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Abstract of the contribution: In this contribution we discuss and propose some principles for ISR function.
1. Introduction
Idle State Reduction Function is used to reduce the signalling when the UE move between UTRAN coverage and eUTRAN coverage. Some of the principles have bee agreed in the Helsinki meeting. However there are still some important issues unresolved, for example Dual registration or Single registration, UE context synchronisation issues, ISR deactivation, etc. This contribution we provide some further thoughts on these open issues and try to make some progresses. 
2. Discussion
The following section we discuss some of the unsolved issues.
1) Dual Registration or Single Registration

In Helsinki meeting we have already agreed that when ISR is activated the HSS maintain dual registration, which means the HSS keep both MME address and SGSN address. However when the ISR is not activated, dual registration or single registration in HSS is FFS.

Single registration will cause the HSS to delete the UE context in the old node which means the UE context is only kept in one node. When ISR is deactivated the UE will perform TAU/RAU procedure when the UE moves between the eUTRAN and UTRAN. During this TAU/RAU procedure the new MME/SGSN will need to contact with the HSS to retrieve the subscription data. SA3 has determined that separated security context is used in SGSN and MME. This means the new MME/SGSN will always to ask the HSS to provide new authentication vectors instead of transfer the authentication vectors from the old system.
From the above analysis, when ISR is deactivated, single registration will bring too much signalling load between the SGSN/MME and the HSS. If the UE camps on the overlapping area, it reselects the RAT frequently, the signalling load between the MME and HSS will become worse. So we propose dual registrations in HSS when ISR is deactivated. When the UE register in new node the HSS will not delete subscription data in the old system. 

So HSS always keep both of SGSN address and MME address, it doesn’t need to know whether the ISR is activated or not. This can also reduce the signalling between the MME/SGSN and HSS
2) UE context synchronisation

There are two ways to synchronize the UE context between the SGSN and MME

a) Push mode: When the context changes in one access it shall push the whole or changed context to the other access as soon as possible. The disadvantage is when the context is changed very frequently in one access it needs to send the whole or changed context to the other access very frequently. It will bring much signalling load between the SGSN and MME. Also this solution also requires the UE to synchronise the context in the new access which bring UE complexity.

b) Pull mode: the context changes in one access. When the UE selects the other access it shall perform TAU or RAU procedure, in which the other access will pull the latest context from the old access. In this solution the context will be synchronized only the UE select other RAT and perform TAU/RAU. So it can reduce the signalling load between MME and SGSN.

So it is proposed to use pull mode to synchronize the UE context between the MME and SGSN.

3) ISR deactivation triggers

In Helsinki meeting we agree that the ISR can be activated based on the UE capability, the SGSN capability and MME capability. So if the target SGSN/MME does not support ISR the ISR should be deactivated in UE and SGW.

In S2-074421, it is proposed that authentication vectors and static subscription data need not to be synchronized. It seems only bearer contexts need to be synchronized between MME and SGSN.

In Idle state if the network needs to modify the bearer context it will ask the MME and SGSN to make modification at the same time. So there is no need to sync the context. In active state the network only modify the bearer context in the current access. So the bearer context need to be synchronized when the UE change RAT. This needs the UE always knows whether the context needs to be synchronized or not. However there are some cases that the bear context is modified without UE involved. 
So it is proposed when the UE move into EMM_CONNECT state or PMM_CONNECT the ISR function is automatically deactivated in UE, and SGW. When the UE move into Idle and change RAT it will perform TAU/RAU and sync the bearer context between the SGSN and MME. 
4) One TMSI or two TMSIs issue
The issue here is whether the NAS signalling will include one TMSI or two TMSIs. For the two TMSIs case, one TMSI is used for the eNodeB to select a proper MME, the other TMSI is used for the MME to identify the UE. 
RAN2 has agreed that the MS provides an Intra Domain NAS Node Selector (IDNNS) in the AS part of the RRC-Initial-direct transfer message to the eNodeB for the MME selection. In UTRAN/GERAN the UE derives the IDNNS for the P-TMSI. In eUTRAN the UE derives the IDDNS from the S-TMSI or MME id.

So it is proposed only one TMSI is included in the NAS signalling. In Intra RAT mobility the current access TMSI is used in NAS signalling. In Inter RAT mobility case we have the next open issue.
5) How to retrieve the context from the old access
There are three ways to trigger the new node to retrieve context from the old node.
a) UE use the latest TMSI. The new node receives this latest TMSI it cannot find the user and will ask the old node which allocated this TMSI to provide IMSI and bearer context. One of the issue of this solution is the MME/SGSN may be changed frequently if the RAT use the latest TMSI to select the MME/SGSN.
b) UE use the current access TMSI+ indication from the UE. This solution overcomes the issue of the first solution. However this solution has impacts on the UE. The UE always need to know whether to sync the context and such indication bring complexity to the UE.
c) UE use the current access TMSI + indication from the old node. This solution overcomes the issues of the previous solutions. It only has impacts on the network side.
From the discussion above, the first solution is the simplest one. If its issue can be resolved it should be the most preferred solution. Otherwise the third solution is preferred. The second solution has impact on the UE so it is not recommended.
6) ISR activated, Inter RAT mobility in Idle state
In this case the latest TMSI is used in NAS signalling, which will trigger the current access to retrieve context from the old access. It is proposed to maintain ISR function during this context retrieval procedure.
How ever when the SGW change in this case, the new node cannot get the new GTP-C TEID of the new SGW because the new MME interact the SGW after the context retrieval procedure. So it is proposed to deactivate the ISR function after the new node determine to change the SGW. ISR function can be activated again when the UE change RAT without SGW change.
7) ISR activated, Intra RAT mobility in Idle state
In this case the current access TMSI is used in the NAS signalling, which will trigger the new node to retrieve the context from the old node in the same access. After that the new node get the node IP address on the other RAT and can perform anther context retrieval from the old node in the other RAT. It is proposed to maintain ISR function during this additional context retrieval procedure.
8) URA-PCH handling
When the UE enter PMM_CONNECTE state the ISR will be deactivated in the UE, SGSN and SGW. So when the UE enter URA-PCH and change the RAT, it will perform TAU with the latest P-TMSI in NAS signalling. The MME will retrieve the context from the SGSN by using this P-TMSI. When the SGSN receives the context Request from the MME it knows that the UE now move into eUTRAN coverage. After it receives the Context Ack message it then releases the Iu connection. The following figure shows the details.
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In this mechanism there is no need to define any URA_PCH specific message or element. So we propose that SA2 agree the mechanism described above.
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