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Abstract
In the last SA2#85 meeting a key issue of LIPA deactivation was agreed. The present contribution proposes a solution this issue which can be summarized as follows: 
· In IDLE mode mobility Rel-10 procedures are reused 
· In CONNECTED mode mobility the target H(e)NB is responsible for LIPA PDN connection deactivation
1. Discussion

In Rel-11 LIPA mobility should be supported within the local home network (LHN), however LIPA PDN connection should be deactivated when UE moves out of the LHN. 

IDLE mode mobility 

If we can assume that all H(e)NBs that belong to the same LHN also belong to the same TA and are served by the same MME than Rel-10 IDLE mode LIPA deactivation procedure can be reused, i.e. LIPA PDN connection will be released by the MME as follows. 
During UE triggered service request “If LIPA is active for a PDN connection and if the cell accessed by the UE does not link to the L-GW where the UE inititiated the LIPA PDN Connection, the MME shall not request the establishment of the bearers of the LIPA PDN connection from the eNodeB in step 4 and shall request disconnection of the LIPA PDN connection”. 

During Tracking Area Update “If LIPA is active for a PDN connection of the UE, the source MME (or S4-SGSN) shall not include LIPA bearer(s) in the EPS bearer Context during Tracking Area Update procedure and shall release the core network resources of this LIPA PDN connection by peforming the MME requested PDN disconnection procedure according to steps 2 to 6 of clause 5.10.3 before it responds with the Context Response message in the case of inter-MME/SGSN mobility or after it receives Tracking Area Update Request in the case of intra-MME mobility.”

CONNECTED mode mobility
In Rel-10 the source H(e)NB triggers LIPA PDN deactivation, L-GW releases the bearer and MME checks that LIPA PDN was deactivated. Following the same approach in Rel-11, i.e. having the source H(e)NB release the LIPA connection is not optimal as the source H(e)NB may not have the full and up to date information regarding whether the target H(e)NB belongs to the same LHN or not. If H(e)NB is to decide whether to deactivate LIPA it would have to maintain a neighbour  H(e)NB relation table with information on the connectivity of all H(e)NBs it may hand over the UE to its L-GW. Maintaining this relation table is a significant overhead which can be avoided if the target H(e)NB would be responsible for LIPA deactivation. 
It should be noted that even if H(e)NB relation table is implemented and maintained, there is still a chance that the target H(e)NB will lose IP connectivity to the L-GW just before or during the HO (if, for instance, L-GW is powered off). As a result, LIPA PDN deactivation logic has to be implemented at the target H(e)NB anyway, just for this corner case. 
LIPA deactivation by the source H(e)NB may also cause a problem in the case of unsuccessful handover. If following handover preparation failure the UE will be handed over to a H(e)NB within the same LHM or will stay in the same H(e)NB LIPA PDN connectivity will be interrupted if the source H(e)NB deactivates LIPA as it will do so before the handover preparation. On the other hand, if the target H(e)NB is to deactivate LIPA, LIPA PDN connection can be preserved in this case.

Taking the above into consideration we propose to define that the target H(e)NB is responsible for LIPA PDN deactivation. It should be noted that this is very similar to the partial handover which is already supported by the specification where the target eNodeB returns a list of accepted bearers in Handover Request Acknowledge message during HO which does not necessarily include all the bearers from Handover Request message.
Mixed Rel-10 and Rel-11 deployment

It was agreed that LIPA mobility between Rel-10 and Rel-11 H(e)NBs should not be supported. When UE is handed over from Rel-10 H(e)NB to Rel-11 H(e)NB LIPA PDN connection will be deactivated by the source H(e)NB with the co-located L-GW. When UE is handed over from Rel-11 H(e)NB to Rel-10 H(e)NB the target H(e)NB will not be able to release LIPA PDN properly. However, as LIPA PDN connection will not be able to reuse the standard E-RAB IE in S1/X2 HANDOVER REQUEST message because it requires additional information, such as L-GW address, new IE will have to be defined for LIPA E-RAB (the exact IE definition is FFS). This new IE will be ignored by Rel-10 H(e)NB and as a consequence LIPA E-RAB will not appear in E-RABs Admitted List in HANDOVER ACKNOWLEDGE message which in its turn will prompt the source H(e)NB not to hand over LIPA PDN connection.
2.
Proposal

It is proposed to agree that:

Proposal 1:  In IDLE mode mobility Rel-10 procedures are reused

Proposal 2: In CONNECTED mode mobility the target H(e)NB is responsible for LIPA PDN connection deactivation
First change

5.2.4
Key issue #L4: LIPA deactivation

5.2.4.1
General

For a UE which has activated a LIPA PDN connection in a Local H(e)NB Network, when mobility events occur, the following issues need to be addressed:

-
What are the scenarios under which the LIPA PDN connection should be deactivated?

-
What are the criteria for the deactivation decision?

-
Which node(s) is responsible for the decision of LIPA PDN connection deactivation?

-
Which procedure(s) shall be used when LIPA PDN connection are deactivated?

5.2.4.1.1 
LIPA deactivation for Architecture solution 1 (Standalone logical L-GW)
For IDLE mode mobility Rel-10 procedures are reused, i.e. LIPA is deactivated by the MME as follows. During the UE triggered service request, if LIPA is active for a PDN connection the MME should check whether the current H(e)NB belongs to the same LHN for which this LIPA PDN connection was established and if not, it shall request disconnection of the LIPA PDN connection. During the Tracking Area Update procedure, if LIPA is active for a PDN connection the source MME shall check whether the current H(e)NB belongs to the same LHN for which this LIPA PDN connection was established if not, the source MME shall release the core network resources of this LIPA PDN connection before it responds with the Context Response message.
For CONNECTED mode mobility, the LIPA PDN connection is released by the target H(e)NB as follows. During handover preparation, if LIPA is active for one of the bearers in the HANDOVER REQUEST message, the target H(e)NB checks whether its LHN-ID is the same as the one for which this LIPA PDN connection was established and only if LHN-ID matches, it includes the LIPA bearer in the HANDOVER REQUEST ACKNOWLEDGE message. When UE is handed over to the H(e)NB in a different LHN, the LIPA bearer will not be included in the HANDOVER REQUEST ACKNOWLEDGE message and will be implicitly released. This procedure is applicable for both S1 and X2 based handovers.
End of changes
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