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1   Introduction
The WI [1] on RAN aspects for SIPTO at the Local Network has been approved at RAN#59 plenary. Two architectures were approved at SA2 to support the SIPTO at the local network.

This contribution discusses the RAN3 impact based on the architecture with a stand-alone L-GW(with S-GW and L-GW collocated).
2   Discussion
For SIPTO@LN with a stand-alone GW function, the MME uses the Local (H)eNB Network ID to determine if the UE has left its current local network and if S-GW relocation is needed. The Local (H)eNB Network ID is provided to the MME by the (H)eNB in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT message. In case of the Inter-MME/SGSN mobility, if the UE has left the current local network, as part of TAU procedure, the source MME shall deactivate the bearer for SIPTO@LN.
During the inter-MME handover procedure, the target MME may select a new SGW for various reasons (in step 4 of the following figure: Figure 5.5.1.2.2-1: S1-based handover in 23.401), e.g. the load balancing. In case of the UE mobility within the Local (H)eNB Network, the target MME should not select a new SGW for service continuity. The MME uses the Local (H)eNB Network ID to determine if the UE has left its current local network. However, it is not clear how the target MME knows the source and the target Local (H)eNB Network ID at step4. 
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Figure 5.5.1.2.2-1: S1-based handover

…
Issue 1: How to make the target MME know the UE mobility is within the Local (H)eNB Network or out of Local (H)eNB Network at step 4.
During the inter-MME handover, the TAU procedure is anyway subsequent to the completion of the handover, in hence,  the target Local (H)eNB Network ID is sent to the target MME rather than the source MME by the Uplink NAS Transfer message. The problem is how to make the source MME know the target Local (H)eNB  Network for deciding whether the UE moves out the local network.
Issue 2: How to make the source MME know the UE has moved away from the Local (H)eNB Network. 
For SIPTO at the Local Network with a standalone L-GW, the location of the Serving GW may be determined based on the operator policy and user’s profile regarding support of SIPTO at Local Network so that: at attachment to a (H)eNB, a macro S-GW may be allocated for PDN connection in the operator’s network. If a new PDN connection is requested by the UE that requires that a local S-GW is selected to provide for SIPTO at the Local Network, S-GW relocation from the macro S-GW to the local S-GW shall be performed as specified in TS23.401.
For MME triggered SGW relocation, an “Editor’s Note” left to be further concerned in RAN3[2]:  

Editor’s Note: It belongs to Stage 3 domain whether an existing S1-AP message or a new message need to be used for step 5. This specification will be aligned according to Stage 3 specification once available.
Issue 3: How to notify the (H)eNB the new uplink user plane information during the MME triggered S-GW relocation procedure.
2.1   How to make the (target) MME know the source and the target Local (H)eNB Network ID before TAU

During the UE mobility, the (target) MME may select a new SGW for various reasons, e.g. load balancing. In case of the UE mobility within the Local (H)eNB Network, the target MME should not select a new SGW for service continuity. Thus, the MME need to know whether the UE has left the current Local (H)eNB Network or not before or at the time of deciding SGW relocation.
For X2 handover, the MME can obtain the Local Network ID of the target (H)eNB through the Path Switch Request message(X2 handover) or  Handover Required message (S1 handover) from the target (H)eNB. Since the MME has already known the local network ID of the source (H)eNB, the MME can determine whether the UE has moved out of  the source Local (H)eNB Network or not. So the MME can trigger the S-GW relocation correctly.
For the S1 handover, the (target) MME need to know whether the UE has left the current Local (H)eNB Network or not at  the time of receiving the Handover Required message (intra-MME handover) or the Forward Relocation Request message (inter-MME Handover). Then:

·  The source (H)eNB know the Local (H)eNB Network ID of the target (H)eNB by e.g. configuration or X2 setup procedure.
·  The source (H)eNB  can send the Local (H)eNB Network ID of the target (H)eNB to the source MME by Handover Required message 
·  Specific to the inter-MME S1 handover, the source MME can transmit the source and target Local (H)eNB Network ID to the target MME by the Forward Relocation Request message.

Proposal 1: For X2 handover, the target (H)eNB can send its Local (H)eNB Network ID to the MME by the Path Switch Request Message.

Proposal 2: For S1 handover, The source (H)eNB send the Local Network ID of the target (H)eNB to the MME by Handover Required message. For the inter-MME handover, the source MME transmits the source and target Local (H)eNB Network ID to the target MME. The source (H)eNB know the Local Network ID of the target (H)eNB by e.g. configuration or by X2 setup procedure.

2.2   How to make the source MME know the target Local (H)eNB ID
For issue2, at SA2#96 meeting, SA2 endorsed that the target MME replaces the source MME to decide whether the UE moves out of the local network for SIPTO@LN with standalone LGW(referred to S2-131272). The source MME transmits the source Local Network ID to the target MME in bearer context. The target MME can obtain the target Local Network ID during TAU. So the target MME can know whether the UE moves within the same local network or out.

If SA2 finally agreed to make the target MME decide whether the UE moves out of the local network, the problem will be solved. However, three points need to be noted:

1) According to the solution in S2-131272, two different mechanisms are applied to the bearer deactivation for SIPTO@LN. For SIPTO@LN with collocated L-GW, it is the source MME to trigger the release. For SIPTO with standalone L-GW, it is the target MME to trigger the release. Two MME implementations will be needed for this approach which is not ideal.

2) The solution for Issue2 endorsed in SA2 by now doesn’t solve Issue1. According to the solution in S2-131272, the (target) MME obtains the target Local network ID until TAU, but concerning to Issue1, the (target) MME need to know the target Local Network ID before TAU, i.e. at  the time of receiving the Handover Required message (intra-MME handover) or the Forward Relocation Request message (inter-MME Handover) . 

3) The solution proposed by this contribution for Issue1can be naturally to support the (source) MME know the target Local Network ID, in another words, Issue2 will not exist according to the solution proposed in this contribution for Issue1. 
Overall considering the solutions for Issue1 and Issue2, the solution proposed in this contribution seems better than the solution in S2-131272, since the former can be applied to solve both issue 1 and issue2 and doesn’t bring in the different MME implementations for the two architectures of SIPTO@LN. 

2.3   How to notify the (H)eNB the new uplink user plane information during MME triggered S-GW relocation procedure
After the MME triggered S-GW relocation, the new uplink transport layer address and GTP-TEID for the user plane of the S-GW need be to notified to the (H)eNB. Specific to the existing E-RAB modify procedures, NAS-PDU and E-RAB Level Qos are mandatory IEs and there is not NAS PDU or QoS modification for UE during S-GW relocation without mobility, thus, the existing E-RAB modify procedures are not appropriate for this function. It is proposed to indicate these information to the (H)eNB by a new S1 procedure.

Proposal 3:  Define a new S1 class 1 procedure to inform the new uplink user plane information to the (H)eNB. 

3   Conclusion
The contribution discussed the RAN3 impact based on the architecture of the SIPTO@LN with a standalone L-GW function.  It was proposed for RAN3 to discuss the following issues:

Issue 1: How to make the (target) MME know the mobility is within the Local (H)eNB Network or out of Local (H)eNB Network.
Issue 2: How to make the source MME know the UE has moved away from the Local (H)eNB Network. 
Issue 3: How to notify the (H)eNB the new uplink user plane information during the MME triggered S-GW relocation procedure.
Based on the discussion in section 2, we have the following proposals:
Proposal 1: For X2 handover, the target (H)eNB can send its Local (H)eNB Network ID to the MME by the Path Switch Request Message.

Proposal 2: For S1 handover, The source (H)eNB send the Local Network ID of the target (H)eNB to the MME by Handover Required message. For the inter-MME handover, the source MME transmits both the source and target Local (H)eNB Network ID to the target MME. The source (H)eNB knows the Local Network ID of the target (H)eNB by e.g. configuration or by X2 setup procedure.

Proposal 3:  Define a new S1 class 1 procedure to inform the new uplink user plane information to the (H)eNB. 
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