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Abstract of the contribution: this contribution discusses the issues about SIPTO@LN deactivation.
Discussion
1. The criteria of SIPTO@LN deactivation

SIPTO@LN is subscribed per APN per UE, it is not related to the CSG subscription. When the UE request a SIPTO@LN PDN connection, MME shall check whether the request APN is allowed by the subscription and establish the local path between H(e)NB and L-GW for data transmission. If the UE moves to another H(e)NB that have the connection to the L-GW, SIPTO@LN PDN connection can be kept in the target network, however, if the target H(e)NB do not have a connection to the L-GW, or the UE moves to a macro network, the SIPTO@LN PDN connection shall be deactivated.
Proposal 1: If the target H(e)NB or eNB do not have a connection to the L-GW which is selected for SIPTO@LN PDN connection, the UE’s SIPTO@LN PDN connection shall be deactivated.
Idle mode mobility
2a. How to check the SIPTO@LN shall be deactivated
If the UE accessed a cell belongs to a local network and establish a SIPTO@LN PDN connection, LHN ID can be used to check whether the UE is moves out of a local network as the Rel-12 LIPA solution. 
If the UE registered a cell not belongs to a local network and do not have a LHN id, the L-GW IP address can be used to check the SIPTO@LN PDN connection shall be deactivated or not, H(e)NB send the connected L-GW IP address to the MME/SGSN in S1/Iu interface, if the latest received L-GW IP address is not align with the L-GW IP address that selected for SIPTO@LN PDN connection, the SIPTO@LN PDN connection shall be deactivated.
Proposal 2: LHN id or L-GW IP address can be used to check UE mobility and determine whether the SIPTO@LN PDN connection shall be deactivated or not in idle mode mobility.
3a. Which network entity shall be decided to deactivate SIPTO@LN PDN connection?
For Rel-10 SIPTO feature, as a result of UE mobility, the target MME/SGSN may redirect a PDN connection towards a different GW that is more appropriated for the UE’s current location, in this case, target MME/SGSN will deactivate the old SIPTO PDN connection and establish a new SIPTO PDN connection for the same APN.
For Rel-10 LIPA feature, session continuity is not supported for LIPA PDN connection, the source network shall be deactivated LIPA PDN connection before the HO procedure. If the UE moves in idle mode, the source MME shall deactivated LIPA PDN connection during TAU procedure. It is considered that the L-GW which is located in the local network may connect to limit Serving GW located in the operator network, if the served Serving GW changed during the UE’s mobility, the new Serving GW may not have the connection to the L-GW, LIPA PDN connection can not be deactivated in the target side. 
Considering about SIPTO@LN feature, it is possible that the target Serving GW can not connect to the L-GW selected for SIPTO@LN connection as well as the Rel-10 LIPA feature, therefore, the principle as Rel-10 LIPA feature shall be applied for SIPTO@LN.

Proposal 3: The source MME shall deactivated SIPTO@LN PDN connection in idle mode mobility.
4a. Whether the Rel-10 SIPTO mechanism can be used for SIPTO@LN PDN connection to deactivate with reactivated a new PDN connection.
During Service request procedure, MME/SGSN compares the LHN id or L-GW IP address received in INITIAL UE MESSAGE or UPLINK DIRECT TRANSFER message to the L-GW IP address stored in MME context, if the UE moves to another cell and the SIPTO@LN PDN connection can not be kept in the new cell, MME can deactivate a SIPTO@LN PDN connection and re-establish a new PDN connection for the same APN by reusing the Rel-10 solution.
If the serving MME is changed during TAU procedure, the source MME do not have a connection to the UE, source MME initiates the SIPTO@LN PDN connection deactivation procedure is only performed in the core network side. Therefore, the Rel-10 mechanism that deactivate the PDN connection with a reactivation request solution can not be applied to this scenario.
Proposa4: During the Serving request procedure, MME can deactivate a SIPTO@LN PDN connection and re-establish a new PDN connection for the same APN by reusing the Rel-10 solution. During the TAU procedure, SIPTO@LN PDN connection shall be deactivated and the Rel-10 PGW reallocation solution can not be applied in this scenario.
Connected mode mobility
2b. How to check the SIPTO@LN shall be deactivated

Both X2 and S1 HO procedure shall be considered for SIPTO@LN PDN connection continuity. If the serving GW is relocated during HO procedure, the target serving GW may not have the connection to the L-GW, therefore, it is appropriate to deactivate the SIPTO@LN PDN connection in source network side when the SIPTO@LN PDN connection continuity can not support because of HO. However, considering MME changed but without Serving GW relocation HO procedure, after the target MME update the interface to the Serving GW, the SIPTO@LN PDN connection can not be deactivated from source network side. Therefore, the SIPTO@LN PDN connection shall be deactivated before HO procedure as well as the Rel-10 LIPA connection.
In order to support UE HO to a legacy HeNB or macro eNB, it is supposed that not change the target eNB’s behaviour. According to the analysis of issue 1, the source side network shall check whether the target eNB has a connection to the L-GW. This can be realised by the interaction between source H(e)NB and L-GW. If the L-GW is collocated with H(e)NB, the interaction is an internal signalling like Rel-10 LIPA architecture. If the L-GW is deployed standalone, the H(e)NB shall send an explicit signalling to the L-GW to check whether it has a connection to the target H(e)NB or not. If the L-GW do not have a connection to the target eNB, L-GW shall deactivated the SIPTO@LN PDN connection before the HO procedure.

Proposal 5: Source H(e)NB send the target eNB’s IP address to the L-GW to check whether the SIPTO@LN PDN connection can be supported in the target network side, if not, L-GW deactivated the SIPTO@LN PDN connection before HO procedure.

3b. Whether the Rel-10 SIPTO mechanism can be used for SIPTO@LN PDN connection to deactivate with reactivated a new PDN connection.
SIPTO@LN PDN connection shall be deactivated in source network side before HO procedure, if the MME send a PDN deactivation NAS message to the UE with a “reactivation request” message, UE will send a PDN connection request message to the source eNB and the new PDN connection activation procedure will be clashed with the HO procedure. The new PDN connection will be failure in this case.
Proposal 6: If the SIPTO@LN PDN connection can not HO to the target network, the SIPTO@LN PDN connection shall be deactivated, the Rel-10 SIPTO mechanism shall not applied in HO scenario.
**************************************start of change******************************************

5.4.x 
Key issue #SLx: SIPTO@LN deactivation
5.4.x.1
General assumption
For a UE which has activated a SIPTO@LN PDN connection in a Local H(e)NB Network, when mobility events occur, the SIPTO@LN PDN connection shall be deactivated if the target H(e)NB or eNB do not have a connection to the L-GW which is selected for SIPTO@LN PDN connection.
5.4.x.2
Solution 1: IDLE mode mobility
If the UE accessed a cell belongs to a local network and establish a SIPTO@LN PDN connection, LHN ID can be used to check whether the UE is moves out of a local network as the Rel-12 LIPA solution. 

If the UE registered a cell not belongs to a local network and do not have a LHN id, the L-GW IP address can be used to check the SIPTO@LN PDN connection shall be deactivated or not, H(e)NB send the connected L-GW IP address to the MME/SGSN in S1/Iu interface, if the latest received L-GW IP address is not align with the L-GW IP address that selected for SIPTO@LN PDN connection, the SIPTO@LN PDN connection shall be deactivated.
During the Serving request procedure, MME can deactivate a SIPTO@LN PDN connection and re-establish a new PDN connection for the same APN by reusing the Rel-10 solution.
During the TAU procedure, Source MME shall not include SIPTO@LN bearer in the bearer context send to the target MME and shall deactivated SIPTO@LN PDN connection. The SIPTO@LN PDN connection is terminated. 
5.4.x.3
Solution 2: Connected mode mobility
Both X2 and S1 HO procedure shall be considered for SIPTO@LN PDN connection continuity. If the serving GW is relocated during HO procedure, the target serving GW may not have the connection to the L-GW, it is appropriate to deactivate the SIPTO@LN PDN connection in source network side when the SIPTO@LN PDN connection continuity can not support because of HO. However, considering MME changed but without Serving GW relocation HO procedure, after the target MME update the interface to the Serving GW, the SIPTO@LN PDN connection can not be deactivated from source network side. Therefore, the SIPTO@LN PDN connection shall be deactivated before HO procedure as well as the Rel-10 LIPA connection.
In order to support UE HO to a legacy HeNB or macro eNB, it is supposed that not change the target eNB’s behaviour. Source side network shall check whether the target eNB has a connection to the L-GW. This can be realised by the interaction between source H(e)NB and L-GW. If the L-GW is collocated with H(e)NB, the interaction is an internal signalling like Rel-10 LIPA architecture. If the L-GW is deployed standalone, the H(e)NB shall send an explicit signalling to the L-GW to check whether it has a connection to the target H(e)NB or not. If the L-GW does not have a connection to the target eNB, L-GW shall deactivated the SIPTO@LN PDN connection before the HO procedure. After the PDN deactivation procedure, the SIPTO@LN PDN connection is terminated. 
******************************************end of change****************************************
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