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Introduction

Lots of CAMEL / IN services are used in today's networks. Some of them make use of the so called “generic number”: During setup of an outgoing call the gsmSCF can send a generic number in the CAP connect message (for CS calls) to the gsmSSF. The content of this parameter is mapped on the “additional calling party” field on the ISUP setup message. This means in addition to the calling party address another number is sent during the setup and the terminating side uses this additional calling party address for CLIP. It is also included in the CDRs, but it is not used for routing.

For IMS calls a similar behaviour could be achieved by using implicit registrations resulting in multiple IMPUs. However for pure PS connections a similar concept is missing.

Use case and problem

A typical use case for generic numbers is the following: Company X is customer of operator Z and has a subscription for voice and data with 10 SIM cards. After a while – company X is growing and is very satisfied with operator Z – the management of company X decides to subscribe to the private numbering plan feature of operator Z. A certain corporate phone number is assigned to company X, e.g. +43 676 88888 xx (with xx being the extensions of the users), and they can freely choose the extensions for up to 100 SIM cards.

Initially company X take the existing 10 SIM cards (with the existing MSISDNs) and integrate them into the new numbering plan by assigning the extensions 11 to 20 to these cards via a web portal. Special privileges or restrictions can be chosen on a per SIM base via the portal and special tariffs apply. As they have more employees now they order another 20 SIMs from their operator and assign the extensions 30 to 34 and 85 to 99 to them. This is no irrevocable assignment, the extensions can be changed easily any time, old SIMs can be deleted from the private numbering plan and new ones can be integrated whenever necessary.

Technically for originating calls, the MSISDNs of the 30 SIM cards of company X are complemented by a CAMEL service with additional calling party addresses that contain the corporate number plus extension. On the terminating side the additional calling party address is used for CLIP. Corporate number plus extensions for terminating calls to company X are translated by the CAMEL service to the original MSISDNs to enable routing of incoming calls. Handling of short messages is done in a similar way.

The users of the private numbering feature are not aware of their “real” underlying MSISDNs in the system, they only see the corporate number + their extension and there is no need to know the other number.  

However, if a user of company X uses her SIM for PS access there is no means to add the additional number and the original MSISDN is forwarded as an identifier to the packet gateway (GGSN or P-GW). This does not only put a high burden on operator Z's post processing systems to correlate charging and administration data, but it is also confusing for the user, as the original MSISDN may show up in various 3rd party applications or a MSISDN based authentication and authorisation may not work as the user entered the wrong number on some web portal.

It takes huge efforts to minimize the impact of the missing number for PS access and with the implementation of EPS and local breakout the problems become even worse.

Proposed technical solution (background information only)

A quick and clean solution should be specified with minimum impact on the existing system. There are two main possibilities: 

The first is to enhance CAMEL to specify a generic number for CAP GPRS connect. Although this would be the fully analogous solution to the CS functionality it would require a lot of changes on various interfaces (to the MME, SGSN, S-GW, GGSN, P-GW) to include the additional number and also charging specifications would need to be adapted. Due to this, the general reluctance to enhance CAMEL and the (missing) real world implementations of CAMEL higher phases this is not the preferred solution.

A cleaner and simpler alternative is to include conditionally an additional MSISDN field in the location update procedure from the HSS to the MME / SGSN. If such a field is not sent, there is no change to existing procedures. If such a field is sent, the MME / SGSN takes the content of this field for further session routing. If used for session routing e.g. as C-MSISDN for SRVCC, the content needs to be unique. The content of the original (already existing) MSISDN field is used for charging and forwarded to the GGSN / P-GW (and is not required to be unique). 

In the above use case this would mean the additional MSISDN field would carry the “real” MSISDN, and the existing MSISDN field would carry the corporate number plus extension. This reverse logic ensures backwards compatibility. Only a change on the reference points to the MME / SGSN (Gr, S6a, S6d) is needed and some update of the procedures in the HSS and MME / SGSN. The other reference points and the charging will not be affected. 

Proposed way forward

SA1 is kindly asked to agree on the stage 1 requirement for an additional number and to accept the CR to TS 22.101 as provided in S1-11xxxx as well as to include the use case described in the same document in an annex to TS 22.101 for explanatory purposes.

Due to the urgent need of this feature by several operators and the fact that the work, apart from the proposed CR, can be fulfilled within CT4 without the need to involve further groups, the CR is proposed for Rel. 11.

