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1.
Introduction
The new SI [1] on extension of DC in E-UTRAN was approved in RAN#66 held last December. One of the important issues is about location reporting. This paper firstly investigates the use case and the potential issues are listed. 
2.
Discussion
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Fig.1: Deployment scenarios of small cell (TR 36.932)
Currently, one eNB may connect to several S-GWs, which is also very normal deployment scenario for S1/X2 based handover. By introducing dual connectivity, this principle is still valid. On the other hand, there are a big number of SeNBs around Macro eNB as shown in Fig. 1. In this area, for sure several S-GWs exist. Macro eNB may connect to all of them. However, for the number of S1 connections is limited it can not be guaranteed that every SeNB connects to all of the same S-GWs. Especially, in the Macro cell edge area, the scenario would be normal that only part of MeNB UEs are connected to S-GW1 while the other UEs are served by S-GW2. If SeNB connects only one of the two S-GWs, error may happen when MeNB triggers the addition procedure since MeNB has no way to know UE’s S-GW exactly based on the current spec.   

Observation 1) It is not guaranteed that SeNB can always connect to the same S-GW as MeNB in the dense area. 
On the other hand, even though SeNB may connect to the same S-GW as that of MeNB. The common connected S-GW may be overloaded for a big number of UEs are under served. Then MME can decide to perform S-GW relocation for some new UE which is supposed to be offloaded to SeNB. In order to do that, load information of Serving SeNB Cell is necessary for MME, which is not supported yet because currently the location reported refers to the cell served by the MeNB. 
Observation 2) MME may trigger S-GW relocation for new incoming DC UE in case that the current S-GW is overloaded.
Thirdly, in Rel-12 for S-GW is not allowed, several solutions [2][3] were proposed to solve the failure problem, which are also listed below: 

· Solution 1: Receiving UE’s Serving S-GW information from MME, assisted by S-GW information exchange through X2 Setup or assisted by OAM configuration on that [2]
· Solution 2: Path Switch based Rejection Solution: MME rejects the SeNB Addition procedure with telling the reason when it discovers the S-GW connection does not exist for the UE [3]
However, no one was adopted finally for Rel-12. Thus the problem still exists if the S-GW relocation is not allowed. 
Observation 3) Potential failure problem due to connectionless between SeNB and certain S-GW can not be solved as Rel-12 has not adopted any solution. 
Based on the analysis above, the following proposal is suggested to RAN3: 
Proposal 1): S-GW relocation should be allowed for small cell deployment, which requires the location information of SeNB. 
In the following section, the potential issues and solutions are investigated. The issues below are listed to solve
1) Issue 1: how to get the location information from SeNB side
2) Issue 2: how to report the location information to MME

3) Issue 3: how to notify the changed S-GW information to SeNB after S-GW relocation

For solving the issues above, the SeNB Addition/Modification procedure can be taken as an example. Therefore, about the first issue it can be solved by adding the cell information (TAI and ECGI) in the SeNB Addition/Modification Ack message to notify MeNB about the serving cell of SeNB. Or a cell specific solution in the initial X2 setup stage can be investigated. For the second issue, the direct solution to solve it is to include the location information in the path switch related message, i.e., E-RAB modification indication message. When MME receives the location information, it will decide that whether S-GW relocation should be performed or not depending on the situation, which could be due to the connection problem of SeNB and also could be due to the S-GW load problem. Finally, the third issue is about how to notify the changed transport information to SeNB after S-GW relocation is performed. In Rel-12, it is not necessary to send another message after path switch ack from MME. Here it is necessary to send SeNB a message such as SeNB Modification Request or another potential message in order to tell it the new IP address and TEIDs information. 
Based on the analysis above, the following proposal is suggested to RAN3: 

Proposal 1): S-GW relocation should be allowed for small cell deployment, which requires the location information of SeNB.

Proposal 2): It is suggested to capture the potential issues listed for TR. 
1) Issue 1: how to get the location information from SeNB side

2) Issue 2: how to report the location information to MME

3) Issue 3: how to notify the changed S-GW information to SeNB after S-GW relocation

3. Conclusions
This paper investigated the use case and the potential issues for location reporting. The following proposals are suggested to RAN3: 
Proposal 1): S-GW relocation should be allowed for small cell deployment, which requires the location information of SeNB.

Proposal 2): It is suggested to capture the potential issues listed for TR. 

1) Issue 1: how to get the location information from SeNB side

2) Issue 2: how to report the location information to MME

3) Issue 3: how to notify the changed S-GW information to SeNB after S-GW relocation
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