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1. Introduction

Some principles were agreed for ISR in the last SA2#59 meeting. This paper aims to further clarify some basic issues for ISR. The basic issues involve:

· When ISR is not activated, HSS keeps one or two RATs info;
· How the UE accesses the network by TMSI and routing info since there are two sets of TMSI and routing info: P-TMSI/RAI and S-TMSI/TAI;
· Context retrieval, which is relevant with the second issue;
2. 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. While after ISR deactivation or the UE only attaches to one RAT, it is FFS whether HSS still keeps both registrations (“double registration”) or only keeps the accessed RAT registration (“single registration”).
In case of “single registration”, if ISR is not activated, the new entity (MME or SGSN) will always replace the old entity in HSS. Once ISR is activated, the HSS will keep both RATs registrations and only the new entity of the same RAT will replace the old entity in HSS. Therefore, ISR activation will trigger HSS to keep two registrations and ISR deactivation will trigger HSS to delete another RAT registration.
In case of “double registration”, HSS keeps two RATs registrations no matter ISR is activated or not, and only the new entity of the same RAT will replace the old one in HSS. Therefore, in case ISR is not activated and the UE is only attached in one RAT, the entity of the other RAT also keeps UE context. When the UE changes RAT, the entity of the accessed RAT will update location to HSS to replace the old one of the same RAT if it changes, otherwise, no interaction with HSS happens. Therefore, this method may further limit signalling in the network. However, considering the interworking with Pre-R8 UMTS, when the UE handovers from UTRAN to eUTRAN, all the bearers in UMTS will be maintained if the SGSN cannot receive “Cancel Location” from the HSS. So only single registration works in this scenario.
· How the UE accesses the network by TMSI and routing info since there are two sets of TMSI and routing info: P-TMSI/RAI and S-TMSI/TAI; and Context retrieval issue.
TMSI has the following functions:
· Confidentiality, and identifying the UE in the accessed CN entity
· CN entity selection by NNSF using NRI-like field of TMSI in RRC message
· Combined with routing info (TAI/RAI) to identity the old entity to retrieve context or IMSI
· Identifying the UE in the old entity
The latter two functions realize context retrieval.

Without ISR feature, the UE only has one set of TMSI and routing info, and carries them when accessing the network. While, after ISR activation, the UE has two sets of TMSI and routing info, so it should be clarified which one or both sets the UE needs to carry when accessing network. 
If context is synchronized between SAE and 2G/3G for ISR (as described in [1]), for example, when the context changes, it will be synchronized to the other RAT when UE turns to idle state, then context retrieval only happens in case of UE accessing new entity. If there is no context synchronization, whenever the UE accesses the network, context retrieval may be triggered depending on whether context changed or not.
In summary there are several solutions: (assuming there is no context synchronized since this is the most complicated case)
1. UE only carries the TMSI/routing info of the accessed RAT;
This solution saves the radio resource and allows the possible optimization that only one TMSI parameter is carried in Initial Direct Transfer message (see [2]), while context retrieval may be completed by two rounds (If the latest context is in the other RAT other than the accessed RAT, the new accessed RAT entity will get address of the entity in the other RAT from the old entity in the same RAT, and then get context from that entity). Context retrieval and association setup always need two rounds.
2. UE only carries the TMSI/routing info of the other RAT;
There is a precondition of this mechanism: the TMSI/routing info of the other RAT can be an index to identify the UE in the accessed entity. This solution also saves the radio resource and might need to complete context retrieval by two rounds. There is 50% probability for context retrieval and association setup in one round.
3. UE carries the TMSI/routing info of the last accessed RAT;
The solution can get the latest context by one round, but may also need another round to setup association. 
4. UE carries two sets of TMSI/routing info

The addresses of old entities can be derived by TMSI/routing info so that context retrieval and association setup can be completed at once. For example, the accessed entity sends Context Request message in parallel to the two RAT old entities.
The solution 1~3 saves radio resource, especially solution 1 may even be optimized to carry only one TMSI in Initial Direct Transfer message. Solution 2 and 3 have a limitation that the TMSI/routing info of the other RAT can be as an index to identity the UE in the accessed entity. Solution 1~3 may need two rounds to retrieve context and setup association.
If the Context is always synchronized for idle mode UE, there is no problem that UE carries any set of TMSI/routing info. If there is no limitation, with the TMSI/routing info of the other RAT, it will help to setup association at the same time of context retrieval in case of accessed entity change.
It is also believed that this issue also has the dependency with the above “single registration” or “double registration” issue. For example, in case of “double registration”, when the UE only attaches in SAE, the UE is required to carry both sets of TMSI/routing info when it moves to 2G/3G, because the 2G/3G TMSI/routing info will help to select the original SGSN and identify the UE; SAE TMSI/routing info will help to identify the old MME for context retrieval.
In summary, if the optimization of carrying only one TMSI in initial NAS message (as addressed in [2]) is mandatory, solution 2~3 shall be ruled out; if the TMSI/routing info of the other RAT cannot be the index to identify UE, solution 2~3 shall be ruled out; and if “double registration” is applied, only solution 4 should be selected.
3. Conclusion
“Single registration” vs. “double registration” issue affects procedures such as attachment, ISR deactivation; TMSI/routing info issue affects the parameters in each procedure; and context retrieval issue also affects the detail procedure when the UE accesses the network. It is proposed to solve them first, or else, FFS shall be added in each procedure. 
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