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1) Discussion

1.1) Flexible routing between RAN and CN

The GSM architecture has for many years had a significant deficiency in the fact that one BSC can only connect to one MSC. UTRAN has also copied this deficiency. The addition of a node in between the RNC and MSC to remove this deficiency was investigated in R’99 – the ‘Turbocharger’ concept was documented in TR 23.913 - and whose conclusion was that the concept posed numerous challenges / ‘problems’.  However, a subject where the possible outcome includes improved signalling load distribution and increased efficiency of network nodes, is one that is very appealing.

At the last SA WG2 Drafting meeting, Nokia (verbally supported by Vodafone) re-addressed the overall problem (S2-00-1470), and a related contribution (R3-002586) from Nokia has been presented for discussion at this meeting on the subject.

Vodafone believe that, ideally, solutions are needed for GSM/GPRS/GERAN as well as UMTS. Also it would be ideal if the solution applied to all UMTS mobiles (ie R’99 as well as R4/R5) and all GSM/GPRS mobiles (phase 1, phase 2, R’97, R’99, R4/R5, etc).

To allow operators the OPTION of such a universal solution, it seems inevitable a parameter – in use to both GSM/GPRS/GERAN and UMTS should be considered: the TMSI / P-TMSI. The TMSI / P-TMSI code space would be subdivided in the networks which utilise this OPTION, and has at least the advantages of:

a) allowing existing GSM paging channels to be easily used; and

b) allowing the current R’99 UMTS paging channels to be easily used;

For uplink routeing, the TMSI (in the initial L3 message) and TLLI (in GPRS packets) are visible to R’99 and earlier GSM BSCs. 

For UMTS, the TMSI and P-TMSI are hidden from RNCs by their inclusion in the NAS message. To overcome this, we suggest the use of the Flow Identifier field to make the relevant parts of the (P)TMSI visible to the RNC’s routeing function.

1.2) Flow Identifier concept

This concept of ‘Flow Identifier’ either needs to be completed rapidly, or deleted, or changed into something that can be completed rapidly. Currently Vodafone does not see any great benefits in completing the concept. Further Vodafone sees the concept as requiring reasonably complex changes in N1 and raising the possibility (but not certainty) of problems with GSM-UMTS interoperation.

However, given that deletion of the flow ID concept requires changes to RAN 2 specifications (eg addition of CN Domain Identity to Uplink Direct Transfer message) Vodafone believe that the opportunity should be taken to make an opportunity for future Iu interface flexibility.

2) Proposals & Required Changes:

a) For R’99, the Flow Identifier should be deleted from all RAN 2 messages except the Initial Direct Transfer message.

b) For the Initial Direct Transfer message, the mobile shall set the Flow Identifier equal to the least significant bits of the TMSI or P-TMSI. If this message is being sent to the CS domain, the TMSI is used. If this message is being sent to the PS domain then the P-TMSI is used. If there is no valid TMSI or P-TMSI for that CN domain then the latter digits of the IMSI (or IMEI if there is no IMSI) are used to generate the Flow Identifier.

c) The mobile updates the Flow Identifier when the (P)TMSI is reallocated.

d) For at least R’99, the RNC ignores the Flow Identifier.

e) Enhancements in R5 might allow the following OPTION :

1 (P)TMSI allocation between a group of MSCs and SGSNs is co-ordinated to avoid double allocation of the same 32 bit value.

2 the RNC routes the Initial Direct Transfer message to an MSC/SGSN selected according to the contents of the Flow Identifier.

3 The BSC routes the A interface Initial Layer 3 message to an MSC selected according to the value of the TMSI.

4 The BSC routes the Gb interface packets according to the contents of the TLLI.

5 The ‘future BSS’ (GERAN BSC) using an Iu interface routes the Initial Direct Transfer message to an MSC/SGSN selected according to the contents of the Flow Identifier.

