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1 Introduction

According to RAN3 WI "RAN aspects for SIPTO at the Local Network" [1], RAN3 need to evaluate and specify the RAN impacts based on the requirements from SA1and stage 2 conclusions captured in SA2 specifications for SIPTO at the local network. After RAN3#80 meeting, the inclusion of the local network ID in the HANDOVER NOTIFY and the PATH SWITCH REQUEST messages is FFS in the case of SIPTO@LN with stand-alone GW. The relevant issue is that whether TA/LA/RA update is always triggered when the UE is moving out of the source local network, and LS R3-131174 was sent to SA2.
This contribution discusses the RAN3 impact for SIPTO@LN according to the SA2 progress.
2 Discussion
2.1 Handover
For SIPTO@LN with a stand-alone GW function, The MME uses the Local home network ID to determine whether the UE has left its current local network and whether S-GW relocation is needed. In the SA2#98 meeting, the solution for the stand-alone GW that the (target) MME check whether UE has left source local network and deactivate the SIPTO@LN connection was approved in [2]: 
In the handover procedures the old LHN ID is transferred in the Forward Relocation Request and the new LHN ID is transferred in the Path Switch Request, Handover Notify or Relocation Complete depending on the handover procedure activated.
To perform this solution, the source Local home network ID and target Local home network ID should be provided to the (target) MME to check whether UE has left source local network and determine to deactivate SIPTO@LN connection. 
For intra-LTE case, the source MME transmits the source Local home network ID via Forward Relocation Request message to the target MME and the target (H)eNB transmit the target Local home network ID to the target MME via Handover Notify message with S1-based handover, the target (H)eNB transmit the target Local home network ID to the target MME via Path Switch Request message with X2-based handover.
For inter-RAT case (LTE to UTRAN), the source MME shall include the Local Home Network ID of the source cell in the PDN Connections corresponding to the SIPTO at the Local Network PDN connection and sends a Forward Relocation Request message to the target SGSN. After UE receives the HO from E-UTRAN Command message, if SIPTO at the Local Network is active for a PDN connection in the architecture with stand-alone GW the target RNC shall include the Local Home Network ID of the target cell in the Relocation Complete message to the target SGSN.
For inter-RAT case (UTRAN to LTE), the source SGSN shall include the Local Home Network ID of the source cell in the PDN Connections corresponding to the SIPTO at the Local Network PDN connection and sends a Forward Relocation Request message to the target MME. After UE receives the HO from UTRAN Command message, if SIPTO at the Local Network is active for a PDN connection in the architecture with stand-alone GW the target eNodeB shall include the Local Home Network ID of the target cell in the Handover Notify message to the target MME.
Proposal 1: The target Local home network ID shall be transferred in the Path Switch Request, Handover Notify or Relocation Complete depending on the handover procedure activated.
2.2 The definition of Local Home Network
According to TS23.401[3], the definition of Local Home Network and Local Home Network ID are listed as below:
Local Home Network: A set of (H)eNBs having IP connectivity for SIPTO at the Local Network via one or several L-GWs.

Local Home Network ID: A scalar value that uniquely identifies a Local Home Network within a PLMN.

According to TS23.060[4], the definition of Local Home Network and Local Home Network ID are listed as below:
Local Home Network: A set of (H)NBs/RNCs having IP connectivity for SIPTO at the Local Network via one or several L-GWs.

Local Home Network ID: A scalar value that uniquely identifies a Local (H)NB/RNC Network within a PLMN.

Let’s consider the scenario that one operator manages both 3G and LTE network with the same PLMN ID, which means there has the possibility that a set of (H)eNBs and (H)NBs/RNCs belong to the same local home network. According to the inter-rat handover analysis in section 2.1, the target CN node can always get the source and target LHN ID via handover messages in order to check whether UE has left source local network and deactivate the SIPTO@LN connection, therefore, even the inter-rat handover triggered within one LHN, the target CN node will know that the source and target LHN ID are the same, and the SIPTO@LN connection will not be released.
Therefore, the definition of LHN should cover the scenario that a set of (H)eNBs and (H)NBs/RNCs belong to the same local home network. The proposed corrections for the definition of LHN are listed as below:

TS23.401:

Local Home Network: A set of (H)eNBs having IP connectivity for SIPTO at the Local Network via one or several L-GWs.

Note: It does not exclude that a set of (H)NBs/RNC will be deployed in the same Local Home Network.

TS23.060:

Local Home Network: A set of (H)NBs/RNCs having IP connectivity for SIPTO at the Local Network via one or several L-GWs.

Note: It does not exclude that a set of (H)eNBs will be deployed in the same Local Home Network.
Proposal 2: The definition of LHN should cover the scenario that a set of (H)eNBs and (H)NBs/RNCs belong to the same local home network. 
Furthermore, if needed, an LS shall be sent to SA2 to clarify the definition of the Local Home Network.
3 Conclusion

According to the above discussion, there are following proposals for SIPTO@LN with stand-alone GW function:
Proposal 1: The target Local home network ID shall be transferred in the Path Switch Request, Handover Notify or Relocation Complete depending on the handover procedure activated. 
Proposal 2: The definition of LHN should cover the scenario that a set of (H)eNBs and (H)NBs/RNCs belong to the same local home network. 
Furthermore, if needed, an LS shall be sent to SA2 to clarify the definition of the Local Home Network.
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