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Abstract of the contribution: This paper analyses the current text provided in section 5.5 regarding co-existence of CSFB and ISR and proposes solutions with a view to minimizing the impacts on the UE and the Network in Release 8
Discussion:
SA2 has agreed the following text in TS 23.272 with regard to the co-existence of CSFB and ISR.

CSFB and/or SMS over SGs enabled UE includes the "combined EPS/IMSI attach capability" indication as part of the "MS Network Capability" in the Attach, RAU or combined RAU/LAU Request message, if the UE has been configured to use CSFB service and/or SMS over SGs by operator policy. SGSN stores the "combined EPS/IMSI attach capability" indication for ISR operation. If the UE has not been configured to use CSFB or SMS over SGs, the CSFB/SMS over SGs capable UE shall not include the "combined EPS/IMSI attach capability" indication in the Attach, RAU or combined RAU/LAU Request message to SGSN.

ISR remains activated until the CSFB/SMS over SGs enabled UE performs a combined RAU/LAU procedure (e.g. a UE in NMO I moves to a new RA or LA or the periodic TAU timer expires while the UE is in NMO I of GERAN/UTRAN) or separate LAU procedure (e.g. a UE moves to a different LA in NMO II or III or the periodic TAU timer expires while the UE is in NMO II/III of GERAN/UTRAN). Normal re-selection between registered RA/TA(s) does not cause ISR deactivated condition. When the UE needs to perform a combined RAU/LAU, the SGSN checks the "combined EPS/IMSI attach capability" bit in MS Network Capability and if it indicates that CSFB and/or SMS over SGs is enabled then SGSN deactivates ISR by not indicating ISR activated in the RAU Accept message, which is a regular ISR functionality as specified in TS 23.401 [2]. So an SGSN in a CSFB/SMS over SGs configuration never indicates ISR activated in combined RAU procedures for CSFB/SMS over SGs enabled UEs. After a combined RA/LA update procedure, the MSC pages via Gs for mobile terminated services. When Gs is not used, the MSC/VLR pages in the LA via Iu/A for mobile terminated services
The current text as written above talks about the inclusion of the “combined EPS/IMSI attach capability” indication in the RAU or combined-RAU if the UE has been configured to use CSFB and/or SMS over SGs. It is not clear whether it means the inclusion of this capability is dependent on that a SGs association was successfully set up when the UE was in E-UTRAN, i.e. the current Stage 2 text avoids deactivating ISR for non CSFB enabled UEs, and not for avoiding deactivating ISR for UEs which are CSFB-enabled, but were not actually combined registered in E-UTRAN.
In fact none of the above interpretations is inline with the current meaning of the CSFB capability bit in TS 24.301 which is only related to static capability and not configuration or success/failure of the “combined EPS/IMSI” procedures.
It may be argued (therefore) that the current text in TS 23.272 may not be optimal in that it may deactivate ISR when it need not have been deactivated. However “tight” we wish to make the solution, the thing we have to remember is that we wish to avoid too many modifications to the UE and Network in Release 8. The following shows a number of solutions and possible way forward as it is under discussion in CT1 at the moment:

Solution 1: 
The “CSFB capability” is simply renamed to “Combined EPS/IMSI attach capability” to take into account SMSoverSGs and it is advertised in exactly the same way as it was done before. If the SGSN sees this bit in combined RA/LA, it deactivates ISR.

Advantages:

· No impacts to the UE in Release 8

· “CSFB capability” is simply renamed.

Disadvantages

· Not optimal in that it deactivates ISR for UEs that have the CSFB capability but are not configured to use CSFB.
Solution 2:

As the current Stage 2 states, the “Combined EPS/IMSI attach capability” is included in the RAU if the UE has been configured for CSFB.

Advantages:

· It is a little optimized than Solution 1 in that it excludes the case where the UE has CSFB capability but only IMS voice is configured for the UE.

Disadvantages:

· Violates the use of the “MS Network Capability” which is used to advertise static UE capabilities, whereas now it is based upon dynamic configuration.

· The solution does not relate to the successful establishment of an SGs association.

Solution 3:

Use a new IE in the RAU that indicates whether the UE was previously successfully combined attached for EPS services and non EPS services in S1 mode. 

Advantages:

· Is optimal in that the SGSN knows from the UE whether the combined attach in E-UTRAN was successful and does not need to rely on any configuration.

Disadvantages:

· BIG DISADVANTAGE: Modifies the UE NAS signalling in Release 8.

Solution 4:

Make use of the Context Request/Response messages sent between the SGSN and the MME so that the SGSN can retrieve information from the MME to inform it whether a SGs association was set-up for the UE. On combined EPS-attach, the MME stores the fact that a SGs association was set up for the UE. In UTRAN, when the UE sends a combined-RAU, as part of the normal procedures, the SGSN sends the context-request to the MME, and the MME includes the indication of “SGs association established” in the context response (along with the already sent ISR capability).

Advantages:

· BIG ADVANTAGE: Does not affect the UE in Release 8
· Is optimal in that the SGSN is made aware from the Context-Response that the SGs association was set-up.

· SGSN sends Context-Request anyway, so no new procedure required here.

Disadvantages:

· Modification required to the MME to return the “SGs association established” bit

Conclusion:

The current text in TS 23.272 (as it is written) is not clear in that it leans towards an unacceptable solution from a Stage 3 perspective (i.e. Solution 2). Stage 2 needs to be re-written, but we invite comments on the other solutions that have been proposed. In particular, we believe that Solution 4 would best meet the true requirements to deactivate ISR when a Gs association is requested when a SGs association has already been established. We propose that the SA2 discuss and agree on a solution that does NOT the impact to the UE in Release 8 and limits the impacts to the network. We feel that Solution 4 meets those requirements. Please see the accompanying CR in S2-101133 and S2-101134.
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