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1
Introduction
In RAN#71 meeting, a new SID “Further mobility enhancements in LTE” was approved [1], and the following objectives were listed: 
· To study following aspects and specified identified solution(s) to minimize service interruption in mobility events  for both ideal and non-ideal backhaul scenarios, including [RAN2/RAN3]:

· Make before break for mobility event e.g. handover in case of DC and CA or SCG change 
· Potencially down select between solution 1(RACH-less handover) and solution 2 (Maintaining Source eNB Connection during Handover) in section 8.3 of TR 36.881v050.

According to the WID objectives, solution 2 should be studied not only in normal homogeneous network, but also heterogeneous network scenarios will be considered, e.g. dual connectivity, etc. In this paper we mainly discuss the mobility enhancement issues in case of change of SeNB and provide some analysis and proposals.
2
Discussion
According to dual connectivity mechanism, in case of change of SeNB, after receiving RRC reconfiguration message, the UE will reset the MAC and re-establish PDCP in original SCG and stop communication with it. The data interruption continues until the UE receives the first data packet from target SeNB. Based on this mechanism, the factors that affect interruption time mainly include RACH access delay and data forwarding delay and so on. To reduce the RACH access delay. Solution 2 in [1] is proposed in stage of LR SI that requires to postpone the reset of MAC and re-establish of PDCP in original SCG until the target eNB successfully complete random access procedure.

However, to achieve the above objectives, some open issues should be considered from both UE side and network side:
· Issue 1: How to configure a new SCG to UE while optimizing change of SeNB procedure?
· Issue 2: How to switch the transmission and reception points between original and new SCG links？

· Issue 3: How to release original SCG link in UE and Source SeNB?
· Issue 4: In network side, how to perform data forwarding for 1A or 3C?
Issue 1: How to configure a new SCG to UE while optimizing change of SeNB procedure?
According to change of SeNB procedure in R12, the addition of new SCG as well as the deletion of original SCG are contained in a single RRC reconfiguration message at same time, so that UE can immediately re-establish PDCP and reset RLC/MAC of original SCG after receipt of RRC reconfiguration message. Compared with the optimization scheme, the only difference is to postpone the execution time of the re-establish PDCP and reset RLC/MAC of original SCG. Then it is suggested that reuse existing RRC reconfiguration message for optimizing change of SeNB procedure, but to distinguish from the actions in Release 12, an identification information should be introduced for the optimization.
Proposal 1: For optimizing change of SeNB procedure, reuse existing RRC reconfiguration message to add a new SCG as well as delete a original SCG. And an identification indication should be introduced to distinguish from the actions in Release 12.
Issue 2: How to switch the transmission and reception points between original and new SCG links？
When UE receives the RRC reconfiguration message, it will continue to maintain the original SCG link, at same time establishment a new SCG link. But when the UE already complete synchronization procedure with new SCG, whether is the original SCG link continued to use or released？According to study of SI phase, since new SCG link can be used, no need to retain original SCG link. Thus it is suggested when the UE already complete synchronization procedure with new SCG, the original SCG link should be released immediately. Specifically, it is required to distinguish 1A and 3C architectures.
For 3C architecture, after receipt of RRC reconfiguration message, UE will not immediately trigger PDCP recovery procedure. At this time, original PDCP,RLC,MAC are still kept, but new RLC,MAC should be established, when synchronization towards new PSCell is completed, the PDCP recovery procedure is initiated. For 1A architecture, PDCP needs to be re-established, that is, when synchronization towards new PSCell is completed, the PDCP re-establish procedure is initiated.
Proposal 2: For optimizing change of SeNB procedure, the PDCP recovery procedure for 3C or the PDCP re-establish procedure for 1A should be initiated after synchronization towards new PSCell completes.
Issue 3: How to release original SCG link in source SeNB and UE?

According to previous description, once UE initiates PDCP recovery procedure for 3C or PDCP re-establish procedure for 1A, the PDCP layer will only communicate with new RLC/MAC layer, and the UE should release the original RLC/MAC layer. 
With regard to the release of original SCG link in source SeNB, there may be two options, e.g, notification by UE via Uu, or notification by MeNB via X2. However, it is apparent that the notification by UE option is unreliable since communication with original SCG is unstable. With regard to notification by MeNB option, the following two options need to be considered:

· Option 1: Define a new procedure 

· Option 2: Reuse existing UE context release procedure 
The following figure is a flow chart for optimizing change of SeNB procedure :

[image: image1.emf]UE MeNB S-SeNB S-GW MME

8a. SNStatus Transfer

9. Data Forwarding

3. SeNB Release Request

T-SeNB

1. SeNB Addition Request

2. SeNB Addition Request Acknowledge

4. RRCConnectionReconfiguration

5. RRCConnectionReconfigurationComplete

6. SeNB Reconfiguration Complete

10. E-RAB Modification Indication

14. E-RAB Modification Confirmation

11. Bearer Modification

12. End Marker Packet

13. New Path

7. Random Access Procedure

8b. SN Status Transfer

15. UE Context Release

6a. SeNB Reconfiguration Execution


For 3C architecture, the existing UE context release procedure is allowed to initiate after step 6, compared with the newly defined step 6a, it is clear that this option has the shortest delay, so it is no need to introduce a new procedure.

For 1A architecture, the existing UE context release procedure is allowed to initiate after step 14, then an additional delay (the round trip time for E-RAB modification indication procedure over S1) may be introduced. Thus the new defined procedure (step 6a) would shorten delay of release procedure. However, considering if the UE already stop sending and receiving data, by itself RLF mechanism in downlink the Source SeNB can automatically stop transmission and reception of data. Therefore from the network side, a little late to stop the transmission of data will not lead to more waste of radio resources. In contrary, to reduce impact on specification, for both 3C and 1A architecture it is better to reuse the existing UE context release procedure to stop transmission and reception of data and release all resources.

Proposal 3: For both 3C and 1A architecture it is proposed to reuse the existing UE context release procedure to stop transmission and reception of data and release all resources in Source SeNB .
Issue 4: In network side, how to perform data forwarding for 1A or 3C? 
To support enhanced change of SeNB procedure, data forwarding related issues should be discussed in RAN3.
Proposal 4: It is proposed to further discuss data forwarding related issues in RAN3.
3
Conclusion
In this document, we discuss the mobility enhancement issues in case of change of SeNB, and provide some potential solutions and proposals as below:
Proposal 1: For optimizing change of SeNB procedure, reuse existing RRC reconfiguration message to add a new SCG as well as delete a original SCG. And an identification indication should be introduced to distinguish from the actions in Release 12.
Proposal 2: For optimizing change of SeNB procedure, the PDCP recovery procedure for 3C or the PDCP re-establish procedure for 1A should be initiated after synchronization towards new PSCell completes.
Proposal 3: For both 3C and 1A architecture it is proposed to reuse the existing UE context release procedure to stop transmission and reception of data and release all resources in Source SeNB .
Proposal 4: It is proposed to further discuss data forwarding related issues in RAN3.
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