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1   Introduction 
As described in the WID, the SIPTO@LN support in Dual Connectivity consists of 

· 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
This contribution discusses the required standard changes to support Dual Connectivity enhancements with SIPTO@LN. 
2   Detailed Analysis 
The conclusion of SI is:

SIPTO in the dual connectivity:

For standalone case, it is feasible to support Alternative 1.
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
2.1   Standalone GW 

The standalone GW can be supported without any changes to specification. MeNB just behave as current eNB that support SIPTO@LN with standalone GW. 
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Figure 1 – Architectures of SIPTO at local network with standalone GW for DC
Observation 1: standalone GW does not require any changes to standard. 

2.2   Collocated L-GW in MeNB 

The architecture to support L-GW collocated in MeNB is shown as below.
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Figure 2 – Architectures of SIPTO at local network with L-GW collocated in the MeNB
· For MCG bearer and Split bearer, the SeNB is unaware of the collocated L-GW in the MeNB. There is no impact to the SeNB

· For SCG bearer, the MeNB provides the uplink F-TEID to SeNB, just like current Dual Connectivity. There is also no impact to the SeNB.

Regarding the support for SIPTO@LN, the MeNB behavior is the same as the eNB supporting SIPTO@LN. There is no impact to Stage-3. Only small clarification is needed in Stage-2.
Observation 2: Collocated L-GW in MeNB only requires small changes to Stage-2. 

2.3   Collocated L-GW in SeNB

Below figure shows the architecture for SIPTO@LN with L-GW collocated in the SeNB. 
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Figure 3 – Architectures of SIPTO at local network with L-GW collocated in the SeNB
The L-GW collocated in the SeNB can only be used when the UE request the PDN connection after the SeNB is added for the UE. During the SeNB Addition procedure, the SeNB informs MeNB about the IP address of the collocated L-GW.  When the UE initiate the PDN Connection establishment, MeNB add the IP adr of the L-GW in the UPLINK NAS TRANSPORT message. During the SeNB Modification procedure, MeNB send the Correlation ID to the SeNB and MeNB configures SeNB with a SCG bearer.
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Figure 4 – procedure to configure SCG bearer using the L-GW collocated in the SeNB
Observation 3: Collocated L-GW in SeNB requires changes to Stage-2 and Stage-3. 

Proposal 1: Add IP address of SIPTO L-GW in the X2 SENB ADDITION REQUEST ACKNOWLEDGE message.

Proposal 2: Add SIPTO Correlation ID in the SENB MODIFICATION REQUEST message when MeNB configures a SCG bearer. 
Draft Stage-2/3 CRs can be found at ([2]

 REF _Ref425517661 \r \h 
[3])
3   Conclusion and Proposals

This contribution analyzed the issues for supporting SIPTO@LN with Dual-Connectivity. Our proposals are:
 Observation 1: standalone GW does not require any changes to standard. 

Observation 2: Collocated L-GW in MeNB only requires small changes to Stage-2. 

Observation 3: Collocated L-GW in SeNB requires changes to Stage-2 and Stage-3. 

Proposal 1: Add IP address of SIPTO L-GW in the X2 SENB ADDITION REQUEST ACKNOWLEDGE message.

Proposal 2: Add SIPTO Correlation ID in the SENB MODIFICATION REQUEST message when MeNB configures a SCG bearer. 

Draft Stage-2/3 CRs can be found at ([2]

 REF _Ref425517661 \r \h 
[3])
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