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1. Introduction
Some ISR procedures were endorsed last meeting such as TAU and URA_PCH handling. While there are still several FFS such as Update Type issue. This contribution is to clarify this problem.
2. Discussion
Some principles are agreed and listed in Annex J of TS 23.401 and one principle is almost consensus that UE will initiate update when entering another RAT in case bearers are created/deleted/modified in one RAT. And if no bearer is modified, there is no need for the UE to initiate update as long as it moves within the registered area (RA and TA list). It is proposed to use a special Update Type to indicate this “bearer change”, so that the UE can initiate update and the accessed RAT can synchronize context from the other RAT. There is some difference between the mechanism UE carries two TMSIs / without association and the one UE carries one TMSI / with association (see [1]).
· If UE carries two TMSIs when accessing the network (the two TMSIs are all valid), no association: 
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Figure 1

Take an example that one UE moves from SGSN1 to MME1 to SGSN2 and finally to MME2. Assuming firstly the UE has established ISR between SGSN1 and MME1, when the UE changes bearer in SGSN1 and the UE will set “ISR synch”, so that the UE will initiate update upon moving to E-UTRAN such as MME1 area and MME1 will retrieve latest context from SGSN1. And let’s assume no more bearer modification occurs from now. When the UE moves from MME1 to SGSN2 due to changing RA (not within the registered area list), the UE will initiate update and the SGSN2 can only get context from SGSN1. There is no need for SGSN2 to get context from MME1 since twice context retrieval only happens in case the UE provided another RAT TMSI and the Update Type is "ISR synch" (see step 6 of section 5.3.3.2). If the UE also set “ISR synch” after Update toward MME1, that means the UE will always initiate update when changing RAT, and which means no ISR in a certain meaning.

So in case no more bearer change, when the UE moves from MME1 to SGSN2, the SGSN2 will only retrieve context from SGSN1 and when the UE continue moving from SGSN2 to MME2 due to TA change, the MME2 will only retrieve context from MME1. “ISR synch” will not be set if there is no bearer change. 
In summary, “ISR synch” will be set in case bearer changes in one RAT, and that will trigger the UE to perform update in the other RAT with Update Type as “ISR synch”, as a result the NAS node (SGSN or MME) needs to retrieve context from the other RAT node (MME or SGSN). So in case there is “ISR synch” need in UE, if the accessed NAS node does not change, context retrieval from the other RAT node is required; if the accessed node changes, context retrieval from the old node of the same RAT may be triggered to retrieve some security context, and then context retrieval from the other RAT node will be performed. After update due to “ISR synch”, “ISR synch” will be unset until bearer changes again.
When the UE moves to the same RAT and initiates update due to entering a new RA/TA not in its registered area, or the UE moves to the other RAT different from the last RAT without “ISR synch” need, the Update Type is “normal update” (e.g. “RA updating” or “periodic updating” in case the RAT is 2G/3G), as a result the NAS node will only retrieve context from the same RAT old node without interworking with the other RAT node. For example, when the UE changes bearer in MME1 and set “ISR synch”, then the UE moves directly to MME2 and initiate update, the Update Type should be “normal update” and the MME2 can get context only from MME1 which has the latest context, and “ISR synch” is still being set to allow update upon UE entering into the other RAT. If the UE initiates update with Update Type as “normal update” and the NAS node does not change, there is no need to retrieve any context from other node.
As for URA_PCH handling, if a URA_PCH UE changes bearer in SGSN and then moves to SAE, it will initiate update with Update Type as “ISR synch”, the MME will retrieve context from SGSN and SGSN will release Iu connection in the procedure. But if a URA_PCH UE has no “ISR synch” need in SGSN and then moves to SAE, it will also initiate update. But if the Update Type is “normal update”, the MME will not retrieve context from SGSN and Iu connection won’t be released; if the Update Type is set “ISR synch”, the MME will trigger context retrieval from SGSN and think the context from SGSN is the latest although it is not the truth. So it is proposed to use a special cause “URA_PCH handling”, in this case, the UE will initiate update with Update Type as “URA_PCH handling”, the MME will trigger context retrieval towards SGSN to release its Iu connection, and no real context is fetched in context retrieval towards SGSN.
· If UE carries one TMSI when accessing the network, with association
[1] introduces another method that the UE can only carries the accessed RAT TMSI when accessing the network when ISR is activated. And it is also proposed “single registration” is used when ISR is not activated, in which case, the UE will access the network with its only TMSI (the same RAT or the other RAT). In this case, when ISR is not activated, the UE will always initiate update with Update Type as “normal update” due to entering a new RA/TA not in its registered area list, so that the accessed node will retrieve context towards the node indicated by TMSI/Routeing area info.
Like the above mechanism, after ISR activation, the UE changes bearer in one RAT and the UE will also set “ISR synch”, so that the UE will initiate update with Update Type as “ISR synch” upon moving to the other RAT. If the accessed node does not change, it will retrieve the latest context from the other RAT, or else, the accessed node will retrieve the other RAT’s address and probably security context from the old node of the same RAT, then it will retrieve the latest context from the other RAT node. In other cases the Update Type is set “normal update”, and in the “normal update” case, if the accessed node does not change, it will not retrieve any context from the other one, or else, the accessed node will retrieve the latest context from the old node of the same RAT (including the other RAT node address), then it will send context request towards the other RAT node to establish association, no real context is retrieved.
As for URA_PCH handling, as long as there is signalling towards SGSN, the Iu connection can be released. So context retrieval or association setup due to MME change or ISR deactivation all can trigger Iu release. Only in case when the URA_PCH UE without “ISR synch” need moves to the registered MME, there is a problem. For example, like in Figure 1, if the UE has activated ISR between SGSN1 and MME1, and it changes bearer in MME1 and then it will initiate update with Update Type as “ISR synch” when moving into SGSN1, after that, the UE will unset “ISR synch”. If the UE turns to URA_PCH and then changes to MME1 again, the UE should initiate update. If the Update Type is set “normal update”, there is no need for the MME1 to retrieve context from SGSN1 so that Iu connection cannot be released; if the Update Type is set “ISR synch”, the MME1 will retrieve context from SGSN1 and think it is the latest context to update although there is no need to retrieve real context. So it is still proposed to use a special cause “URA_PCH handling” in this case, i.e. URA_PCH UE initiate update upon entering SAE and the Update Type will be set “URA_PCH handling” in case there is no “ISR synch” need. The MME will not retrieve real context from SGSN but only trigger Iu release.
3. Conclusion
With Update Type as “ISR synch”, the accessed node believes the latest context is in the other RAT and will retrieve context from the other RAT; with Update Type as “normal update”, the accessed node believes the latest context is in the RAT which is indicated by TMSI. As a result, Update Type can indicate last RAT and real context retrieval only happens when it is needed. This contribution introduces several Update Types and the behaviour of each node when receiving the update. It is proposed to endorse those into TS 23.401. Below are several principles of UE which should also be reflected into the TS 23.401:
· The ISR deactivated UE always initiates update with Update Type as “normal update”.

· The ISR activated UE will set “ISR synch” need in case there is any bearer change in one RAT.

· If the ISR activated UE has “ISR synch” need and changes another RAT, it will initiate update with Update Type as “ISR synch”.

· If the ISR activated UE does not change RAT, or the UE does not have “ISR synch” need and changes RAT, due to moving out of the registered area or periodic update, the Update Type is “normal update”.

· After update with Update Type as “ISR synch”, if no more bearer changes during update procedure, “ISR synch” is unset in UE.

· An ISR activated URA_PCH UE moves into E-UTRAN, it initiates update. If there is no “ISR synch” need, the Update Type is “URA_PCH handling”; else the Update Type is “ISR synch”.

The follow are the principles of network in case “single registration” / “single TMSI” / “KEEP associated node address”:
· If the accessed node does not change (has UE context) and the Update Type is “normal update”, if the UE provides the accessed RAT TMSI, no context retrieval occurs.
· If the accessed node does not change and the Update Type is “ISR synch”, the accessed node will retrieve context from the associated node (the other RAT node).

· If the accessed node (MME) does not changes and the Update Type is “URA_PCH handling”, the accessed MME will request the SGSN to release Iu connection.

· In case the accessed node changes (does not have UE context) and the Update Type is “normal update”: if the UE provides the other RAT TMSI, the accessed node will retrieve context from the other RAT and ISR may be activated. If the UE provides the accessed RAT TMSI, the accessed node will retrieve context from the old node of the same RAT; and then setup association towards the other RAT node if the accessed node gets the associated node address and wants to maintain ISR.

· If the accessed node changes and the Update Type is “ISR synch”, the accessed node will retrieve the address of the other RAT node from the old node of the same RAT and then retrieve context from the other RAT node. Association is setup during the context retrieval procedure.

· If the accessed node (MME) changes and the Update Type is “URA_PCH handling”, the accessed MME will retrieve context from the old MME and then request the SGSN to release Iu connection.
· ISR may be deactivated if the accessed node has got the latest context.
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