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1. Introduction
SA2#89 agreed on a CR (S2-120920) to resolve an issue that CS incoming voice calls fail when CSFB is used with ISR in case of NMO I. 
This contribution briefly recaptures the problem and introduces the impacts on CT1 responsible specifications. 
2. Reason for Change
Problem statement
The precondition of the problem is when the ISR is activated at MS, SGSN, MME, SGs associated is established, and the network is using NMO I. Then the MS reselects the UTRAN. 
The problem starts with the MS deactivating the ISR locally upon modification of any PDP context which was activated before the ISR is activated or deactivation of the last PDP context. As it is specified in TS24.008, with this situation the ISR is deactivated locally in the MS but the ISR remains activated on the network side. And then with the expiry of Implicit Detach Timer at MME, the MME sends IMSI detach indication to the VLR and the VLR marks the MS as detached. 

System perspective could say that there is no argument on the fact that network determining the MS is detached from the EPS services since the MME's Implicit Detach Timer expires.
However, there is a critical flaw where the network somehow determines that the MS is detached from non EPS service also with expiry of Implicit Detach Timer at MME. 
Now, being in UTRAN, the MS may connect to the network in some forms such as combined RAU, periodic RAU, and so on. Whatever the procedure as long as those procedures cause the establishment of Gs interface, there will be no problem for successful delivery of CS Paging; however, SA2 had identified a case since the ISR is locally deactivated, when periodic RAU timer expires, the MS only performs the periodic RAU which does not cause the network to establish the Gs interface. And also the MS does not do anything upon the expiry of periodic TAU since the ISR is deactivated locally (whereas when the ISR is activated, the MS performs the combined RAU with IMSI attach upon expiry of the periodic TAU timer). 
So, the next critical flaw corresponding to the above flaw is the network simply is not equipped with necessary function to mitigate the CS incoming call failure. 
Please find the following flow for recapturing the problem (S2-120825).
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Solution(S2-120920) SA2 agreed at SA2#89

For the purpose of CT1 contribution, we have grouped the SA2 solution into four impact areas and propose three groups of CRs. 
1) Current MME behaviour when the Implicit Detach Timer expires is to send IMSI DETACH INDICATION to the VLR. This causes the VLR to mark the MS as detached. By marking the MS as detached the CS Paging has no way to be delivered to the MS. 

This needs to be resolved, and the solution SA2 agreed is to replace the IMSI DETACH INDICATION with EPS INDICATION. MME sending IMSI DETACH INDICATION to VLR for implicit detach defined in TS29.118 seems to be originally derived from the Gs interface specification (TS29.018); however, with the involvement of two RAT system UTRAN and E-UTRAN, we should think differently. Considering additional scenario found by SA2, leaving the specification in which MME sending IMSI DETACH INDICATION to VLR just because MME's Implicit Detach Timer expires is problematic. Furthermore, by receiving the EPS detach indication, the VLR restarts it's own Implicit Detach Timer; therefore, generally thinking the VLR does not need such explicit way of detaching the MS for the case of the MME implicit detach but the VLR can deal with implicit detach of its own based on its timer. 
The impact we found is to TS29.118 as for SGs interface specification. Following CRs propose the changes. 

· C1-121135_CSFB_ISR_SGs_DetachIndication_Rel8.doc
· C1-121136_CSFB_ISR_SGs_DetachIndication_Rel9.doc

· C1-121137_CSFB_ISR_SGs_DetachIndication_Rel10.doc

· C1-121138_CSFB_ISR_SGs_DetachIndication_Rel11.doc

2) When the MS deactivates the ISR locally, even when the periodic TAU timer expires(T3412) the MS does not perform combined RAU. As the result, the network can not establish the Gs association for the successful CS Paging in NMO I. 

This needs to be resolved, and the solution SA2 agreed is to enable SGSN to send GPRS detach (IMSI detach) if the SGSN receives the Detach Notification (Local Detach) from the associated MME and the MS network capability for the MS indicates EMM Combined procedures Capability is 1 (i.e. supported), so that the MS performs combined RAU with IMSI attach.
The impact we found is to TS24.008 as for GPRS detach specification. Followings CRs propose the changes. 

· C1-121139_CSFB_ISR_GPRSdetach_Rel8.doc
· C1-121140_CSFB_ISR_GPRSdetach_Rel9.doc

· C1-121141_CSFB_ISR_GPRSdetach_Rel10.doc

· C1-121142_CSFB_ISR_GPRSdetach_Rel11.doc

3) SA2 investigated the abnormal case also where SGSN sending GPRS detach is missed by the MS and instead of combined RAU with IMSI attach procedure, the MS performs other procedures such as periodic RAU, Service Request, and so on. 
What SA2 agreed is for those procedures which do not cause the network to establish the Gs interface shall be aborted (with one exception where Service Request to the SGSN shall be progressed but not to be aborted) and the SGSN re-sends the GPRS detach to the MS (expecting the MS to initiate combined RAU with IMSI attach procedure). 
To enable such special treatment, SA2 also agreed to define a new flag for SGSN named "EMM Combined UE Waiting Flag ". This flag is activated after SGSN sends the GPRS detach (IMSI detach) trigged by the condition described above, 2). 
The impact we found is to TS24.008 as for GPRS detach abnormal case specification where SGSN behaviours are defined when SGSN receives e.g., periodic RAU before the completion of GPRS detach. Associated change requests are included in the same CR for 2). 

4) In addition, related to this problem, SA2 identified a case where MME behaviour is unclear. The MME behaviour for forwarding the received CS Paging to the associated SGSN is unclear when the MME's Mobile Reachable Timer expires but the Implicit Detach Timer has not yet expired. 

What SA2 agreed is to enable the MME to forward the Paging indication to the associated SGSN under such situation. 
The impact we found is to TS29.118 as for the specification defines the MME behaviour when receiving the CS Paging over SGs. Following CRs propose the changes.

· C1-121143_CSFB_ISR_MME_MRT_IDT_CSPaging_Rel8.doc
· C1-121144_CSFB_ISR_MME_MRT_IDT_CSPaging_Rel9.doc

· C1-121145_CSFB_ISR_MME_MRT_IDT_CSPaging_Rel10.doc

· C1-121146_CSFB_ISR_MME_MRT_IDT_CSPaging_Rel11.doc

3. Conclusions
In conclusion, our interest is first we would like to resolve the isuse at CT1 responsible specification as soon as possible within this plenary cycle, and preferably resolve the issue based on the solution that SA2 agreed.. 

With above reason for changes and impact analysis, we would like to request CT1 to discuss and agree the proposed CRs. 

4. Proposal

Please refer to the proposed CRs. 
