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1
Introduction

This document looks at some of the solutions proposed by existing SA 2 documents (S2-050643; S2-050677; S2-050678; S2-050715) and identifies some potential solutions for problems.

2
Gb interface

The BSC seems to be unable to distinguish between GMM and SM messages very easily: this tends to favour a CN approach for this interface.

3
shortage of bits within (P)TMSI

The current CN re-routeing solutions require up to 1 bit to be removed from the (P)TMSI code space.

4
Definition of extra LAIs and RAIs to identify the old serving CN node

Currently CN nodes have a table which maps LAI/RAI to the (eg the E.164) address of other MSCs/SGSNs.

Consider extending this concept to allocate an extra LAI to each MSC and an extra RAI to each SGSN and that these LAI/RAIs are never broadcast to the mobiles on the radio control channels.

Then, when load needs to be removed from an MSC (SGSN), that MSC (SGSN) sends an LA (RA) update ACCEPT message containing a TMSI(PTMSI) with an NRI value pointing to the targeted new MSC (SGSN) and the non-broadcast LAI (RAI) that identifies the old serving MSC (SGSN). The mobile accepts the LA (RA) update accept message, and stores the new LAI (RAI) and TMSI (PTMSI). The mobile then compares the stored LAI(RAI) with the broadcast one, determines that they are different and initiates a new LA (RA) update request.

The BSC/RNC uses the new NRI (derived from the new TMSI(PTMSI)) to route the LA(RA) update request to the targeted MSC(SGSN). This new MSC(SGSN) uses the old LAI (RAI) in the LA(RA) update Request message to identify the old MSC(SGSN) and retrieve the mobile’s context information.

Because the RAIs are subsets of LAIs, it is likely that 2 bits are removed from the LAI/RAI codespace to indicate “CN load balancing”. One bit indicates MSC load balancing, and the other, SGSN load balancing. Typically this is one bit from the LAI and one bit from the RAC.

This approach solves the RAN centric Gb interface problems and avoids loss of codespace within the TMSI. It also avoids problems with the current CN centric proposal (eg data loss during the “short PRU timer” and the 15 second timeout in the CS domain).

5
Gs interface – Periodic Updates are not sent to the MSC

Current proposals have missed the fact that the MSC “delegates the implicit detach function” to the SGSN when the Gs interface is in use. This means that (in NM0=1) when the mobile performs a Periodic Routeing Area update to the SGSN, the SGSN does not normally signal to the MSC. Even if the SGSN does, eg due to the ‘alerting procedure’, there is no mechanism for the MSC to cause the TMSI to be reallocated.

6
MSC load-redistribution with Gs.

In this case the SGSN is configured to answer Combined Routeing Area updates with a combined RA update accept message containing the non-broadcast LAI allocated to the serving MSC and a TMSI with an NRI pointing to the new MSC. This causes the mobile to perform another Combined RA update which the SGSN can route to the new MSC. 

If SGSN and MSC load redistribution is needed simultaneously, then the serving SGSN allocates an RAI with both “MSC load re-distribution” and “SGSN load re-distribution bits set”. 
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