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1. Introduction

Last CN3 meeting Nokia proposed a method to improve the call handling for mobile terminated calls with the single-numbering scheme by adding the ITC value to the NETWORK CALL CONTROL CAPABILITIES parameter of the SETUP message. CN1 and CN3 have rejected this approach because it was only specified for circuit switched multimedia and they also felt that the provision of only the ITC value is not sufficient to enable the User Equipment to derive the correct service. A more general approach was requested. This contribution provides a proposal.

GSM/UMTS networks specify two mechanisms to manage mobile terminated calls: the single- and the multi-numbering scheme. 

· According to the single-numbering scheme, a user gets one MSISDN for all of the services he is subscribed to. This scheme expects that the information coming from the fixed network are sufficient to identify the service requested and to create a GSM-BC that can be sent to the User Equipment. If the GSM/UMTS network is not able to identify a service the User Equipment does not get any information. Either a complete GSM-BC or no GSM-BC can be sent to the User Equipment.

· For the latter case the multi-numbering scheme was specified. Here, each service the user is subscribed to, is identified by an own number and the service information (GSM-BC) is stored in the HLR. However, this is a very MSISDN consuming scheme.

In order to reduce the drawbacks of the schemes mentioned above this document proposes the following improvements:

· Extension of the single-numbering scheme by sending additional service information to the User Equipment even the information is not complete.

· Extension of the multi-numbering scheme by addressing several services with one and the same MSISDN.

· A merger of both of the previous proposals.

2. Extension of single-numbering scheme

We propose to extent the SETUP-message with an additional  parameter BACKUP-BC for the network to mobile direction. This parameter has the same structure as the GSM-BC but does not need to be ‘complete’ in the sense of TS 27.001. The BACKUP-BC parameter can comprise information derived from the fixed network, from GSM/UMTS network preferences, etc. With this parameter the network can provide all of the information it is aware of. When transporting the BACKUP-BC the GSM-BC parameter is not present in the SETUP message.

The User Equipment can identify the service requested by means of the information stored in the BACKUP-BC parameter or it can at least give some information to the user to help him to identify a possible service. Depending on the decision the UE can provide a complete GSM-BC to the GSM/UMTS network.

The BACKUP-BC parameter is optional in order to guarantee the backwards compatibility with existing implementations that will ignore this parameter but will not reject the call. The structure chosen is identical to the structure of the GSM-BC. With this, existing implementation for filling and checking this parameter can be re-used or easily adapted. Furthermore, it provides a container that is able to transport all of the relevant information.

3. Extension of the multi-numbering scheme

When the multi-numbering scheme was designed, a lot of different services were defined in GSM. Further, this scheme was designed for cases where interworking with PSTN is necessary. The multi-numbering scheme is based on a one-to-one assignment of an MSISDN to a GSM/UMTS-BC stored in the HLR. 

In the meantime the CS data services have been reduced and generalised. It has become also important for interworking with ISDN because those calls often not provide all the information expected by the PLMN. Even for those cases new rules for the assignment between MSISDN and GSM/UMTS-BC could be of benefit and save needed telephone numbers.

So, we propose to allow an assignment of one MSISDN to many GSM/UMTS-BCs stored in the HLR. An one-to-one assignment between MSISDN and requested service can be done by the use of additional information signalled from the fixed network. Considering the SDL diagrams in annex A of 3GPP TS 29.007 one can see that only some information are necessary to derive the service group, the details can be derived from the HLR database.

Examples:

If ITC = "speech" the TS11 (telephony)

If ITC = "3.1 kHz audio" and HLCI = "facsimile" then TS61/62 (facsimile)

If ITC = "3.1 kHz audio" and SA = "asynchronous" and there exist an MT or UR parameter value then BS20 analogue

If ITC = "3.1 kHz audio" and SA = "synchronous" and there exist an MT or UR parameter value then BS30 analogue

If ITC = "UDI" and SA = "asynchronous" and there exist an MT or UR parameter value then BS20 digital

If ITC = "UDI" and SA = "synchronous" and there exist an MT or UR parameter value then BS30 digital

We can also see from the diagrams that there are services that cannot be distinguished by means of the signalling from the fixed network.

Example:

If ITC = "3.1 kHz audio" and SA = "synchronous" and MT = "V.34" and UR = "28.8 kbit/s" then BS30 analogue or Multimedia analogue.

Considering these two cases, the following figure shows an example on how the allocation between MSISDNs and GSM/UMTS-BCs could be realised:






BC for Service 1 (e.g. telephony) 

MSISDN1



BC for Service 2 (e.g. facsimile) 

BC for Service 3 (e.g. analogue synchronous data) 

MSISDN2



BC for Service 4 (e.g. analogue multimedia service)

This proposal shows that the needed amount of numbers can be reduced. 

4. Merging both proposals

We cannot foresee what kind of information will be signalled by any terminal setting up a call. So, it can occur that it is not possible to identify the requested service by using the extension of the multi-numbering scheme (as explained in section 3 of this document). For those case a combination of the two proposals mentioned above could be of benefit. In this case the additional parameter BACKUP-BC can be created in the HLR, transported via MAP procedures to VLR and VMSC where it can be sent to the User Equipment.

