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Abstract of the contribution: This contribution reviews the potential issues for the LIPA bearer deactivation after mobility and proposed way forward for the issue in Rel-10.
1. Introduction

It has been agreed during SA2#80 that the LIPA bearers should be deactivated by the source MME/SGSN during the mobility procedures. However, several issues has been identified and further discussed during SA2#81 and following offline teleconference. Several general principles seem to be agreeable based on the discussions:
· IDEL Mode mobility requires CN control for LIPA bearer deactivation, as RAN is unaware of the bearers;

· Rel-10 handover procedure has no problem in keeping consistent bearer lists in RAN Transparent Container and the EPS Bearer List from CN, as both the source H(e)NB and MME/SGSN can omit the LIPA bearers in the list. The consideration is more on forward compatibility with Rel-11 when LIPA mobility is supported;

· RAN3’s optimized handover work only applies to handover within the same CSG and when no access control is required;
This paper proposed the possible way forward for the issue with Rel-11 LIPA mobility support taking into consideration.

2. Discussion

2.1 IDLE Mode Mobility

2.1.1 Release 10 operation

As RAN is not involved in the IDLE mode mobility process, CN would be the best place to manage the LIPA bearer deactivation. In this case, in the TAU process the old MME would not establish the LIPA bearer on a new SGW and would delete the LIPA session from the old SGW. Same applies to the Service Request procedure.   
2.1.2 Release 11 operation
There is no change from Rel-10 to Rel-11, even with the LIPA mobility supported. The CN can make decisions based on the subscription information whether a LIPA bearer should be deactivated after mobility. There is no need to change the Rel-10 procedures. 
Conclusion 1: LIPA Deactivation for IDLE mode Mobility (including TAU and Service Request) should be handled by CN.   

2.2 S1 Handover

2.2.1 Release 10 operation
There are two main issues raised during the discussion:
Issue 1: UTRAN RNC implementation may have problem to deal with cases when the CN requested bearer to setup list contains less bearers than that in the Transparent Container; 

This seems to be a mismatch between the stage 2 and stage 3 understanding of the operation principle. It should be resolved during the joint session between SA2 and RAN3. 
However, even if the stage 3 has problem to change their interpretation due to legacy support considerations, it can be easily resolved for Rel-10 LIPA. 
As there is no LIPA mobility support in Rel-10, the source H(e)NB (a Rel-10 device)  can simply NOT include the LIPA bearers, indicated by the existence of the Correlation ID in the bear context, into the Transparent Container. At the same time, the source MME/SGSN can also omit the LIPA bearer in the Forward Relocation Request. This way, the target RAN node (maybe a pre-Rel-10 device) can proceed as usual. 
When the target RAN node responds with the Handover Command, the source H(e)NB needs to insert the LIPA bearers to the drb-ToReleaseList of the Handover Command. UE would then release the corresponding RAB and informs the NAS layer about the tear down of the LIPA connections. 
Issue 2: GTP-C protocol issue when there is MME change but no SGW change

This seems to be a general issue and is a very corner case. The situation means that the source H(e)NB and the target RAN node are served by different MME/SGSN, but they can be served by the same SGW. It should be reviewed whether such use cases exists for LIPA and whether it needs to be supported.
Even if the case is to be supported, the source MME (a Rel-10 LIPA supporting device) would be informed by the target MME of the no change of SGW at step 7 (Forward Relocation Response).  Therefore, it can avoid try to delete the LIPA session later, and the SGW would release the session after the Modify Bearer Request from the target MME.
Conclusion 2: Release 10 LIPA Deactivation for S1 Handover can be handled by source MME/SGSN (potentially with the source RAN node support).
2.2.2 Release 11 operation
The major considerations for Rel-11 changes are the support of the LIPA mobility. This applies to only issue 1. 
When LIPA mobility is supported, the source RAN node (H(e)NB) needs to know when to include the LIPA bearer in the Transparent Container and when not to. 

If RAN3 decides to follow the CN decision on bearer handling, i.e. the CN requested bearer to setup list supersedes that of the Transparent Container, this is a non-issue.
If RAN3 needs to always honour the Transparent Container’s bearer list, Rel-11 source H(e)NB needs to be enhanced with the following changes:
· When setting up the LIPA bearer, an Handover Allowed List (HAL) should be delivered from the CN to the H(e)NB and saved in the bearer context. This HAL provides a list of target cells that the LIPA bearer can be supported. L-GW can provide such list, e.g. ECGI of the H(e)NBs that are connected to itself, and the MME/SGSN can moderate it with the LIPA subscription information. 

· Based on this HAL and the target cell ID, at handover preparation phase, the source H(e)NB can decide whether to include the LIPA bearer in the Transparent Container. And, this would be synchronized with the source MME/SGSN. Therefore, the target RAN node would not notice any change and proceed as usual.
· All these changes are kept on the Rel-11 devices, e.g. LGW, source MME, source H(e)NB, and does not have impacts to legacy nodes.

Conclusion 3: If it is required to always keep the bearer list from CN and Transparent Container consistent, only enhancements to the Rel-11 nodes are sufficient.  
2.3 X2 Handover
2.3.1 Release 10 operation
RAN3 has been working on the optimized handover within the same CSG without involving CN nodes. However, it has been noted that such optimized handover only applies when there is no need for any access control by CN nodes. 
Therefore, in view of such issue, there are two possible approaches to support LIPA deactivation in Rel-10:

· Approach 1: Simply indicate to the source H(e)NB that LIPA mobility requires CN access control (by the existence of the Correlation ID in the bearer context). Therefore, the H(e)NB in this case would not use the optimized handover, and would use the S1 based Handover;

· Approach 2: If the source H(e)NB still decides to use optimized handover within the CSG, for Rel-10, same as the S1 based Handover, the source H(e)NB shall not include the LIPA bearers in the list sent to the target H(e)NB. Therefore, after the handover, the Path Switch Request would trigger the MME to tear down the LIPA PDN connection via the source SGW. (step 2 of X2 Handover). 
The above two approaches are not mutual exclusive. Therefore, if the group decides to support optimized handover, the standards should be made to support Approach 2.  
2.3.2 Release 11 operation
In Release 11, the optimized handover may be important in a corporate network deployment. Since the optimized handover only applies to the same CSG handover. Therefore, if the use case allows LIPA mobility support for the same CSG, there is no issue (and no need for any CN involvement) since LIPA bearers need not be deactivated.
In case that some H(e)NB of the same CSG does not support LIPA, certain enhancement is required on the source H(e)NB. Required changes are the same as that presented in 2.2.2. However, in this case, the configuration can be directly set by the corporate network (and does not need to go via CN nodes). With this and the above Approach 2 changes, LIPA mobility can be supported with optimized handover. 

Conclusion 4: X2 Handover can be supported using existing procedures with only RAN node modifications, and can be compatible with S1 Handover. 
3. Conclusion

It is proposed for the group to agree on the conclusions above, and corresponding CRs to bring the specification aligned would be submitted. 
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