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Establishment Cause for CSFB calls that involve a Location Update procedure
Abstract:
The specifications are not clear about what Establishment Cause is used in a Channel Request message when a mobile is performing CSFB but needs to start the GSM part of the procedure with a Location Update.

In order to avoid delays caused when the SDCCHs are heavily loaded, it is proposed to clarify that the “originating call” and “Answer to paging” cause values are used and not the ‘location updating’ cause value.

1 Problem with SDCCH loading
Many GSM cells are likely to be configured with 7 or 15 SDCCHs
. The capacity of these SDCCH resources can be modelled by classic Erlang traffic theory and this shows that their average throughput/occupancy is very low. As a result, techniques have been developed to run these channels in a more efficient but more heavily loaded/overloaded manner.
One such technique is for the BSS to ignore or reject Channel Request messages for Location Updates when e.g. there is only one unallocated SDCCH. This technique relies on the fact that the UE’s AS and/or NAS layers will retry the Location Update several times (and retry after a cell change) at which point there are likely to be more free SDCCH resources.
Techniques such as this have been optimised and are (or were) working successfully.

However, if a CSFB call uses the LU establishment cause, it may be subject to this behaviour and hence suffer significant additional delay.

Thus it is important that both MO and MT CSFB calls that are preceded by a Location Update do NOT use the ‘location update’ establishment cause in the Channel Request message.
2 Where to document this?
TS 44.018 clause 3.3.1.1 (the text before clause 3.3.1.1.1) and TS 24.007 clause 9.3.4.3 imply that the establishment cause is passed from NAS to AS at RR connection establishment. However, TS 24.008 has no GERAN annex equivalent to the annex L that specifies such functionality for UMTS.
A simple solution is to just update section 9.1.8 “Channel Request” in TS 44.018. A more complex solution is to liaise with CT 1 and create a new normative annex to TS 24.008.
3 Proposal

It is proposed to discuss this issue and review and agree the release 9 and (non-mirror) release 10 CRs in the subsequent tdocs. 

The release 9 CR permits this operation, while the release 10 CR mandates its use.
4 Background

The Stage 2 specification for CSFB, TS 23.272 shows that the UE will perform a Location Update if the LA of the cell is different to the one stored in the UE (for MO calls, clause 6.3 step 6d; for MT calls clause 7.4 step 6d).

Clause 4.5.1.3.4 of TS 24.008 states 

4.5.1.3.4
Paging response for CS fallback

The network may initiate the paging procedure for CS services when the MS is IMSI attached for CS services via EMM combined procedures, as described in 3GPP TS 24.301 [120].

At reception of an indication of paging for CS services from EMM, the MS shall stop timer T3246, if it is running. The MM sublayer in the MS requests EMM to perform the service request procedure for CS fallback.

After the MS changes to a GERAN or UTRAN cell, the MS shall:

-
In A/Gb mode: ask for the establishment of an RR connection and proceed as if a paging has been received in the lower layers;

-
In Iu mode: ask for the establishment of an RRC connection and respond with the PAGING RESPONSE message defined in 3GPP TS 44.018 [84], subclause 9.1.25. For reasons of backward compatibility the paging response shall use the RR protocol discriminator.

If the MS determines, before sending the response to paging, that it is in a different location area than the stored location area, the MS shall initiate a normal location updating procedure or a combined routing area update procedure first, depending on Network Mode of Operation. The MS should perform location area updating procedure and routing area update procedure instead of combined routing area update procedure in NMO I. If the location area of the current cell is not available, the MS may initiate a normal location updating procedure directly.
When initiating the location updating procedure, the MS shall indicate "CS fallback mobile terminating call" in the Additional update parameters IE and the MS shall not include the MS network feature support IE. The MM connection establishment is delayed until successful completion of the normal location updating or combined routing area update procedure. After the completion of the normal location updating procedure, the MS shall not send the PAGING RESPONSE message.
NOTE:
For the race condition when the mobile station has a CM application request pending, the mobile station also indicates that it has a follow-on request pending.

It can be argued that the yellow highlighted text mandates that the UE shall set the Channel Request establishment cause to “answer to paging”, however, it is anticipated that there could be counter arguments, and for MO calls, there is no corresponding TS 24.008 text.

� One SDCCH is normally lost because of the Cell Broadcast Channel. The 12 and 20 SDCCH configurations can no longer be used because they have insufficient AGCH/PCH capacity for current GPRS traffic. The use of dynamic TCH to SDCCH conversion can be dangerous to the core network.





