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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. 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.
2. Discussion
2.1 Background
According to RP-150163[2], the open issues listed as below:

Whether the LGW can be collocated to SeNB

The conclusion for Handover enhancement 

User plane enhancement solutions, if any problem identified.
Here we would like to analyze whether the collocated L-GW is co-located in SeNB needs to be supported or not. 

2.2 Whether the LGW can be collocated to SeNB
2.2.1 SIPTO@LN

The main intention of dual connectivity is to improve user throughput. But one of the consequences of dual connectivity is that the traffic going through core network will also increase correspondingly. To offload operator network in dual connectivity scenario, local breakout is important as it provides the operator with the means for efficient backhaul usage and therefore reduces the load to the core network. The usage of SIPTO is to offload part of the traffic from the core network and send it directly to the internet.
According to Section 7.1 in TR36.932 for Scenarios and Requirements for Small Cell Enhancement:

7.1 Deployment use cases

Operator deployed scenario (i.e. the operator performs cell planning and installs/maintains small cell nodes) should be supported for small cell enhancement.

User deployed scenarios, for example small cell nodes deployed in office buildings by organizational users, could be supported for small cell enhancement with a lower priority. 

Automatic mechanisms such as plug-and-play provisioning to support flexible configuration and lower cost for operation and maintenance could be considered for both operator- and user-deployed scenarios, taking into account the possible absence of radio planning on these deployments. 

Even in operator deployed scenario, the reduction in cell planning efforts compared to Releases 10/11 should be considered.

It stated that “Automatic mechanisms such as plug-and-play provisioning to support flexible configuration and lower cost for operation and maintenance could be considered for both operator- and user-deployed scenarios, taking into account the possible absence of radio planning on these deployments.”HeNB is such a device that can satisfy the requirement as above. Especially, with the development of heterogeneous environment, the number and variety of small nodes will increase rapidly.
In the case of the collocated L-GW is co-located in SeNB, if UE can served by SeNB, it’s unreasonable that the user can not enjoy the SIPTO@LN service because of dual connectivity. On the other hand, big data service is deemed essential to optimize network usage which will also provide added value to the operator. 
Propose 1: Support the scenario that the collocated L-GW is co-located in SeNB for SIPTO@LN have the benefits of optimizing network usage,  improving user throughput and providing added value to the operator.
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Figure1: The collocated L-GW is co-located in SeNB

As Figure1 shows, the SIPTO@LN will work when the co-located L-GW is placed in the SeNB. Because SeNB cannot be the actual controller of its co-located L-GW due to the fact S1-MME is terminated at MeNB, 3C does not exist.

If Architecture 1A is used, a SIPTO bearer is operated in the SeNB. The traffic offload is shown in Figure2.
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Figure2: 1A architecture solution
For 1A architecture, the MeNB needs to know the L-GW information which is located in the SeNB and can be used to establish the SIPTO bearer. There is no backhaul impact on 1A architecture. While the MME supports SIPTO@LN activation for the requested APN based on the SIPTO permissions in the subscription data and received collocated L-GW IP address and transfer of the "SIPTO correlation id" to the MeNB and SeNB.
2.2.2 LIPA@LN

According to TS22.220, 3GPP also had requirements on Local IP Access to the home. Due to the fact that 3GPP radio access technologies enable data transfer at higher data rates, the 3GPP operator community shows strong interest to offload selected IP traffic for the Home (e)NodeB Subsystem which saves transmission costs. LIPA@LN is another kind of local breakout technology. The usage of LIPA is to offload part of the traffic from the core network and send it directly to the local network, which can be used for enterprise or home deployment. LIPA LGW can be co-located in a HeNB, while SIPTO LGW can be co-located in a HeNB or eNB. Therefore, in DC, LIPA L-GW can be co-located in a HeNB when HeNB acts as SeNB.
On the other hand, If SIPTO at local network with collocated L-GW become feasible, LIPA may be naturally supported, especially for open mode HeNB. 
The analysis is similar as SIPTO at the Local Network with collocated L-GW, except for the difference that the SIPTO@LN PDN connection is released after a handover is performed, and the collocated L-GW in the source eNB triggers the release over the S5 interface, while LIPA@LN PDN connection is released before a handover, which may have impact on the SeNB change procedure.
Propose 2: Support the scenario that the collocated L-GW is co-located in SeNB for LIPA@LN has the similar benefits as SIPTO@LN.
In summary, the LGW can be collocated to SeNB for SIPTO@LN and LIPA@LN. And only 1A architecture needs to be supported in this case.
Proposal3: 1A architecture applied for the scenario that the collocated L-GW is co-located in SeNB needs to be further studied.
3. Conclusion
Here we provide the following observations and it is proposed to agree on the relative proposal.
Propose 1: Support the scenario that the collocated L-GW is co-located in SeNB for SIPTO@LN have the benefits of optimizing network usage,  improving user throughput and providing added value to the operator.
Propose 2: Support the scenario that the collocated L-GW is co-located in SeNB for LIPA@LN has the similar benefits as SIPTO@LN.
Proposal3: 1A architecture applied for the scenario that the collocated L-GW is co-located in SeNB needs to be further studied.
The corresponding text proposed to be added into the TR is provided in [3].
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