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1. Introduction
The New SI Study on Extension of Dual Connectivity in EUTRAN in RP-142257 [1] was agreed in RAN#66 meeting. 

2. Discussion
2.1 Background
The following agreements were achieved at RAN3#87 meeting. 
Support of MeNB and SeNB in the same local home network and support of the LGW being co-located with the MeNB were seen as feasible solutions that could be further pursued in normative work. 

Standalone GW connected to only MeNB or only SeNB is seen as deployment option, seen as low priority in rel-13.
Here we will discuss the solution on how to support of MeNB and SeNB in the same local home network and support of the LGW being co-located with the MeNB. Furthermore, we also prefer to support the scenario that the LGW being co-located with the SeNB, we will also give solution analysis in this paper.
2.2 SIPTO at the Local Network with stand-alone GW for Dual Connectivity
2.2.1 MeNB and SeNB in the same local home network
SIPTO@LN is supported using a stand-alone gateway (with co-located S-GW and L-GW) deployed in the local network. Both MeNB and SeNB connect to the stand-alone gateway. SIPTO bearers can be configured to MeNB and/or SeNB. For SIPTO bearer in SeNB, it can be SCG bearer or split bearer. The MME may decide to trigger S-GW relocation without UE mobility, as specified in TS 23.401. Mobility for the SIPTO@LN PDN connection is not supported in this release: the SIPTO@LN PDN connection shall be released after inter-MeNB handover or SeNB change procedure, unless the source and target MeNB/SeNBs are in the same LHN (i.e. they have the same LHN ID).

In case of SIPTO@LN support with stand-alone gateway for dual connectivity, the eNB supports the following additional functions:
-
Support for LHN ID exchange between MeNB and SeNB.
-
The MeNB signal LHN ID to the MME in the INITIAL UE MESSAGE, UPLINK NAS TRANSPORT, HANDOVER NOTIFY, PATH SWITCH REQUEST and E-RAB MODIFICATION INDICATION messages;

-
Support for MME-triggered S-GW relocation without UE mobility through the E-RAB MODIFY REQUEST message.
In case of SIPTO@LN support with stand-alone gateway for dual connectivity, the MME supports the following additional functions:

-
SIPTO@LN PDN activation for the requested APN based on subscription data and received LHN ID;

-
S-GW relocation without UE mobility.
2.3SIPTO at the Local Network with collocated L-GW for Dual Connectivity
2.3.1 The LGW being co-located with the MeNB
SIPTO bearers can be configured to MeNB and/or SeNB. For SIPTO bearer in SeNB, it can be SCG bearer or split bearer. For a SIPTO@LN PDN connection, the MeNB sets up and maintains an S5 connection to the EPC.

The mobility of the SIPTO@LN PDN connection is not supported in this release of the specification. The SIPTO@LN PDN connection is released after inter-MeNB handover is performed, and the collocated L-GW in the source MeNB triggers the release over the S5 interface.

In case of SIPTO@LN with collocated L-GW support for dual connectivity, the eNB supports the following additional functions:

-
transfer of the collocated L-GW IP address of the MeNB over S1-MME to the EPC at every idle-active transition;

-
transfer of the collocated L-GW IP address of the MeNB over S1-MME to the EPC within every Uplink NAS Transport procedure;

-
support of basic P-GW functions in the collocated L-GW such as support of the SGi interface corresponding to SIPTO@LN;

-
additional support of first packet sending, buffering of subsequent packets, internal direct L-GW-MeNB user path management and in sequence packet delivery to the UE;

-
support of the necessary restricted set of S5 procedures corresponding to the support of SIPTO@LN function;

-
notification to the EPC of the collocated L-GW uplink TEID(s) or GRE key(s) for the SIPTO@LN bearer(s) over S5 interface within the restricted set of procedures to be forwarded over S1-MME and further used by the MeNB as "SIPTO correlation id" for correlation purposes between the collocated L-GW and the MeNB;
-
triggering SIPTO@LN PDN connection release by the collocated L-GW after inter-MeNB handover is performed.
-    If SIPTO bearer is configured to SeNB as SCG bearer, the MeNB sets the uplink TEID and TNL address as Correlation ID and TNL address of the collocated L-GW in X2AP message and transmits to the SeNB.
In case of SIPTO@LN with collocated L-GW support, the MME supports the following additional functions:

-
SIPTO@LN activation for the requested APN based on SIPTO permissions in the subscription data and received collocated L-GW IP address;

-
transfer of the "SIPTO correlation id" to the MeNB via the initial context setup procedure and E-RAB setup procedure;

-
release of the SIPTO@LN PDN connection of an idle-mode UE when the UE moves away from the coverage area of the MeNB.
2.3.2 The L-GW being co-located with the SeNB
SIPTO bearers can be configured to SeNB. For SIPTO bearer in SeNB, it can be SCG bearer. For a SIPTO@LN PDN connection, the SeNB sets up and maintains an S5 connection to the EPC.

The mobility of the SIPTO@LN PDN connection is not supported in this release of the specification. The SIPTO@LN PDN connection is released after SeNB change is performed, and the collocated L-GW in the source SeNB triggers the release over the S5 interface.

In case of SIPTO@LN with collocated L-GW support for dual connectivity, the eNB supports the following additional functions:
      -    transfer of the collocated L-GW IP address of the SeNB over X2 to the MeNB

-
MeNB transfers the collocated L-GW IP address of the SeNB over S1-MME to the EPC at every idle-active transition;

-
MeNB transfers the collocated L-GW IP address of the SeNB over S1-MME to the EPC within every Uplink NAS Transport procedure;
-
support of basic P-GW functions in the collocated L-GW such as support of the SGi interface corresponding to SIPTO@LN;

-
additional support of first packet sending, buffering of subsequent packets, internal direct L-GW-SeNB user path management and in sequence packet delivery to the UE;

-
support of the necessary restricted set of S5 procedures corresponding to the support of SIPTO@LN function;

-
notification to the EPC of the collocated L-GW uplink TEID(s) or GRE key(s) for the SIPTO@LN bearer(s) over S5 interface within the restricted set of procedures to be forwarded over S1-MME and further used by the MeNB as "SIPTO correlation id" for correlation purposes between the collocated L-GW and the SeNB;
-
triggering SIPTO@LN PDN connection release by the collocated L-GW after SeNB change procedure is performed.
-    The MeNB sets the uplink TEID and TNL address as Correlation ID and TNL address of the collocated L-GW in X2AP message and transmits to the SeNB.
In case of SIPTO@LN with collocated L-GW support, the MME supports the following additional functions:

-
SIPTO@LN activation for the requested APN based on SIPTO permissions in the subscription data and received collocated L-GW IP address;

-
transfer of the "SIPTO correlation id" to the MeNB via the initial context setup procedure and E-RAB setup procedure;

-
release of the SIPTO@LN PDN connection of an idle-mode UE when the UE moves away from the coverage area of the SeNB.
2.4 LIPA@LN with collocated L-GW for Dual Connectivity
2.4.1 The L-GW being co-located with the SeNB
LIPA bearers can be configured to SeNB. Only SCG bearer option can be configured as LIPA bearer. For a LIPA PDN connection, the SeNB sets up and maintains an S5 connection to the EPC.

The mobility of the LIPA PDN connection is not supported in this release of the specification. The LIPA connection is always released when SeNB change procedure is triggered. The L-GW function in the SeNB triggers this release over the S5 interface.

In case of LIPA support, the eNB supports the following additional functions:
-    transfer of the collocated L-GW IP address of the SeNB over X2 to the MeNB

-
MeNB transfers the collocated L-GW IP address of the SeNB over S1-MME to the EPC at every idle-active transition;

-
MeNB transfers the collocated L-GW IP address of the SeNB over S1-MME to the EPC within every Uplink NAS Transport procedure;
-
support of basic P-GW functions in the collocated L-GW function such as support of the SGi interface corresponding to LIPA;
-
additional support of first packet sending, buffering of subsequent packets, internal direct L-GW - SeNB user path management and in sequence packet delivery to the UE;
-
support of the necessary restricted set of S5 procedures corresponding to the strict support of LIPA function;
-
notification to the EPC of the collocated L-GW uplink TEID(s) or GRE key(s) for the LIPA bearer(s) over S5 interface within the restricted set of procedures to be forwarded over S1-MME and further used by the SeNB as "correlation id" for correlation purposes between the collocated L-GW function and the SeNB;
-
in case of SeNB change triggering the L-GW function to release the LIPA PDN connection.
-    The MeNB sets the uplink TEID and TNL address as Correlation ID and TNL address of the collocated L-GW in X2AP message and transmits to the SeNB.
In case of LIPA support, the MME may support the following additional functions:

-
verification of UE authorization to request LIPA activation for the requested APN at this CSG and transfer of the received collocated L-GW IP address;
-
transfer of the "correlation id" i.e. collocated L-GW uplink TEID or GRE key to the MeNB within the UE context setup procedure and E-RAB setup procedure;
-
deactivation of the LIPA PDN connection of an idle-mode UE if it detects that the UE has moved out of the coverage area of the SeNB collocated with L-GW function.
According to the above analysis, the function description text is proposed to be added into the TR in [2].
Proposal1: RAN3 is kindly asked to agree the function description text for SIPTO at the Local Network with stand-alone GW for Dual Connectivity(MeNB and SeNB in the same local home network)、SIPTO at the Local Network with collocated L-GW for Dual Connectivity(The LGW being co-located with the MeNB、The LGW being co-located with the SeNB) and LIPA@LN with collocated L-GW（The L-GW being co-located with the SeNB）for Dual Connectivity, and update the TR correspondingly.
3. Conclusion
Here we propose:
Proposal1: RAN3 is kindly asked to agree the function description text for SIPTO at the Local Network with stand-alone GW for Dual Connectivity (MeNB and SeNB in the same local home network)、SIPTO at the Local Network with collocated L-GW for Dual Connectivity (The LGW being co-located with the MeNB、The LGW being co-located with the SeNB) and LIPA@LN with collocated L-GW（The L-GW being co-located with the SeNB）for Dual Connectivity, and update the TR36.875 correspondingly.
The corresponding text proposed to be added into the TR is provided in [2].
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