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1. Introduction

The new Work Item was approved at RAN#68 [1] which includes the following objectives for the SIPTO L-GW collocated case, 
· Co-located case, LGW co-located with the MeNB

· Co-located case, LGW co-located with the the SeNB (SIPTO bearer = SCG bearer)

The agreement were made for SIPTO collocated case in TR 36.875 [2]. This document discusses how to reflect the agreements to the specifications. Since the conclusion for SIPTO with collocated L-GW can be applied to LIPA, the specification impact is also quite similar. Therefore we summary the SIPTO collocated case and LIPA specification impact together. 
2. Discussion
2.1 Stage 2 impact
The agreed architecture of SIPTO@LN with collocated L-GW for DC in TR 36.875 [1] should be captured in stage 2. A subsection in §4.9 “Support of Dual Connectivity” is appropriate to capture the feature.
The eNB has additional function if SIPTO@LN with collocated L-GW is supported in DC, the additional functionality should be captured in the function description section. (i.e for SIPTO, eNB function is described in the section §4.8.2 “SIPTO at the Local Network with collocated L-GW”. for LIPA in section §4.6.5 “Support LIPA with HeNB” ).
The corresponding changes to the dual connectivity operation signaling flow are needed.
2.2 Stage 3 impact
SIPTO bearer activation/deactivation for L-GW collocated with MeNB
The conclusions were reached for L-GW collocated at MeNB during study item in TR 36.875 [1]:
For SIPTO bearer setup, switch and bearer deactivation procedure, the existing procedure is enough. There is no stage 3 (at least ASN.1) impact. 

SIPTO bearer activation/deactivation for L-GW collocated with SeNB (Similar change is needed for LIPA (hybrid HeNB acts as SeNB))
In order to active SIPTO bearer in case of L-GW collocated with SeNB case, the procedures are:
1. The MeNB decide a SeNB and sends SeNB Addition Request message.
2. The SeNB sends SeNB Addition Response message, the collocated L-GW IP is included.
3. The MeNB reports the collocated L-GW IP to the MME at each UL NAS transport afterwards.
4. The UE sends SIPTO bearer activation request message to the MME. MME decide SIPTO bearer should be established based on the eNB capability (received L-GW IP) and UE subscription information.
5. The MME sends bearer setup related message containing “SIPTO Correlation ID” to the MeNB.
6. If “SIPTO Correlation ID” is received, the MeNB knows it is SIPTO bearer and should establish SIPTO bearer as SCG bearer. The MeNB forward L-GW IP and “SIPTO Correlation ID” to the SeNB in the SeNB Modification message.
7. MeNB sends bearer setup response message to the MME.
In step 2, the MeNB should receive the collocated L-GW IP from the SeNB, therefore, a new IE should be introduced in SeNB Addition Response message.
Proposal 1: It is proposed to agree that a new IE “SIPTO L-GW Transport Layer Address”should be introduced in SeNB Addition Request Ack message.

In step 6, the MeNB include the “SIPTO Correlation ID” in the SeNB Modification Request message. Then the SeNB can establish the internal tunnel between L-GW and SeNB. The other steps are supported by existing specification. 
Proposal 2: It is proposed to agree that a new IE “SIPTO Correlation ID” should be introduced in SeNB Modification Request message.

Similar changes are needed to support LIPA bearer activation i.e. add “L-GW Transport Layer Address” IE to SeNB Addition Response message and “SIPTO Correlation ID” of correlation ID IE to SeNB Modification Request message.
For SIPTO deactivation, during the handover procedure, when the source SeNB releases its resources related to the UE, the SeNB shall request the collocated L-GW to deactivate the SIPTO@LN connection. So the handling for normal bearers and SIPTO bearer are different, therefore, as proposal 2 above, from the “SIPTO Corrleation ID” IE, the SeNB can distinguish SIPTO bearer from normal bearers and trigger PDN deactivation when receive the UE Context Release Request from the MeNB.
For LIPA deactivation, before starting the handover procedure, the MeNB send a message to the SeNB and then the SeNB shall request using an intra-node signalling the collocated L-GW to release the LIPA PDN connection. From the new added IE in SeNB Modification Request message, the SeNB can distinguish LIPA bearer from the normal bearers and apply LIPA PDN deactivation when receive the SIPTO bearer release request from the MeNB. 
2.3 Summary for Spec impact
The detail stage 2 and stage 3 impacts are summarized in below table: 
	Scenarios
	Agreement
	Specification Impact

	SIPTO with collocate L-GW with MeNB


	L-GW is collocated with MeNB, the SIPTO bearer is MCG bearer or split bearer. 
	· In S1, as above, Current specification already supports. no change in S1 specification.
· In X2, when the MeNB receives the SIPTO Correlation ID from MME, the MeNB knows it is SIPTO bearer. If the MeNB decide to setup this bearer as MCG bearer or split, there is no specification impact. No change in X2 specification.


	SIPTO with collocate L-GW with SeNB


	LGW co-located with the SeNB (SIPTO bearer = SCG bearer)

	· In X2, since the MeNB is responsible for report SIPTO L-GW IP to the MME, so the MeNB should receive the SIPTO L-GW IP from the SeNB. The MeNB can get the SIPTO L-GW IP from the X2 procedure. Changes are needed for TS36.423, TS36.300.

· The MeNB receives the SIPTO Correlation ID from MME, the MeNB knows it is SIPTO bearer. The MeNB shall notify the “SIPTO Correlation ID” IEs in the SeNB Modification Request message. MeNB shall have additional function in TS36.300. TS36.423
· The SeNB shall trigger L-GW to release PDN connection when receives the UE Context Release in X2. Changes to TS36.423

· The MeNB shall report the SIPTO L-GW ID of SeNB at UL NAS transport in S1. Changes to TS36.300 is needed.


	LIPA support


	LGW co-located with the SeNB in hybrid access mode (LIPA bearer = SCG bearer)

	· Since the MeNB is responsible for report L-GW IP to the MME, so the MeNB should receive the LIPA L-GW IP from the SeNB. The MeNB can get the L-GW IP from the X2 procedure. Changes are needed for TS36.423, TS36.300.
· The MeNB receives the Correlation ID from MME, the MeNB knows it is LIPA bearer. The MeNB shall notify the “Correlation ID” in the SeNB Modification Request message. MeNB shall have additional function in TS36.300.
· The MeNB shall report the L-GW ID of SeNB at UL NAS transport in S1. Changes to TS36.300. 




1. Conclusion

In this contribution we have discussed specification impact of supporting SIPTO@LN with collocated L-GW and LIPA in dual connectivity.The following proposals were made: 
Proposal 1: It is proposed to agree that a new IE “SIPTO L-GW Transport Layer Address”should be introduced in SeNB Addition Request Ack message.

Proposal 2: It is proposed to agree that a new IE “SIPTO Correlation ID” should be introduced in SeNB Modification Request message.

Proposal 3 : It is proposed to agree the CR to 36.300 [5]and CR to 36.423 [6].
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