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Introduction

In the SA2#61 meeting, the basic ISR procedures are included in TS 23.401. However, several important issues still need to be solved before we make the further progress on ISR. This contribution discusses these issues and proposes the way forward on ISR.
Discussion
· When ISR is not activated, HSS keeps one or two RATs info: “single registration” vs. “double registration”
After ISR activation, HSS will maintain two RATs registrations, so that the interaction with HSS is reduced when the UE accesses the network. But after ISR deactivation or the UE only attaches to one RAT, it is FFS whether HSS keeps only the accessed RAT or still keeps both RAT’s info.
Double registration can further reduce HSS interaction even when the UE does not activate ISR. If the UE still accesses to the original registered node, it is unnecessary to update location to the HSS, so that the signalling load between MME and HSS is further reduced. However, the “double registration” requires ISR deactivated UE carrying two TMSIs: one is used to retrieve UE context; the other is used to perform NAS Node Selection Function. Besides, there are some problems to be solved. For example, if an ISR deactivated UE moves from Pre-R8 SGSN to MME, the potential Iu could not be released since HSS will not send Cancel Location message to the Pre-R8 SGSN to trigger the Iu Release signalling as described in TS 23.060. And, if an ISR activated UE moves to a Pre-R8 SGSN, it should be solved how to detach UE in the MME and how to retrieve UE context if the latest context is in the MME. 
On the other hand, applying single registration, an ISR deactivated UE carries the old routeing area identity and TMSI when accessing the network, and the new node will always retrieve context from the old one no matter which RAT it camps. But, whenever the ISR deactivated UE changes RAT, HSS registration occurs, as a result, single registration brings more HSS interaction than double registration. However, it is believed that the increasing signalling load is comparable with the case of Inter-System change and has no harm to the network.
Considering the above comparison, we think single registration is better, combined with the below principles, single registration will always carry only one TMSI (ISR activated UE carries the accessed RAT TMSI and ISR deactivated UE carries the last allocated TMSI).
· When ISR is activated, the CN entity (MME/SGSN) stores the associated CN entity address or not.
During the ISR activation procedure, it is easy for the CN entity to store the associated CN entity address with no extra signalling exchange.
If the CN entity stores the associated CN entity address, UE can only provides one TMSI and routeing area identity to the network, which will save the radio resource consumption and simplify the UE complexity. The new CN entity can get the address of the associated CN entity to retrieve the latest context and setup the new association. While an extra interaction between the two RAT entities is needed when the UE accesses one new node with Update Type “normal update” (see [1]) compared with the mechanism the CN entity does not store the associated CN entity address.
If the CN entity does not stores the associated CN entity address, which means the UE shall carry two RAT TMSIs especially when the UE accessed the other RAT with Update Type “ISR Synch”, so that the accessed entity can retrieve context from the other RAT node whose address is derived from the routeing area info and TMSI UE brings. But in case one ISR activated UE moves to a Pre-R8 SGSN while the latest context in MME, the Pre-R8 SGSN will ignore S-TMSI but request context from the old SGSN which is derived from old RAI and P-TMSI. However, as there is no stored MME address in the old SGSN, the old SGSN cannot request the latest context from the MME directly. One possible solution is to interact with S-GW to retrieve context or MME address.
Considering the pros and cons on each solution, it is proposed to store the associated CN entity address.
· When ISR is activated, is it necessary to carry two sets of TMSI and routeing information when UE accesses the network?
The main purpose of carrying two sets of TMSI and routeing information is to resolve the address of the associated CN entity. Considering together with the above principles, if it is decided that the CN entity stores the associated CN entity address, there is no need for the ISR activated UE to carry two TMSIs; if single registration is decided, there is also no need for ISR deactivated UE to carry two TMSIs. 
Considering the above two proposed principles, it is proposed to let UE only carry the TMSI and routeing information of the accessed RAT when ISR is activated.
Conclusion
In summary, it is proposed to endorse the following principles on ISR:
· When ISR is not activated, the HSS keeps single registration. 
· When ISR is activated, the CN entity stores the address information of the associated CN entity.
· When ISR is activated, the TMSI and routeing information of the accessed RAT will be provided when UE accesses the network.
· When ISR is deactivated, the last allocated TMSI and routeing information will be provided when UE accesses the network.

S2-080143 is the ISR CR based on the above principles. It is proposed to include this CR in TS 23.401.
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