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1. Problem Statement:

In the last CT1 meeting, CT1 agreed CRs (C1-124780, CP-120892) to address CS Fallback when PS domain is backed off. According to the agreed CRs, UE configured for CS/PS Mode 1 is allowed to move from E-UTRAN to CS domain to initiate MO voice / SMS if T3346 is running or if the UE configured for CS/PS mode 1 is rejected with cause #22 and T3346 when it initiates a Service Request for CSFB or for SMS via SGs. Furthermore, agreed CRs require the UE to disable E-UTRAN capability when it moves to CS domain.
Upon further analysis, it has been determined that disabling E-UTRAN capability when the UE moves to CS domain can cause subsequent MT-voice call to fail. 
Possible scenario #1:

1. UE is combined attached and registered for IMS services; usage setting is "voice centric", voice domain preference is "CS voice preferred".
2. UE initiates Service Request for CSFB.

3. UE is rejected with cause #22 along with a back-off timer T3346.

4. UE disables E-UTRAN capability and moves to GERAN/UTRAN.

5. UE is not allowed to perform RAU as it is prohibited to initiate PS signalling.

6. UE can initiate MO-CS calls.

7. If the network (e.g. SCC-AS) is trying to deliver MT-voice call, SCC-AS interrogates HSS/HLR. HSS/HLR interrogates MME/SGSN and obtains old information from MME (i.e. based on last TAU).

8. Thus the network attempts to deliver MT-voice call via IMS / E-UTRAN but the UE is not reachable in E-UTRAN since it has disabled E-UTRAN capability and not camping in E-UTRAN. As a result, the UE is not listening to paging channel in E-UTRAN.

Possible scenario #2:

1. UE is combined attached and registered for IMS services; usage setting is "voice centric", voice domain preference is "IMS voice preferred".

2. UE initiates Service Request for SMS via SGs.

3. UE is rejected with cause #22 along with a back-off timer T3346.

4. UE disables E-UTRAN capability and moves to GERAN/UTRAN.

5. UE is not allowed to perform RAU as it is prohibited to initiate PS signalling.

6. UE can initiate MO-CS calls.

7. If the network (e.g. SCC-AS) is trying to deliver MT-voice call, SCC-AS interrogates HSS/HLR. HSS/HLR interrogates MME/SGSN and obtains old information from MME (i.e. based on last TAU).

8. Thus the network attempts to deliver MT-voice call via IMS / E-UTRAN but the UE is not reachable in E-UTRAN since it has disabled E-UTRAN capability and not camping in E-UTRAN. As a result, the UE is not listening to paging channel in E-UTRAN.

Main reason for this problem: UE is not allowed to perform RAU when it moves to GERAN/UTRAN and updated information is not available in the HSS/HLR to make the correct decision for T-ADS. Note that according to CR (C1-104064) that was agreed in Barcelona, UE is not required to perform LAU in step 6 prior to initiating MO-CS calls thus it is not possible for HSS/HLR to have updated location information from the MSC. But even if UE were required to perform an LAU, there is no guarantee that the MSC/VLR will inform the HSS/HLR, particularly, if the UE was already registered to the same MSC/VLR via SGs, then there is no need to signal registration update to the HSS/HLR.
2. Analysis and solution options
In order to address the T-ADS issue identified above, following solution options have been considered.
1. UE is allowed to perform RAU even though it is backed off from PS domain in E-UTRAN.

2. All UE(s) should stay in E-UTRAN whenever it is backed off and not be allowed to move to GERAN/UTRAN because paging will fail.
3. UE should not disable E-UTRAN when it moves to CS domain.
Solution option 1:

Allowing the UE to perform RAU will not just violate stage 2 requirements but it will also cause us to revisit some basic requirements such as the following:

The Mobility Management back-off timer shall not impact Cell/RAT and PLMN change. Cell/RAT and TA change do not stop the Mobility Management back-off timer.
Furthermore, we may be faced with questions such as:

· Should the UE be always allowed to do RAU whenever it is backed off from E-UTRAN?

· Should the UE be allowed to do RAU only when E-UTRAN is disabled? Can the UE remember this as the trigger to move?

Also, there could be an overload on the 2G/3G SGSN, i.e. the SGSN could just reject the RAU Request once more with cause #22 and a T3346 value. Then we would have the same situation again. Besides, if the UE just stays in E-UTRAN and changes via normal cell-reselection to a different tracking area or to UTRAN, it does not initiate a TAU or RAU thus it can no longer be paged. So there is no justification to do the RAU in the cases when E-UTRAN is disabled.
Solution option 2:

This was the solution recommended by SA2 in its LS S2-123354 but the CR to CT1 C1-123199 that implemented this recommendation was not agreed. Main concern raised was that UE configured for CS/PS Mode 1 should be able to initiate and receive CS calls. However, MT-calls (or T-ADS) was not analysed properly at that time thus the authors feel it is justified to re-consider this solution option. Furthermore, for this issue thus operators should understand that some services will be degraded when UE is “backed off” thus use MM back-off timers judiciously.
Solution Option 3:
As highlighted in an LS from CT1 from SA2 (C1-122506), if E-UTRAN is not disabled, UE may reselect to E-UTRAN due to IDLE mode reselection and reselect back to E-UTRAN.
· When UE makes a reselection to 2G/3G, UE is currently not required to disable E-UTRAN capabilities. Then after using the CS services, the IDLE mode reselection process can take the mobile back to E-UTRAN. When it is back in LTE the UE might make another re-selection to 2G/3G if the subscriber asks for further CS services.
However, this is not different from normal CSFB call where the UE can find its way back to E-UTRAN after releasing CSFB call i.e. end of a normal CSFB call can result in such a situation “CS RR connection is released and UE is redirected back to E-UTRAN”. So, the consequences due to “keeping E-UTRAN enabled” is well known, not something that needs to be resolved thus it does not fully justify the need to disable E-UTRAN.
3. Proposed way forward

In our analysis, solution option #2 is the preferred way forward. If this is not agreeable, solution option #3 is the alternative way forward.

