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1. Introduction
It is agreed that ISR is an important feature for operator to implement the EPS system. As Release 8 Stage 2 will be finalized in this meeting, it is important to keep the ISR as simple as possible. This contribution summarizes some open issues and try to simplify the ISR feature.
2. Discussion

2.1 Two context retrieval procedure

The current work assumption is the ISR can be maintained if the S-GW is not changed during the inter CN node mobility. For example if the ISR is activated between the SGSN1 and MME1, then the UE moves into MME2, If S-GW is not changed, the ISR can be maintained. The MME2 needs to perform two context retrievals: retrieve context from the MME1 and from SGSN1. This adds the TAU/RAU complexity.

These two context retrieval can be avoid if ISR is not maintained during the intra RAT inter CN node mobility. Actually the MME will keep unchanged when the UE moves within the MME pool. If the UE moves into another MME pool, because the RAs of the old SGSN and TAs of the new MME pool may not overlap, there is no strong reason to maintain the ISR between the old SGSN and the new MME. The ISR can be activated when the UE perform inter RAT mobility again.
Conclusion 1: The ISR should not be maintained during the intra RAT inter CN node mobility, including the Idle mode and connected mode.

2.2 Two temporary user Id in TAU/RAU request

The current work assumption is the UE will provide two temporary user Ids in the TAU/RAU request if two user ids are available. The reason to provide two user ids is for two context retrieval procedures. Based on the 2.1 analysis, two context retrieval should be avoided. 

Conclusion 2: It is also proposed to use only one temporary user Id in the TAU/RAU request. If ISR is not activated, in order to active the ISR, the UE should provide the latest allocated temporary user Id to the network.
2.3 Double registration or single registration

From 2.2 above the UE will always provide the lasted allocated temporary user Id to the network if ISR is not activated. The current RAT will always retrieve context from the old RAT and may activate the ISR. The latest security context will be used. So it seems useless to keep double registrations if ISR is not activated. 

Keep double registration if ISR is not activated will bring some more complexity. Considering the following case: 

The UE registers in SGSN1 and MME1 and the ISR is activated. When the UE moves into the TA2 and performs TAU procedure. The MME2 selects a new SGW2 and then the ISR is deactivated ISR. Double registration will prevent the HSS to send the Cancel Location to the SGSN1 and the bearer between the SGSN1 and S-GW1 can't be removed. One possible way is after the S-GW1 receive delete bearer from the MME1 it delete the bearer to the SGSN1. This solution bring too much complexity and is not preferred, for example the S-GW1 needs to differentiate whether the delete bearer request is because UE detach or the mobility mentioned above. The SGSN1 may need to determine whether to delete the PDP context in the UE. 

When the UE is registered in both the SGSN and the MME, if the UE initiates Detach request to the MME, the MME may not possible to notify the SGSN because the ISR is not activated, the MME may not know the SGSN address.
Conclusion 3: It is proposed to use single registration if ISR is not activated.

Conclusion 4: The MME/SGSN use update type in Location Update procedure to tell the HSS that ISR is activated and double registrations are used. Otherwise the HSS will keep only the current registration.
2.4 GTP-C TEID in SGW
In the Current ISR activation procedure the MME/SGSN use Update Bearer Request to the SGW to activate the ISR. After receiving the Update Bearer Request message the SGW is assumed not to allocate a new GTP-C TEID for the current RAT. The SGW will use one GTP-C TEID for both SGSN and MME regardless ISR is activated or not.

After the ISR is activated, the UE can change RAT without notifing the network. So both the MME and SGSN can send subsequent Update Bearer Request or Delete Bearer Request to the SGW. As the SGW use only one GTP-C TEID for SGSN and MME, the S-GW can’t know which node sends this message. 

Conclusion 5: It is proposed to use two separate GTP-C TEIDs for SGSN and MME when ISR is activated.

When the MME/SGSN determines to activate the ISR it sends Create Bearer Request message with an ISR indication to SGW. This message will trigger the SGW to allocate a new GTP-C TEID for the new MME/SGSN.
If ISR is not activated the MME/SGSN sends Update Bearer Request message to the S-GW. The S-GW will use the old GTP-C TEID for the new MME/SGSN.

2.5 ISR when Handover
Based on the conclusion in 2.1, if this is intra RAT inter MME handover procedure, the target MME will not activate the ISR. The MME sends Update Bearer Request to the S-GW. The MME don’t set the update type in the Location Update Request message, so the HSS will keep only the MME registration. The SGSN is cancelled and the SGSN deletes the bearer to the S-GW. The S-GW then can also deactivate the ISR. The target MME sends TAU accept without ISR indication to deactivate the ISR in the UE.

If this is inter RAT handover procedure, the target MME may activate the ISR. If the ISR is activated the MME send Create Bearer Request with ISR indication to the S-GW. The MME sets the update type to double registrations in the Location Update Request message, the HSS will keep both registrations. The old MME is cancelled. The target MME sends TAU accept with ISR indication to activate the ISR in the UE.
Conclusion 6: ISR is deactivated during the intra RAT inter CN node handover procedure. ISR may be activated during the inter RAT handover procedure.

3. Proposal
It is proposed to agree the conclusions mentioned above. 

3GPP

SA WG2 TD


