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Discussion
1.
Introduction
The basic mobility scenarios were agreed for Rel-12 in last RAN3 meeting:
1) Basic small cell addition/modification
2) Basic small cell removal

3) Basic Small cell change 

4) Handover to Pico (small cell): (without keeping the Small cell)

5) Handover to target Macro eNB: (without keeping the Small cell)
For the path switch issue of architecture 1A, the decision has not been made yet. In this paper, we investigate the issue and give our view on it. 
2.
Discussion
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Fig.1. SCG addition procedure for 1A. 
In case of architecture 1A, two separate data paths from S-GW are applied for MeNB and SeNB. On the other hand, S1-MME connection locates only on the MeNB side. Because of the two reasons, how the downlink E-RAB information (E-RAB ID, transport layer address, TEID) assigned by small cell is transmitted to MME is the issue to be solved in almost the agreed mobility scenarios. Fig. 1 shows a procedure for SCG addition scenario. 

It can be seen that the downlink E-RAB information (E-RAB ID, transport layer address, TEID) assigned by small cell should be transferred from SeNB to MeNB, which could be included in step 4 of Fig.1. Then, the MeNB decides how to pass it to MME side. Firstly we may check the basic information that should be transmitted to MME as follows: 
· Downlink E-RAB information (E-RAB ID, transport layer address, TEID) assigned by small cell

· TAI of the serving cell identity of MeNB (agreed in last meeting)

· ECGI of the serving cell identity of MeNB (agreed in last meeting)

· UE related S1AP IDs

· Information for MME to identify the small cell
Now let us check the two available solutions and compare them. 
· Solution 1:  Reusing existing Path switch procedure with new IE
· Solution 2:  Defining a New procedure

Firstly, from the IEs point of view, it is better to use a new procedure. That is because it only needs to cover the necessary information list above or a little bit more. If the existing path switch procedure is reused, how to handle the unnecessary mandatory IEs is a problem to solve. It may happen to both the Path Switch Request and Response message. 
Secondly, in last meeting we have agreed that user location information reporting functionality shall be based on the serving cell identity of MeNB in the dual connectivity case in Rel-12. Thus, the TAI and ECGI of the serving cell identity of MeNB should be included in the message, which is totally different from the legacy Path Switch Procedure where the TAI and ECGI of the target cell are included. So from the MME point of view, it may be confused when receiving this message from a source cell. A new message is better.
Thirdly, the behaviour of MME in case of dual connectivity is also different from the legacy procedure. MME just changes the path of part of the UE E-RABs and keeps the remaining part as it is since they are still served by the MeNB. MME needs to differentiate and decide. However, for the legacy scenario, the MME does not need to treat the E-RABs with two principles. From this point, it is better to define a new procedure and give a clear notification to MME about the dual connectivity feature. 
Fourthly, from eNB point of view, it is also different behaviour compared with the legacy HO procedure. For legacy HO procedure, Macro eNB does not need to differentiate the E-RABs and take different actions when it receives the Path Switch Request Ack message. However, in the dual connectivity situation, MeNB needs to take different actions for the E-RABs of SeNB and the E-RABs of MeNB. It is better to define a new procedure to clearly make MeNB identify it.

Fifthly, in case that the path switch failure happens, which may be caused by the S-GW problem, an additional indication needs to be added in the existing Path Switch Response procedure. It may make the Path switch procedure be very complicated with many indications. That does not happen to the new procedure, which seems to be very clean. 
Finally, based on the LS from SA2 [8],  even though the existing procedures may have the advantage of reducing the impacts to the core network, it would have disadvantages in terms of changing the meaning of established CN handover statistics and generating unnecessary User Location Reports to the PDN-GW and nodes beyond the PDN-GW. 
Based on the analysis above, the following proposal is suggested to RAN3:

Proposal): It is proposed to define a new procedure for path switch of dual connectivity architecture 1A.
3. Conclusions
This paper investigated the path switch issue for Architecture 1A. The following proposal is suggested to RAN3: 
Proposal): It is proposed to define a new procedure for path switch of dual connectivity architecture 1A.
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