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Number Optimization with Transparent Numbers

1.
Basic Description:

Transparent numbers are numbers that can be assigned across a set of rate
centers within some to-be-defined boundary (e.g., an NPA) through the use of a yet to be defined geographic portability technology.
 When assigned, numbers are associated with a specific rate center and serving switch through this technology, which allows rate center and switch information to be signaled independently of dialed number as necessary for call processing and billing.


As existing numbers are made geographically portable, carriers will manage numbering resources within the defined boundary as an aggregate and can assign any number whose NPA-NXX is associated in the LERG with any of the constituent rate centers to customers in any of those rate centers. Likewise, new numbering resources while having a nominal rate center association in the LERG, will be assigned based on utilization within the aggregate as a whole and may be used anywhere within that area.

2.
Availability:
When and where can the measure be implemented? Are there any prerequisites?

With the introduction of number portability outside of a rate area, transparent numbers can be implemented wherever number portability is deployed.  Unlike thousand block number pooling, for example, it is not necessary for multiple carriers to be present to take advantage of this approach; a service provider would be able to assign its own numbers stranded in one low growth rate area to end-users in other areas where new numbers are needed without the necessity of first undergoing rate center consolidation.

The NRO report suggested making the required geographic portability capabilities available would take 4-10 years.

3.
Major Requirements for its Implementation:

e.g. regulatory edict, equipment enhancements, change to procedures, database establishment, administrative guidelines, etc.

If geographic number portability technology were not deployed already, a Federal regulatory edict would be required to cause this measure to be implemented.  

The equipment changes required are largely those needed to implement geographic number portability.  Transparent numbers also require changes in a carrier’s number inventory systems.  This is necessary in order to allow numbers available for assignment to be used for customers and switches independently of the associations normally expected from looking at the NPA-NXXs of the telephone numbers themselves. 

4.
How can its Impact be Projected?

How can the impact of this measure be simulated using NRUF or other data?  

The impact on transparent numbers on life of the NANP can be estimated from NRUF data through adjustments to forecasts for initial and growth blocks or Central Office codes (NXXs).

In estimating the number of initial blocks or codes needed by a new entrant to serve the area of portability, one block or code would be forecast instead of one for each of the rate centers in the area of portability. Carriers expanding their coverage within the area of portability would not require new CO codes or blocks to cover new rate centers.

Where forecasting growth of existing carriers, the forecasts for rate centers within the area of portability would be combined, and the appropriate threshold for new resources would be applied to the utilization calculated for the combined numbering resources in the area of portability. Since carriers forecast in units of thousands blocks or NXXs, existing NRUF data may complicate capture of the full impact of transparent numbers on growth resources. For example, where a carrier forecast indicates a block is needed in each of two rate centers within the area of portability, it is not strictly clear whether the carrier requires one block or two. Several approaches are possible:

1. Assume the sum of demands (two blocks) – in this case no benefit is shown.

2. Assume the minimum demand (one block) – this underestimates demand where a carrier really needed, for example, 700 numbers in each of two rate centers. It is especially likely to do so where the area of portability includes many rate centers.

3. Interpolate demand. Based on the underlying growth rates (as estimated from previous NRUF reports), derive a forecast in TN’s for each rate center in the area of portability and sum to get a consolidated forecast that can be transformed to blocks or codes.

Demand calculations should take into account the introduction of Number Pooling and the resultant efficiencies gained. Estimates of the impact should consider the smaller increments of demand that will immediately flow from Number Pooling. For planning purposes, forecasts for periods after the Pool Start/Allocation Date that were originally made in NXX increments (because they were made prior to pooling) should be reduced to blocks. Historical block retention rates for newly allocated NXXs can be used to estimate the donations at the start of pooling.

This approach to the estimation of the overall impact of transparent numbers requires assumptions about the area of portability. The IMG would need to develop a methodology to select the scope of the area of portability for impact analysis. An upper bound could be calculated by assuming portability within a state.  Alternatives might include an NPA or LATA.

Because the of the complications introduced by the fact that existing forecasts of demand are in blocks or CO codes rather than TN’s, the methodology outlined above may not be easily applicable, especially in the context of the current NANPA exhaust model the IMG is using as a baseline. The impact of transparent numbers should, however, be at least as large as that of rate center consolidation. This is because, although the basic mode of impact – allowing CO codes to be used across multiple rate centers – is the same as Rate Center Consolidation, any implementation of geographic portability is likely to remove some of the issues that limit the extent of consolidation. Thus, the impact derived from the RCC impact estimation (see NENO #2) can be used as a surrogate for that of transparent numbers.

Thus, the IMG proposes to take the aggregate results of the RCC analysis (in terms of delay of NANP exhaust) and treat that as the benefit of transparent numbers via geographic portability.

5.
Major Cost Elements:

Note the cost impacts to the elements described below may be directly related to the area covered by the underlying geographic portability capability.

1. Network Elements – Extensive changes to network elements (switches, databases, signal transfer points) would be required to implement the geographic portability prerequisite capabilities required for transparent numbers. In some cases, replacement of these elements could be required. These costs may be on the order incurred for Local Number Portability (LNP). Within the area of portability
 the query responsibility would shift from the N-1 carrier to the originating carrier in order to enable that carrier perform local/toll discrimination, increasing the signaling and database capacity required by local carriers and possibly stranding toll carrier capacity.

2. Operations Support Systems – Extensive changes to OSS would be required for the geographic portability prerequisite capability and for the transparent numbers administrative regime. Numbering resource assignment and reporting systems will be significantly impacted. Again, the costs of LNP may be reflective of the order of magnitude required.

3. Operations Work – Along with changes to network elements and OSS, new data elements would need to be provisioned and methods and procedures for provisioning and maintenance would be altered. In particular the procedures for number management and assignment will be impacted to a greater degree than with, for example, thousands block number pooling. Also, processes for numbering resource assignment and reporting must be modified.

4. Billing – Extensive changes to billing systems are expected since transparent numbers requires that information other than the calling and calling party numbers must be used to identify the rating jurisdictions involved. (The NRO report suggested this may amount to essentially replacement of existing billing and rating mechanisms.) Any systems, including but not limited to wireless prepaid platforms, which require real time rating must also be modified to perform queries.

5. 911 – The degree of changes required in the 911 infrastructure will depend on whether the design of geographic portability in the network can isolate the added complexity from the 911 infrastructure per se. For example, originating end office to 911 tandem signaling will have to change from MF (the predominate case today) to entirely SS7. PSAPs may be required to support many additional central office codes and NPAs requiring signaling protocol changes and PSAP equipment upgrades or replacement.  Changes to the wireline service order processes and systems (e.g. real time access to the Master Street Address Guide - MSAG) will be required to ensure proper 911 routing. 

6. Customer Premise Equipment -  The geographic portability required for transparent numbers presents  significant problems for Customer Owned Coin Operated Telephone (COCOTs) and  Private Branch Exchanges (PBXs). Since routing and rating decisions can no longer be made based on dialed number alone, these devices would either have to become capable of querying a database to determine the location of the called number or settle for making distinctions limited to the scope of geographic portability, essentially billing all calls at a flat rate. In the current environment the former would require substantial upgrades if not outright replacement in the case of COCOTS.

7. Customer Education – As a result of geographic portability, extensive customer education will be required so that consumers understand that the dialed number can no longer be used to determine if a call is local or toll. New network mechanisms (toll warnings) may have to be introduced and customers will need to become accustomed to them.

8. Revenue Impacts – Assuming that billing is still based on existing rate centers as identified through new call processing mechanisms, direct revenue impacts of transparent numbers are not expected. The shift from N-1 to originating queries within the area of portability might, however, increase access revenues – and thus costs to toll carriers.

9. Social Costs – Social costs of transparent numbers will be moderate, greater than those of rate center consolidation, but less than those of NANP expansion. Customer confusion may result from the fact that calls that calls to different numbers within the same NPA-NXX may terminate to different areas and be rated differently. If toll warnings are required, customers may eventually find them intrusive and annoying. 

6.
Other Considerations:
· The benefits of breaking the end-user location limitation from the choice of assignable telephone numbers provides a method to use most stranded numbers without significant customer impacts.  

· This measure provides the advantages of rate center consolidation without the corresponding upheaval in basic rates and inter-carrier settlements.  Transparent numbers do not require multiple service providers to be present in any given area to be effective in utilizing stranded or otherwise limited numbering resources.

· Calls requiring default routing (because they originated outside the area of portability or because of network failure) raise billing issues in that the originator may not be warned that a call will be rated as toll.

· The approach involves a substantial expenditure, cannot be implemented quickly, and requires significant changes to carriers' support systems.  Further, the approach does not address stranded numbers in switches that are not LNP-capable.

� A more detailed description of geographic portability may be found in the Number Resource Optimization Working Group Modified Report to the North American Numbering Council on Number Optimization Methods, October 20, 1998.


� The area within which numbers can be ported is not defined in this document.
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