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1
Introduction
The New Work Item on extension of Dual Connectivity in EUTRAN is approved in RAN#68 meeting[1]. Some objections of the SID are as follows:
· Support SIPTO in dual connectivity
· The following architectures should be supported:
· Stand-alone case, support of MeNB and SeNB in the same local home network
· Co-located case, LGW co-located with the MeNB
· Co-located case, LGW co-located with the the SeNB (SIPTO bearer = SCG bearer)
· Introduce functions and procedures to support above architectures in the dual connectivity
· Support LIPA in dual connectivity
· The following architecture should be supported:
· LGW co-located with the SeNB in hybrid access mode (LIPA bearer = SCG bearer)
· Introduce functions and procedures to support above architecture in the dual connectivity
In this paper we analyze the standard effort to support SIPTO/LIPA for dual connectivity and make our proposals.
2 Discussion
2.1Support of SIPTO @LN with stand-alone GW for Dual Connectivity
According to the TR 36.875[2], the conclusion for the SIPTO @LN with stand-alone GW for Dual Connectivity is as follows:
	For standalone case, it is feasible to support Alternative 1.


Alternative 1: standalone GW connects to both MeNB and the SeNB.
For Alt1, the MeNB and the SeNB belong to the same local home network. The MeNB can know the local home network ID of the SeNB by configuration or through X2 procedure. Considering the small cell may be deployed dynamically, it’s better to use signaling-based solution to inform the LHN ID between the MeNB and SeNB.

The mobility of the SIPTO@LN PDN connection is not supported currently, the MME is responsible for the release of PDN connection. The MeNB can send the LHN ID to the MME with Path Switch Request and Handover Notify message which is already supported by existing specification, there is no stage3 impact and only stage2 description is needed. 
At attachment to a MeNB, a macro S-GW may be allocated for PDN connection in the operator's network. If a new SIPTO PDN connection is requested by the UE that requires that a local S-GW is selected to provide for SIPTO@LN, the MME may decide to perform an MME triggered Serving GW relocation procedure. In this case, the MeNB needs to notify the local S-GW GTP Tunnel Endpoint information to the SeNB which is already supported by current SeNB Modification Request message, there is no stage3 impact and only stage2 description is needed.
Proposal 1: It’s proposed to add LHN ID in the X2 Setup and X2 Configuration Update procedure.
2.2 Support of SIPTO@LN with collocated L-GW for Dual Connectivity
According to the TR 36.875[2], the conclusion for the SIPTO @LN with collocated L-GW for Dual Connectivity is as follows:

	For co-located case, the following beneficial architectures for L-GW co-located with MeNB and L-GW co-located with SeNB have been identified for future normative work:

· L-GW co-located with MeNB: SIPTO bearer = MCG bearer 

· L-GW co-located with MeNB: SIPTO bearer = Split bearer  (depending on the performance of X2-U between MeNB and SeNB)
· L-GW co-located with SeNB: SIPTO bearer = SCG bearer


Alternative 1: LGW in MeNB.
In case L-GW is co-located with MeNB, SIPTO bearers can be MCG bearer or split bearer. For the SIPTO bearer setup, switch and bearer deactivation procedure, the existing procedure is enough. There is no stage3 impact and only stage2 description is needed.
Alternative 2: LGW in SeNB.
In case L-GW is co-located with SeNB, only SCG bearer option can be configured as SIPTO bearer. The existing procedure is enough for SIPTO trigger bearer deactivation during handover or during bearer switch, only stage2 description is needed.
For SIPTO bearer setup, the MeNB obtains the L-GW IP of SeNB through X2 Setup procedure, then it reports the L-GW IP of SeNB to the MME in the Initial UE message and UL NAS Transfer message. The MME transmit the Correlation ID to MeNB when MME decide to setup SIPTO bearer for the UE. To configure the local tunnel in SeNB, Correlation ID needs to be transmitted to the SeNB in the SeNB Addition Request and SeNB Modification Request message. 
Proposal 2: It’s proposed to add L-GW IP in the X2 Setup and X2 Configuration Update procedure.
Proposal 3: It’s proposed to add Correlation ID in the SeNB Addition Request and SeNB Modification Request message.
At initial attachment to a MeNB, since the MeNB does not support the L-GW function, a macro P-GW may be allocated for the SIPTO PDN connection in the operator's network. Once the UE moves into SeNB coverage area and the MeNB detects the SeNB supporting L-GW function based on the measurement report received from UE, in order to offload the SIPTO bearer to the SeNB, it could notify the MME by current S1-AP message, e.g., Initial UE message, UL NAS Transfer or E-RAB Release Indication message. If the subscription data indicates that SIPTO@LN is allowed the MME could deactivate the PDN connections relevant to SIPTO-allowed APN using the "reactivation requested" cause value, and the UE should then re-establish the SIPTO PDN connection. It seems reusing the current E-RAB Release Indication message has a very limited impact to current S1-AP, considering other two messages have more mandatory IEs. 
Proposal 4: It’s proposed to add L-GW IP in the E-RAB Release Indication message.
2.3 Support of LIPA for Dual Connectivity
According to the TR 36.875[2], the conclusion for the SIPTO @LN with collocated L-GW for Dual Connectivity is as follows:

	Use cases for LIPA are covered by use cases for SIPTO with co-located L-GW. LIPA is similar to the LGW located in SeNB in SIPTO collocated case.


The specification impact is similar to the SIPTO@LN with collocated L-GW case which is analyzed in the section 2.2. 
Proposal 5: The specification impact for the LIPA can refer to SIPTO@LN with collocated L-GW case.
3
Conclusion

In this contribution, we discuss the standard effort to support SIPTO/LIPA for dual connectivity and make our proposals:
Proposal 1: It’s proposed to add LHN ID in the X2 Setup and X2 Configuration Update procedure.
Proposal 2: It’s proposed to add L-GW IP in the X2 Setup and X2 Configuration Update procedure.
Proposal 3: It’s proposed to add Correlation ID in the SeNB Addition Request and SeNB Modification Request message.
Proposal 4: It’s proposed to add L-GW IP in the E-RAB Release Indication message.
Proposal 5: The specification impact for the LIPA can refer to SIPTO@LN with collocated L-GW case.
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