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Abstract of the contribution:

This paper analyzes the factors impacting the continuity of SIPTO@LN PDN connection when the UE moves out of the local network in connected mode and proposes the solution to deactivate it.
1 Introduction
This paper analyses which node in the network and what parameter will decide whether the SIPTO@LN connection is released or not when UE moves out of a local network supporting SIPTO@LN.
Considering the requirement that the traffic of SIPTO@LN shall not traverse the mobile operator network and in order to avoid the mismatch issue between the bearers included in RAN container and the bearers indicated from the CN node to the RAN, the SIPTO@LN PDN connection should be released before HO as LIPA specified in R10. 
2 Discussion
2.1 Factors to impact the SIPTO@LN continuity

We have agreed that the LHN-ID identify a LHN uniquely in a PLMN and the H(e)NB(s) in a LHN shall have the same LHN-ID. The SIPTO@LN mobility shall be supported when the UE moves between the H(e)NB(s) in the same LHN. On the other hand, the SIPTO@LN PDN connection should be released when the UE moves out of the LHN. Thus whether the UE moves out of the LHN is a condition to decide SIPTO@LN deactivation.

During handover initiation, the source H(e)NB can get the LHN ID of target based station via:
· The configuration of H(e)NB(s) which is nearby the source H(e)NB; or
· The LHN ID broadcasted in the air interface. The UE reported the received LHN ID to the source H(e)NB in the measurement report.
The latter method can retrieve the LHN ID dynamically. It is more flexible when the topology of the LHN changes. But it adds additional function on UE. The pre-R12 UE can’t support this reporting function.
Conclusion 1: LHN ID is one of the factors to decide SIPTO@LN deactivation. The source H(e)NB can retrieve the target LHN ID and decide whether to maintain the SIPTO@LN PDN connection before the HO preparation phase .
2.2 Procedures of SIPTO@LN deactivation
Base on the analysis in clause 2.1, it is proposed that the source H(e)NB, prior to the handover preparation phase to decide whether the SIPTO@LN PDN connection should be released based on the LHN ID of the target cell as LIPA defined in Rel-10. The call flows are presented in the following figures. The proposed solution is based on the architecture solution 2 for SIPTO@LN.
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Figure 2.2-1 SIPTO@LN deactivation before X2 HO in EPS
Step 1: UE is triggered to send measurement report by the rules set by source HeNB. The LHN ID which is broadcasted by the nearby base station may be contained in the measurement report.
Step 2: Before initiating a handover procedure, the source HeNB checks the LHN ID of the target cell if there is active SIPTO@LN bearer. The source HeNB can get the LHN ID of the target cell by measurement report or the static configuration.
Step 3: If the source HeNB finds the UE will move out of the LHN, it trigger sthe SIPTO@LN deactivation by E-RAB Release Indication message which contains a cause value and E-RAB ID corresponding with the SIPTO@LN PDN connection. The cause value is set when the source HeNB indicate the MME to deactivate the SIPTO@LN connection. The source HeNB may not release the radio bearer of SIPTO@LN in this case.
Step 4: Since there is only one default bearer for SIPTO@LN, the RAB release will trigger the SIPTO@LN deactivation. The MME initiates the PDN disconnection procedure in TS 23.401 clause 5.10.3 to release the SIPTO@LN connection and indicates the “reactivation requested” as specified in clause 5.10.3 to make GW relocation if needed. Steps between 7 and 10b, as described in TS 23.401 clause 5.10.3, are invoked if the MME receives the cause value from source HeNB.
Step 5: After the source HeNB confirms that the SIPTO@LN bearer is released by the context is clear for the Correlation ID, the source HeNB initiates the X2 HO procedure by sending Handover Request message to target cell.
Note: Whether a new defined S1 AP message instead of RAB release indication is sent to the MME to trigger the SIPTO@LN deactivation is FFS.
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Figure 2.2-2 SIPTO@LN deactivation before S1 HO in EPS
Step 1: UE is triggered to send measurement report by the rules set by source HeNB. The LHN ID which is broadcasted by the nearby base station may be contained in the measurement report.
Step 2: Before initiating a handover procedure, the source HeNB checks the LHN ID of the target cell if there is active SIPTO@LN bearer. The source HeNB can get the LHN ID of the target cell by measurement report or the static configuration.
Step 3: If the source H(e)NB finds the UE will move out of the LHN, it triggers the SIPTO@LN deactivation by E-RAB Release Indication message which contains a cause value and E-RAB ID corresponding with the SIPTO@LN PDN connection. The cause value is set when the source HeNB indicate the MME to deactivate the SIPTO@LN connection. The source HeNB may not release the radio bearer of SIPTO@LN in this case.
Step 4: Since there is only default bearer for SIPTO@LN, this RAB release will trigger the SIPTO@LN deactivation. The MME initiates the PDN disconnection procedure in TS 23.401 clause 5.10.3 to release the SIPTO@LN connection and indicates the “reactivation requested” as specified in clause 5.10.3 to make GW relocation if needed. Step between 7 and 10b, as described in TS 23.401 clause 5.10.3, are invoked if the MME receives the cause value from source HeNB.
Step 5: After the source HeNB confirms that the SIPTO@LN bearer is released by the context is clear for the Correlation ID, the source HeNB initiates the S1 HO procedure by sending Handover Required message to MME.

The same handling is adopted in UMTS system, the call flow is in the following figure 2.2-3 and 2.2-4.
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Figure 2.2-3 SIPT@LN deactivation by HNB before enhanced SRNS relocation procedure in UMTS
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Figure 2.2-4 SIPTO@LN deactivation by HeNB before SRNS relocation procedure in UMTS

Conclusion 2: Before initiating handover procedure, the source H(e)NB should perform the LHN ID checking. If LHN ID changes, the source H(e)NB shall release the SIPTO@LN connection. 
3 Proposal

We propose to discuss this issue and agree the conclusion in section 2. And the following changes are suggested in TR 23.859:

************************************Start of the change**********************************

5.4.4
Key issue #SL3: SIPTO@LN deactivation
5.4.4.1
 Criteria for the deactivation decision during handover
The LHN ID is the criteria to decide SIPTO@LN deactivation.
The source H(e)NB can retrieve the target LHN ID to decide whether the UE moves out of the local network.

The source H(e)NB decides whether the SIPTO@LN PDN connection should be released during the handover procedure.
5.4.4.2
SIPTO@LN deactivation Procedure
It is proposed that the source H(e)NB, prior to the handover preparation phase to decide whether the SIPTO@LN PDN connection should be released based on the LHN ID. The call flows are presented in the following figures. The proposed solution is based on the architecture solution 2 for SIPTO@LN.
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Figure 5.4.4.2.1: SIPTO@LN deactivation before X2 HO in EPS

Step 1: UE is triggered to send measurement report by the rules set by source HeNB. The LHN ID which is broadcasted by the nearby base station may be contained in the measurement report.

Step 2: Before initiating a handover procedure, the source HeNB checks the LHN ID of the target cell if there is active SIPTO@LN bearer. The source HeNB can get the LHN ID of the target cell by measurement report or the static configuration.

Step 3: If the source HeNB finds the UE will move out of the LHN, it trigger sthe SIPTO@LN deactivation by E-RAB Release Indication message which contains a cause value and E-RAB ID corresponding with the SIPTO@LN PDN connection. The cause value is set when the source HeNB indicate the MME to deactivate the SIPTO@LN connection. The source HeNB may not release the radio bearer of SIPTO@LN in this case.

Step 4: Since there is only one default bearer for SIPTO@LN, the RAB release will trigger the SIPTO@LN deactivation. The MME initiates the PDN disconnection procedure in TS 23.401 clause 5.10.3 to release the SIPTO@LN connection and indicates the “reactivation requested” as specified in clause 5.10.3 to make GW relocation if needed. Steps between 7 and 10b, as described in TS 23.401 clause 5.10.3, are invoked if the MME receives the cause value from source HeNB.
Step 5: After the source HeNB confirms that the SIPTO@LN bearer is released by the context is clear for the Correlation ID, the source HeNB initiates the X2 HO procedure by sending Handover Request message to target cell.

Note: Whether a new defined S1 AP message instead of RAB release indication is sent to the MME to trigger the SIPTO@LN deactivation is FFS.
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Figure 5.4.4.2.2: SIPTO@LN deactivation before S1 HO in EPS

Step 1: UE is triggered to send measurement report by the rules set by source HeNB. The LHN ID whch is broadcasted by the nearby base station may be contained in the measurement report.

Step 2: Before initiating a handover procedure, the source HeNB checks the LHN ID of the target cell if there is active SIPTO@LN bearer. The source HeNB can get the LHN ID of the target cell by measurement report or the static configuration.

Step 3: If the source H(e)NB finds the UE will move out of the LHN, it triggers the SIPTO@LN deactivation by E-RAB Release Indication message which contains a cause value and E-RAB ID corresponding with the SIPTO@LN PDN connection. The cause value is set when the source HeNB indicate the MME to deactivate the SIPTO@LN connection. The source HeNB may not release the radio bearer of SIPTO@LN in this case.

Step 4: Since there is only one default bearer for SIPTO@LN, this RAB release will trigger the SIPTO@LN deactivation. The MME initiates the PDN disconnection procedure in TS 23.401 clause 5.10.3 to release the SIPTO@LN connection and indicates the “reactivation requested” as specified in clause 5.10.3 to make GW relocation if needed. Step between 7 and 10b, as described in TS 23.401 clause 5.10.3, are invoked if the MME receives the cause value from source HeNB.

Step 5: After the source HeNB confirms that the SIPTO@LN bearer is released by the context is clear for the Correlation ID, the source HeNB initiates the S1 HO procedure by sending Handover Required message to MME.

The same handling is adopted in UMTS system, the call flow is in the following figure 2.2-3 and 2.2-4.
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Figure 5.4.4.2.3: SIPT@LN deactivation by HNB before enhanced SRNS relocation procedure in UMTS
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Figure 5.4.4.2.4: SIPTO@LN deactivation by HeNB before SRNS relocation procedure in UMTS
************************************End of the change**********************************
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4. MME requested PDN disconnection in TS 23.401 clause 5.10.3
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