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Introduction

A LIPA PDN Connection is only useable in the cell where it was established. SA2 requires that LIPA PDN Connections are deactivated upon cell change.
If the UE, in IDLE mode, moves away from the cell where the LIPA PDN Connection was established, the resources and LIPA context for that UE (in the NW) will not be released until the L-GW initiates delivery of data to the UE, or the UE performs a TAU/RAU or a service request.
Problem 1

If the UE has applications/uses services that require L-GW initiated delivery of data to the UE, various resources remain reserved (in UE and NW) even while the services can no longer be provided.
1. Firstly, if the services in the UE require (downlink) delivery of data to a UE in IDLE mode (e.g. IM applications) the UE is not aware of the loss of connectivity with the L-GW and that delivery of data over the LIPA PDN connection is no longer possible. 
2. Secondly, if the L-GW initiates delivery of data to a UE that moved away, then the network will initiate paging and subsequently escalate paging. The UE, if receiving the page, will perform MM procedures. Since the UE moved away from the cell, the UE will receive in the NAS response message an indication that the context associated with the LIPA connection has to be deactivated. The L-GW will also only then receive an indication that the data cannot be delivered.
In summary, resources are unnecessarily used and paging procedures are unnecessarily activated if a UE, in IDLE mode, moves away from the cell where it established a LIPA PDN connection. 

Solution to problem 1

If the UE, with a LIPA PDN Connection, noticed the cell change, the UE could send a TAU/RAU. The MME/SGSN would then deactivate the LIPA PDN Connections and inform the UE of any remaining active PDN connections. In addition the L-GW would be informed and any resources maintained at the L-GW can be released.

The solution would require the sending of a TAU/RAU when the UE realizes it has moved away from the cell that provided the LIPA PDN connectivity to prevent:

- unnecessary paging when the UE has moved away from the cell that provides the LIPA PDN connectivity;

- subsequently escalated paging, 

prior to the UE performing MM procedures anyway.

A UE that is not having a LIPA PDN connection or a UE not aware of having a LIPA PDN connection would not send the TAU/RAU upon cell change.

NOTE:
This solution does not result in UE doing a TAU/RAU at every cell change. This solution will only have limited increase in signalling as it is the first time a UE with a LIPA PDN connection moves out of the cell in which that LIPA PDN connection is (originally) established.

Problem 2
Due to cell re-selection, a UE may be moving from cell to cell. In the case of the UE moving from the cell (e.g. Cell_A) where a LIPA PDN connection was established to another cell (cell_B) and back to the cell_A, if Solution 1 is applied, the UE sends a TAU/RAU immediately upon detecting a cell change (i.e. UE change to cell_B), the UE in IDLE mode might find itself with deactivated LIPA PDN connection(s) immediately even if the UE in IDLE mode returned immediately to the cell that provided the LIPA PDN connectivity. 
Solution to problem 2
To prevent immediate deactivation of LIPA PDN connection, it is proposed to have a small grace window before sending a TAU/RAU upon the UE leaving the cell that provides the LIPA PDN connectivity in IDLE mode. 
Conclusion

The documents in CR C1-111017 and CR C-111069 address the above problems. It is proposed that the corresponding CRs are agreed.
