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1.
Introduction
The WID [1] about dual connectivity was approved in last RAN Plenary meeting. One of the important issues is to support SIPTO, which includes both the collocated case and the standalone case. In this paper, the standalone case is to be investigated for the specification impacts. 
2.
Discussion
According to the WID [1], the following architecture should be supported for the standalone case: 
· Support of MeNB and SeNB in the same local home network
The architecture is given as follows:
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Fig. 1. Standalone GW connects to both MeNB and SeNB.
In the following section, the potential issues and the corresponding specification impacts will be analysed. 
· Issue 1: How MeNB gets to know the LHN ID of SeNBs
· Issue 2: How MME triggers bearer deactivation if UE moves out the source local network
· Issue 3: How to support MME triggered S-GW relocation procedure for dual connectivity
2.1 Issue 1: How MeNB gets to know the LHN ID of SeNBs
This issue exists based on the agreement that mobility is not supported for standalone SIPTO. If MeNB and SeNB are not connected to the same L-GW, then PDN connection deactivation is triggered during the SeNB Addition procedure. That is not good for user experience. In practice, we cannot guarantee that all of the SeNBs around a MeNB are connected to the same L-GW. Therefore MeNB needs the LHN ID information of SeNB before it makes a decision to trigger the SeNB Addition procedure. 
For solving issue 1, there are two potential solutions given as follows:

a.) MeNB obtains the LHN ID through X2 procedure
b.) OAM configuration

There are several solutions to solve this problem. Solution a is cell specific procedure, which is X2 setup procedure in the initial stage of interface setup. The other solution b relies on the OAM configuration. However, this solution has several drawbacks, one of which is that OAM will have a big burden since many small cells are deployed around the MeNB. In addition, power on/off may happen often for a small cell, thus the OAM configuration would be more dynamic. Based on the comparison above, the following proposal is suggested to RAN3: 
Proposal 1): For supporting standalone SIPTO for DC, MeNB can obtain the LHN ID of SeNB through X2 Setup procedure. 
2.2 Issue 2: How MME triggers bearer deactivation if UE moves out the source local network
If Issue 1 is solved, then MeNB makes a decision of SeNB Addition based on the obtained LHN ID of SeNB, which means that it can predict whether bearer deactivation will happen or not before it triggers SeNB Addition procedure. So it is not necessary for MeNB to include LHN ID in the E-RAB Modification Indication procedure. Only in case that handover happens to the MeNB as a target eNB, which may include the LHN ID in the Path Switch Request message. Based on that, MME decides whether bearer deactivation should be performed or not. This is already supported by the legacy Rel-12 SIPTO procedure. Therefore, the following proposal is suggested to RAN3.  
Proposal 2): For MME triggering bearer deactivation, the legacy Rel-12 SIPTO procedure is sufficient and no enhancement is needed. 
2.3 Issue 3: How to support MME triggered S-GW relocation procedure for dual connectivity
This issue is based on the agreement that only one S-GW can be used by one UE, for that the MME triggered S-GW relocation procedure was adopted in Rel-12 for standalone SIPTO.  In the scenario of Fig.1, a case exists. That is a DC UE receiving generic mobile operator service (though generic S-GW) from SeNB currently has a new service request. For that service, the MeNB decides to use standalone L-GW. Thus the S-GW relocation has to be performed for the existing generic mobile operator service so that a single S-GW is used for two services. The MME triggered S-GW relocation procedure has to be extended so that SeNB to know the transport information (transport layer address, UL GTP TEID) for the existing first service provided by SeNB. 
For that, the SeNB Modification Request message can be used for MeNB after it receives the E-RAB Modify Request message from MME with updated transport layer address and UL GTP TEID. The SeNB Modification Request message may include the updated transport layer address and UL GTP TEID into the existing S1 UL GTP Tunnel Endpoint IE. In addition, it is better for SeNB to know the reason since L-GW special handling is defined in TS 36.401, which requires SeNB to start to use the L-GW or leave the L-GW. Therefore, a cause value is needed.  
For this issue, the following proposal is suggested to RAN3.
Proposal 3): For MME triggered S-GW relocation, MeNB can trigger the SeNB Modification Request procedure to tell SeNB about the updated transport layer address and UL GTP TEID with a cause value. 
Proposal 4): It is proposed to adopt the CR in [3] as a baseline CR for supporting standalone L-GW in DC.
3. Conclusions
This paper investigated the solutions for supporting collocated L-GW in DC. The following proposals are suggested to RAN3: 
Proposal 1): For supporting standalone SIPTO for DC, MeNB can obtain the LHN ID of SeNB through X2 Setup procedure.
Proposal 2): For MME triggering bearer deactivation, the legacy Rel-12 SIPTO procedure is sufficient and no enhancement is needed.

Proposal 3): For MME triggered S-GW relocation, MeNB can trigger the SeNB Modification Request procedure to tell SeNB about the updated transport layer address and UL GTP TEID with a cause value. 
Proposal 4): It is proposed to adopt the CR in [3] as a baseline CR for supporting standalone L-GW in DC.
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