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1. Introduction

CT1 has discussed for several meetings about UE backwards compatibility issues related to an optional procedure on the network side which allows the MME/SGSN under certain conditions to convert the received periodic tracking/routing area update request to combined tracking/routing area update (refered to as the "conversion option") and to initiate location update for non-EPS/non-GPRS services towards the VLR.  
This paper proposes a way forward to allow the restoration of non-EPS/non-GPRS services recovery for combined attached UE/MS that is backward compatible with all UEs. 
2. Discussion
2.1 Background
As mentioned in Intel discussion paper [1], the Periodic TAU/RAU to Combined TAU/RAU conversion procedure is an optional procedure on the network side that has been specified in TS 29.018 since Rel-99 and in TS 29.118 since Rel-8.

The main usage of this optional procedure is for network maintenance and to speed up network failure recovery in the following scenarios:

1) VLR reset (due to VLR failure and partial failure):

When VLR failure happens (reset or failure without restart), it is desired to restore the Gs / SGs association to the VLR as early as possible. 
2) VLR load redistribution

the network uses MSC-pooling and for the specific VLR a load re-distribution has been initiated in the MME (SGSN) by O&M;
3) VLR failure without restart 

the MME or the SGSN detects that the VLR serving the MS is no longer in service and the SGSN supports restoration for CS services via an alternative VLR.
Combined TAU/RAU procedure is triggered conditionally which may not be initiated for very long time. On the other hand, both periodic TAU and periodic RAU are guaranteed to be initiated every 54 min (assuming default timer 54min). So when using this option, the network can restore the non-EPS/GPRS services in 54 minutes maximum.
However it is also recognized that there could be legacy UE backward compatibility issues since corresponding UE requirements to support this network option have not been specified until Rel-11 (see [1] [9]). In addition, some network and UE side abnormal cases handling has been missing. 
For example, one issue is related to TMSI handling as identified in [1]:

Legacy UE implementations could react in various ways if the network includes a new TMSI in the TAU ACCEPT (RAU ACCEPT) message for a periodic TAU(RAU):

a) The UE could store the TMSI and respond with a TAU COMPLETE (RAU COMPLETE) message.

b) The UE could store the TMSI, but not respond with a TAU COMPLETE (RAU COMPLETE) message.

c) The UE could ignore the TMSI and not respond with a TAU COMPLETE (RAU COMPLETE) message.
d) The UE could ignore the TMSI but respond with a TAU COMPLETE (RAU COMPLETE) if the MME/SGSN is updating the GUTI/P-TMSI during the same procedure.
2.2 Current Status
Regarding how to handle this P-TAU/P-RAU to C-TAU/C-RAU conversion option, two solutions have been discussed in CT1#84bis meeting: 

· Solution 1 ([12], [13], [14], [15]) is based on the 2 step approach:
· Step 1: introduce an informative note / warning in Rel-11 and Rel-12 (29.118 and 29.018) + revert the UE requirements specified for this network option inTS  24.301 and 24.008 (to Rel-11 and Rel-12);

· Step 2: go for a workable solution that is also backwards compatible to Rel-12. That is still to be defined.
· Solution 2 ([16], [17]) is based on keeping the option and adding missing abnormal case handling.
Besides in C1#84bis meeting, a set of CRs on 29.118/29.018 ([18], [19], Rel-11 onwards) have been agreed. Abnormal cases handling at the network side for the TMSI reallocation procedure when TRACKING AREA UPDATE COMPLETE/ROUTING AREA UPDATE COMPLETE message is not received by the MME/SGSN is now specified to address above mentioned TMSI handing issue. Note that these clarifications are needed regardless which solution is chosen by CT1 for the P-TAU/P-RAU to C-TAU/C-RAU conversion issue.
2.3 Proposed way forward
The solution needs to be able to avoid all the legacy UE issues identified while still maintaining the benefits for allowing faster network failure recovery and maintenance changes. The solution should focus on functional correctness and long term feature robustness. 

To prevent the potential issues from this existing optional procedure, it is proposed to remove this option of allowing the network to do a conversion of P-TAU/P-RAU to C-TAU/C-RAU. Instead for all the scenarios where the conversion option is specified today like during VLR reset, the MME/SGSN may perform a network initiated detach procedure with detach type "IMSI detach" as specified in 24.301 subclause 5.5.2.3.2 to force the UE to initiate combined tracking area update with IMSI attach.
5.5.2.3.2
Network initiated detach procedure completion by the UE
…

When receiving the DETACH REQUEST message and the detach type indicates "IMSI detach", the UE shall not deactivate the EPS bearer context(s) including the default EPS bearer context. The UE shall set the MM update status to U2 NOT UPDATED. A UE may send a DETACH ACCEPT message to the network, and shall re-attach to non-EPS services by performing the combined tracking area updating procedure according to subclause 5.5.3.3, sending a TRACKING AREA UPDATE REQUEST message with EPS update type IE indicating "combined TA/LA updating with IMSI attach".

This proposal preserves the speedy recovery benefit of original conversion option,  yet avoids those undesired UE and network issues. This also minimizes the implementation/test efforts by retaining only one single solution for all UEs.
The changes are proposed for Rel-12 only as the related use cases can not be considered as frequent.

3. Conclusion

It is therefore propose to agree the following changes: 

1. TS 29.118/29.018 (Rel-12): 
· remove the option for the MME/SGSN to convert a periodic TAU/RAU into a combined TAU/RAU

· replace it by the option for the MME/SGSN to perform a network intiated detach procedure with detach type "IMSI detach" immediately after Periodic TAU or Periodic RAU completion to trigger non-EPS/non-GPRS services recovery and redirection for combined attached UE/MS.
2. TS 24.301/24.008 (Rel-11 onwards): 

· remove the requirements for the UEs related to this "conversion option".

Besides, and independently from the above, agree the following CRs that clarify the TMSI reallocation handling on the network side to align with agreed 29.118/29.018 CRs ([18], [19]):
3. TS 24.301/24.008 (Rel-11 onwards):
· align TMSI handling during combined tracking area update and combined routing area update procedures.

Related CRs for change set 1 are provided in C1-134590 and C1-134591, and CRs for change set 3 are provided in C1-134592, C1-134593, C1-134594 and C1-134595.
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