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I.
Introduction

Within the telecommunications industry there has been significant discussion about the need, in a multi-provider environment, to identify all entities involved in one or more aspects of a circuit-switched call.  The primary focus has been on identifying the “account owner” on calls involving unbundled network elements, end office interconnection or resold local service.  The perceived drivers for this activity include reducing toll fraud, improving the accuracy and timely billing of customer usage, supporting inter-company compensation mechanisms, and providing access to enhanced services offered by competing providers. Five alternatives for addressing Service Provider Identification (SPI) have been identified and analyzed.  These alternatives include both switch-based and external database managed solutions that identify, on a per call and/or per telephone number basis, both the facilities-based provider(s) and the billing entity(ies) for the calling (and perhaps called) customer, i.e., the account owner(s).  These alternatives suggest that these identities could be made available either in real time (i.e., during the call) or during the downstream rating and billing process.

II.
Background 

The Joint CLC FCS Service Provider Information Issues Task Force was formed September 1998 in order to facilitate the resolution of issues related to Service Provider identification problems across several of the Carrier Liaison Committee (CLC) subtending forums.  The mission statement of the Task Force was established as "To improve communication between CLC FCSs on service provider information issues and provide input toward proposed resolutions when appropriate."  

The CLC Forums Committees and Subcommittees (FCS) involved in the task force were the Ordering and Billing Forum (OBF), the Toll Fraud Prevention Committee (TFPC) and the Network Interconnection Interoperability Forum (NIIF). The Joint CLC FCS also worked with representatives from T1S1 and reviewed additional related work activity.  The following issues were identified as related to the problems of SPI:

	FCS
	Issue 
	Issue Name

	OBF
	1182
	Unique Identifier for Each Industry Segment Representative

	OBF
	1496
	Line Level Database

	OBF
	1408
	Billing Validation Databases (BVDB) and AMA Support for LNP

	OBF
	1643
	Segment Identifier for Call Flows

	NIIF
	0017
	Competitive LEC Specialized Routing Requirements 

(closed December 1997)

	NIIF
	0029
	Data Resource for Service Provider Identification 

(closed December 1997)

	NIIF
	0067
	Network Capabilities Supporting Line Level LSP Identification

	NIIF
	0083
	Originating and Terminating Service Provider Identification Information

	NIIF
	0131
	Identification of Service Providers for Circuit Switched Calls

	TFPC
	0058
	Local Resale Fraud

	T1
	LB803
	Letter Ballot for Service Provider Identification


The Task Force developed a work plan and coordinated activities, but agreed they would not assume responsibility for working SPI-related industry issues. The Task Force evolved to a situation where representatives from the OBF regularly attended NIIF/NIAC and TFPC meetings and provided information.

III. Purpose

The purpose of this document is to identify and analyze the architectural alternatives for the identification of service providers for circuit switched calls.

A.
Statement of Problem

Many changes have occurred in the telecommunications industry recently to foster the competitive provisioning of telecommunication services.  Among these changes are the mandates contained in the Telecommunications Act of 1996, as well as, Federal and State Regulatory resale and unbundling decisions.  Unfortunately, some of the changes that have taken place have made it difficult to identify the entity providing service to the end user, as well as identification of the entity that will provide the billing and collections function.  Additionally, access and interconnection billing cannot be performed accurately or in a timely manner without this information.  

Traditionally, Local Service Providers (LSPs) were identified based on Numbering Plan Area and central office prefix (NPA/NXX).  In today’s competitive environment, line level information is required to identify the provider and central office information.   In some cases today the NPA/NXX owner may be able to identify the LSP, however there is no means to share the information with the remaining portion of the industry in a timely manner for billing purposes.  This results in an inability to bill the end user long distance charges through Billing and Collections (B&C) contracts or to obtain the End-User Billing Name and Address (BNA) information from the appropriate carrier.  In addition, there are problems such as misdirected messages, untimely billing and uncollectable revenue. The lack of service provider identification also results in an inability for long distance and local carriers to know who will render a bill for access and local interconnection charges and the inability to perform accurate access and local interconnection bill verification.

Porting and pooling of numbers can be identified through data contained in the Number Portability Administration Center (NPAC) databases outlining the provider and central office information.  However for resold and unbundled lines there is no industry database that contains the complete set of information needed for accurate access, local interconnection and end user billing.  In addition, the ability to readily change LSPs contributes to the problems identified below: 

1. Unbillable Call Messages – These occur when the long distance carrier sends a billable record for casually dialed, alternately dialed, operator assistance, directory assistance, or other transaction based services to the incumbent service provider who no longer owns the telephone number. The following negative situations can occur: 

· Local providers can no longer be identified by the NPA/NXX. 

· Messages returned by the Incumbent Local Exchange Carrier (ILEC) or Independent Operating Company (IOC) result in unbillable calls due to untimely returns, inconsistent Operating Company Number (OCN) population and inconsistent return code population.  This results in aged billing and uncollectibles. 

· Although the new LSP Company Code/OCN may be sent to the interexchange carrier by the Local Exchange Carrier (LEC), this often still results in unbillable traffic due to the lack of a B&C agreement or the local providers inability or unwillingness to provide the BNA. This may also result in uncollectable usage or denied billing due to the time involved in all these separate processes. 

· Operational costs may be increased as a result of misdirected customer service calls, trouble ticket calls and customer complaints. 

· The aged billing may ultimately result in additional customer dissatisfaction. 

2. Access and Local Interconnection Problems – These occur when long distance companies are unable to determine the LEC that will bill access for their calls in an unbundled service environment.  The following negative situations can occur: 

· The inability to perform bill validation results in disputes, which may be filed with all companies where multiple local service providers are rendering access bills. 

· Where local and intra-local access and transport area (LATA) reciprocal compensation exists, there is difficulty determining the appropriate company to bill when the network has been unbundled on the originating end of the call.  This results in the incorrect company being billed reciprocal compensation charges, as well as, the inability to perform bill validation. 

· Initial and ongoing notification processes required in Multiple Exchange Carrier Access Billing (MECAB) are currently performed manually which allows room for error and lack of participation because of the additional operational costs.  Without the notification, bill validation, rendering of accurate bills and record exchange processes may not occur. 

3. In a resale and unbundled environment, there is a greater potential for fraud. Aged billing and uncollectibles contribute to the following fraudulent situations:

· Individual customers can incur long distance and other transactional services for which they know they will never be billed. 

· Unethical companies knowingly market free long distance with no intent to sign a B&C or provide BNA. 

· Certain telemarketing companies establish themselves with/as resale or unbundled Competitive Local Exchange Carriers (CLEC) and utilize numerous transactional services for short timeframes to avoid billing. 

B.
Desired Attributes for Addressing the Problem
The Ordering and Billing Forum (OBF) has identified a number of different attributes that need to be made available to completely identify all service providers associated with a particular call.  They have also identified specific points within the path of a call where such attributes should be collected and recorded.  The following provides a breakdown, by collection point, of those desired identification attributes. 

Originating Switch:

1. Originating Switch Owner Identification

· Entity Type e.g. Regional Bell Operating Company (RBOC), IOC, CLEC, Wireless, Unbundler, Reseller

2. Originating Account Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

3. Terminating Switch Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

4. Terminating Account Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

5. Tandem/Intermediate Switch Owner Identification (if not direct routed)

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

6. Tandem Account Owner Identification (if not direct routed)

7. Account Owner of Billing Telephone Number

Intermediate  Switch (Tandem):

1. Originating Switch Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

2. Originating Account Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

3. Terminating Switch Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

4. Terminating Account Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

5. Tandem/Intermediate Switch Owner Identification (if not direct routed)

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

6. Tandem Account Owner Identification (if not direct routed)

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

Terminating Switch:

1. Originating Switch Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

2. Originating Account Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

3. Terminating Switch Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

4. Terminating Account Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

5. Tandem/Intermediate Switch Owner Identification (if not direct routed)

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

6. Tandem Account Owner Identification (if not direct routed)

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

IXC Switch:

1 Originating Switch Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

2. Originating Account Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

3. Terminating Switch Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

4. Terminating Account Owner Identification

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

5. Tandem/Intermediate Switch Owner Identification (if not direct routed)

· Entity Type e.g. RBOC, IOC, CLEC, Wireless, Unbundler, Reseller

6. Tandem Account Owner Identification (if not direct routed)

7. Account Owner of Billing Telephone Number

C. Other Considerations:

1. In Host-Remote switch environments, the host switch owner identification and the remote switch owner identification should be provided when the owners are not the same company.

2. Switch Owner and Account Owner information should be provided in 4-character alphanumeric fields.  National Exchange Carrier Association (NECA) and Telcordia - Traffic Routing Administration (TRA) have reconciled their current set of numbering conventions (Company Codes/Operating Company Numbers) so that they are in alignment and meet this need.

3. Switch Owner and Account Owner information should be available regardless of whether the network uses Multi-Frequency (MF) or Signaling System 7 (SS7) protocols.

D.
Traffic Types:

The above attributes and considerations are recommended for the following traffic types regardless of the Provider/Carrier:

· Local – direct dialed, operator handled

· Extended Area Service (EAS) – direct dialed, operator handled

· IntraLATA toll – direct dialed, operator handled

· InterLATA toll – direct dialed, operator handled

· Interstate toll – direct dialed, operator handled 

· Originating 800/8XX 

· Originating 500, 900, 950, 976, 700

· Directory Assistance - direct dialed, operator handled

IV. Assumptions

· Different service providers may have different needs

· Ubiquitous deployment and participation will be necessary in order to effectively deal with the problem

· All service providers should allow access to line level information and maintain the accuracy of the information

· Every wireline and wireless service provider should have a unique 4-character alphanumeric SPI code (i.e., OCN/Company Code)

V. Alternative Network Architectural Arrangements

Five possible technical alternatives have been identified that could provide SPI information.  These are:

A.  Switch-Based Alternative

B.  Non-Real Time Database Alternative

C.  Network Database Alternative

D.  Non-Call Setup Network Alternative

E.  Phased SPI Implementation Alternative 

A.
Switch-Based Alternative

This alternative calls for the provisioning of SPI information within each switch, for the purpose of mapping the account owner and/or switch owner to every working directory number and interoffice trunk group.  It is intended to facilitate faster and more reliable identification of local service providers involved in originating, terminating or transiting a call.  Expansion of this capability to support the identification of signaling and third-party providers, or its use to invoke customized routing and service branding features, has also been considered. This alternative is the subject of requirements detailed in T1S1’s draft proposed standard (T1S1-99/249), and Telcordia’s Service Provider Identification Capability Specifications document (GR-2970-CORE, December 1997), provides generic requirements for the switch-based provisioning of SPI information.

When a call is originated, information regarding the account owner of the calling party is made available as a line-based attribute.  Both the Account Owner and Switch Owner information is forwarded in a new parameter within the (SS7) call-setup signaling Initial Address Message (IAM).  This information is made available to every network node within the call path.  When the call reaches the terminating switch, similar information regarding SPI for the called number is returned via (SS7) response messages (e.g., Address Complete Message (ACM), Answer Message (ANM).  When this information is received, the originating switch has the option of including it within the originating Automatic Message Accounting (AMA) record.

This solution would provide the desired switch and account owner information in real time for both the calling and called numbers, but not the SPI associated with intermediate switches.  Since the information is stored in each end office switch by the facilities-based provider, there is no need to provision a common network data base infrastructure or to launch Intelligent Network (IN) or Advanced Intelligent Network (AIN) queries to obtain the desired SPI information.

The storing, forwarding and recording of SPI information available with this solution requires a significant amount of interaction between networks.  Therefore, deployment within most or all networks within a service area will be required.  This will involve the development of AMA recording enhancements and new line-based attributes within each switch, as well as enhancements to carrier support systems for switch provisioning.  In addition, new signaling parameters must be developed to carry such information between network nodes within the call path, as well as require, in some cases, augmentation to the existing signaling links.  The switch-based alternative does not appear to address alternate billing situations, in which SPI-type information may be needed for numbers which are neither the called nor calling party.  Furthermore, this solution does not currently address SPI-based screening for call routing purposes, as has been suggested by some carriers.  

The major components impacted include:

· Switch software

· Operating Support Systems (OSS) enhancements

· Billing system enhancements

· New signaling parameters

· Signaling network augmentation

· Switch database

B.
Non-Real Time Database Alternative

This alternative suggests that SPI information should reside in one or more databases not directly involved in the processing of individual calls.  The information could be available upon request to the network, a billing system or any other operations support process after the call connection has been established.  The interval between the actual call connection and the receipt of SPI information pertaining to that call could range from milliseconds to several days or weeks.  This alternative is significantly different from the switch-based alternative, or other database alternatives that provide specific information during the call set-up process (e.g., Local Number Portability (LNP, Line Information Database (LIDB), Toll Free).  

The non-real time approach assumes that the SPI information is not used for completing the call, and can be accessed during post-call activities (e.g., bill processing).  In such cases, there is no need for the database(s) to have any direct association with the network, and instead may be provisioned as a stand-alone component, with data links to local service providers (for populating SPI information) and users (for obtaining SPI information).  It would require, however, that all such providers and users cooperate in providing this information and in ensuring that all qualified entities have access to it.  This suggests the need for a centralized resource, perhaps on a state, regional or national level, that either accommodates direct access itself, or facilitates (via downloads) storage and retrieval at a more local level (e.g., individual company databases).  This, in turn, would require the development of common interface and performance specifications, and probable management by a neutral third party.  This alternative would not accommodate SPI-based screening for call routing purposes.

The major components impacted include:

· Regionalized database(s)

· Billing system enhancements

· Interface and access links

· Database management

C.
Network Database Alternative

Similar to the switch-based alternative, this option provides for the real-time receipt and forwarding of SPI information during call setup.  Unlike the switch-based alternative the information is not retrieved from the network switch itself, but rather from external databases that are connected to the network.  SPI information is obtained through (IN or AIN) queries launched to databases during the call connection process.  The information could become part of the response received to one of the queries currently in use (e.g., LNP, LIDB, Toll Free), or received in response to a completely separate and distinct query type (and processed by a separate and distinct Service Control Point (SCP).  Two approaches may be considered with this alternative.   One would require the forwarding of the SPI information in call setup signaling, similar to the switch-based alternative.  The other approach may involve no interoffice signaling of SPI information.  In such cases, each carrier needing this type of information would be obligated to launch their own queries, assuming that they have a node involved in the call path. 

It is presently unclear as to whether a new network database would be required or if SPI capabilities could be added to an existing database.  Much will depend upon the capacity and flexibility of databases currently in use and their potential for access by other, non-facilities based users.  Current databases are accessed for specific purposes (e.g., LNP, calling card validation, etc.) and may not lend themselves to providing SPI information on every call.  In addition, since the OBF requirements call for SPI information being furnished for multiple points in a call, the possibility of launching a single query to obtain all of the desired information is unlikely.  The impact on call setup times due to the need to launch multiple queries may be significant.  Furthermore, since SPI information may need to be transmitted in both directions, new (SS7) signaling parameters must be developed and implemented, and in many cases, existing link sets will need to be augmented.

Similar to the Non-Real Time Database alternative, this alternative would probably require a centralized resource (state, regional or national in level), that either accommodates direct access itself, or facilitates (via downloads) storage and retrieval within individual carrier databases.  Also similar, this would require the development of common interface and performance specifications, and probable management by a neutral third party.  The size of the resources required to implement this alternative is probably similar in scope to that required to implement LNP.

The major components impacted include:

· Regionalized database(s)

· Billing system enhancements

· Database management

· Carrier database(s)

· Switch software

· Interface/OSS enhancements

· New signaling parameters

· Signaling network augmentation

D.
Non-Call Setup Network Alternative

This alternative proposes a method to obtain SPI information via network signaling but independent of call setup.  Originating Line Number Screening (OLNS) and GET DATA (SS7) messaging provide a means for obtaining information outside of standard call setup for ISDN User Part (ISUP) signaling.  Although OLNS uses predefined data elements in response to this particular type of Transaction Capabilities Application Part (TCAP) query, there is potential for the inclusion of other attributes.  Responses to GET DATA (TCAP) queries can provide unique data elements.  

Similar to the Network Database alternative, this option requires the use of existing or new network databases to actually supply the information.  However, it provides individual carriers involved in the call the flexibility of determining when and where the actual query should be launched.  Since SS7 TCAP messaging is used to access the data, the request will need to be launched by a device that is capable of emulating a Service Switching Point (SSP) node.  In addition, use of SS7 messaging appears to preclude batch processing, which would limit the utility of forwarding queries during non-peak periods.

Many LIDBs already contain an Account Owner (e.g., SPI) field as part of the modifications implemented to support LNP, and some carriers are already offering that information as part of their LIDB service.  As such, use of the LIDB for initially providing SPI may be appropriate.  However, the information available would identify the account owner associated with each telephone number, but not the switch owner.  In addition, similar to limitations identified with other alternatives, SPI information associated with intermediate switches involved in a particular call would not be available, and SPI for both the calling and called numbers would probably need to be obtained via separate queries.  In addition, use of the current LIDB would seem to support SPI-based routing only for alternately-billed calls, not those that are direct-dialed.  The subsequent inclusion of queries for direct dialed calls would raise capacity concerns as the current LIDB network is not sized for this application, however, it can be scaled to accommodate this additional capacity.  Finally, like other database applications, this alternative would require cooperation and participation by all service providers to ensure that SPI information is commonly available and accessible.

The major components impacted include:

LIDB and DBAS modifications 

Billing system enhancements

Switch software

Signaling network augmentation

E.
Phased SPI Implementation Alternative

The NIIF’s analysis of the previous four SPI alternatives suggests that the Network Database alternative (Alternative C) appears to have the potential to most closely align with the criteria identified by the Joint CLC FCS Task Force (Section III).  Unfortunately, implementation of any alternative that provides SPI on a real-time basis as part of call set-up will no doubt have significant network impact and require a lengthy implementation interval.  The NIIF understands that some carriers and billing service providers are experiencing significant problems due to the lack of a SPI and need an expedited solution to their problems.  Therefore, the NIIF’s analysis indicates that it would be appropriate to pursue an expedited implementation of a limited SPI capability using a non-real time database approach that could be enhanced over time.  A phased approach that begins with the inclusion of SPI information within a non-real time accessible line-level database appears to be a near-term implementable solution that provides many of the desired attributes identified in Section III of this document.  The OBF is actively pursuing such a solution with the issuance of its RFP for a national repository line-level database (NRLLDB), and the NIIF supports this approach as the first phase of a more comprehensive solution that may be needed to address all of the OBF’s criteria.  

Therefore, the NRLLDB should include the infrastructure necessary to support an additional phase(s).

The NIIF’s analysis also suggests that there are potential benefits of initially using the existing LIDBs as the database for the initial phase of the SPI implementation.  These benefits include the fact that many existing LIDBs may already contain an Account Owner field
, are accessible by most facilities-based service providers, and may not require new interfaces or support systems to provision or obtain SPI data. An additional benefit is that with the addition of a batch download capability to access the existing Account Owner information, LIDBs have the potential to serve as a non-real time database and already include the SS7 TCAP signaling infrastructure.  However, there are concerns with the use of the LIDBs, including a potential overload of LIDB queries (i.e., TPS capacity), LIDB’s inability to perform batch processing (e.g., off hours downloads), and potential call setup delays due to additional queries.  It should be noted that the NIIF’s analysis only included the existing LIDBs as the potential database for the initial phase of SPI implementation.  The NIIF recognizes that the OBF should and will consider other SPI line level database proposals as part of its RFP process.  The NIIF supports the OBF’s efforts to conduct a thorough analysis of all line level database proposals as part of the RFP process to determine the appropriate NRLLDB.

VI. Conclusion

Several alternatives for storing and obtaining SPI information have been identified and analyzed in this document.  None of the identified alternatives will provide all of the desired attributes or capabilities that are needed, but all of the alternatives will at least partially address the SPI information needs.  The NIIF has determined that the real-time based alternatives for obtaining SPI information during call set-up and including that information in call set-up signaling will require significant network and signaling modifications.  These alternatives will therefore require significant network modification and will be complex and time-consuming to implement.  However, the NIIF understands that some carriers and billing service providers are experiencing significant problems due to the lack of SPI information.  The NIIF recognizes that there is a clear near-term need for SPI information to reduce toll fraud, to provide accurate billing information and to improve inter-company compensation mechanisms. Therefore, the NIIF’s analysis indicates that implementation of a limited SPI capability using a non-real time database approach should start as soon as possible, with the initial SPI capability being enhanced over time to meet all the identified needs for SPI information. The infrastructure necessary to support an additional phase(s) needs to be present.

The NIIF’s analysis suggests that the Network Database Alternative (Alternative C) has the potential to most closely align with the criteria of the Joint CLC FCS Task Force.  As indicated previously, this alternative (along with the switch-based alternative) will be complex, require significant network modification to implement, and will require a lengthy implementation interval under the best of circumstances.  

The NIIF anticipates that the final phase of the SPI implementation should allow for the SPI information to be obtained on a real-time basis and provided during the call set-up signaling in order to meet the necessary criteria.  However, it would be premature for the NIIF to make any specific recommendation concerning the final phase for SPI information at this time. This will be determined at a later time when the initial phase and any additional SPI phase(s) can be evaluated in the context of the evolution of telecommunication.

VII. Recommendations

In order to meet the near-term needs of the industry for SPI information, the NIIF recommends that a phased approach be implemented with the first phase being a non real-time accessible line level database repository.  The NIIF also supports the OBF investigation of a NRLLDB approach as the initial phase of SPI implementation.  This approach will handle most of the SPI information needs. 

The appropriate line-level database repository to be used in this first phase will be determined via the OBF’s Request for Proposal (RFP) and the corresponding vendors’ responses.  The NIIF’s analysis indicates there are potential benefits to using the existing LIDBs as the database repository for the initial implementation phase.  The NIIF recommends the OBF give consideration to the LIDBs and other database alternatives proposed through the RFP process.
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TRA
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� Account Owner is an optional field within LIDB that was developed for LNP.





[image: image4.wmf]_1009199950.doc
[image: image1.wmf]


