolved, and there is a valid reason for replacing the existing investment.  This may take some time.

Up to this point in the discussion, it has been assumed that Centrex Interworking is based on MBG, as defined by TR-868.  And, as stated in the preamble to this contribution, MBG is a structure for call setup over the PSTN in a way that preserves BG identity.  Although the CCS7 signaling pipe is common to all TDM network applications, there remains the legacy of multiple voice trunk groups.  As explained in the original report, the primary function of the MBG structure is to allow a multiplicity of private trunk groups to be combined and integrated with PSTN trunk groups, thus achieving a measure of consolidation.  In the IP world, all voice associations as well as related signaling messages are already integrated into a single stream.  Thus, MBG, as defined by TR-868, would be redundant in a pure IP world.

The Centrex Interworking requirement will not disappear with the redundancy of today’s MBG.  The enabling structure will simply evolve to the new technology as the network evolves.  For example, BGIDs will likely be superseded by IP domain names.  There will still be a need for a Centrex Minimum Feature Set (CMFS), but it will be supported by an appropriate set of H.323 or SIP signaling requirements.

A case in point involves the proposed “person locator services.”  In true IP Centrex, this feature could be deployed network wide with relative ease.  The approach involves multicasting a SIP INVITE (or equivalent) message to all end points within the private network and awaiting an OK response from the terminal where the desired person is located.  In order for another LEC to supply a portion of the network on an even footing, person locator messages would have to be exchanged between LECs.  Thus, AT&T Canada/VTL predict that the NTWG parties will eventually be required to discuss such IP interworking under the umbrella of Centrex Interworking, or an equivalent task.

The recent announcement of large scale IP deployment by TELUS, and the possibility that other networks will follow suite, raises the issue of VoIP interworking for POTS calls.  This is because networks will not want to maintain obsolescent TDM components solely for the purpose of network interworking.  Thus, as recommended in the preamble, this step should precede work on IP Centrex interworking.  For example, this work would be needed to resolve which of the two competing IP signaling protocols should be used between networks.  Once Industry agreement has been reached on the POTS interface, work could begin on what would need to be added to support Centrex Interworking.

Question 5

Some Centrex vendors have new IP business service products that are similar to Centrex but under a different name.  How does AT&T and VTL propose to distinguish what is Centrex and subject to their proposed interworking requirements versus what is not?

Non-traditional telecommunications vendors are offering “Centrex type” products in order to capitalize on what they see as an enormous new marketing opportunity brought about by IP Centrex.  These vendors lack the resources to match the huge investment that Nortel, Lucent and the other major switch vendors have already made in legacy Centrex.  Instead, these newcomers combine a few popular key system features with a private dial plan, add integrated data transport, and then throw in the promise of a powerful service creation environment.  Such offerings seem geared towards home offices, small businesses, or perhaps larger customers comprised of many small branch locations, as opposed to traditional large Centrex customers.

From a practical point of view, in order to qualify as a candidate for Centrex Interworking, a Centrex product must appear to the network as a Class 5 switch having TDM trunks and a CCS7 interface.  A review of recent RFPs has demonstrated to AT&T Canada/VTL’s satisfaction that large customers want all the legacy Centrex features, coupled with traditional QoS.  The IP component of a Centrex offering is treated as an interesting adjunct that should (or even must) be included in the package, but not as the foundation for continuity of service.  This suggests that the core of products capable of meeting RFP requirements will continue to be Class 5 switches.  Thus the simple answer to the question is that any IP Centrex that can satisfy the needs of large business customers is likely to be a candidate for Centrex Interworking.

Question 6

Do AT&T and VTL propose to put controls over which IP Centrex products LECs can select?

This is not an appropriate question for a technical forum.  However, in the authors’ opinion, the selection process is and should remain a LEC’s internal business.

Question 7

Do AT&T and VTL propose to put controls over which IP business service products LECs can provision or sell?

This is not an appropriate question for a technical forum.  However, one could ask the same question within the existing POTS LNP environment.  Could a LEC decide to deploy residential IP switches that are incapable of interworking with non-affiliated IXCs, or of supporting LNP?

AT&T Canada/VTL would prefer that customers play the primary role in determining which IP business service products LECs can provision and sell.  As indicated in the response to Question 5, there is confidence that this will be the case, particularly in terms of ruling out substandard products.
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