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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?

As issue 1 and 2 are mainly related to RAN2, which is proposed  for the RAN2 to further discuss the related technical detail.
Proposal 1: It is proposed to discuss the technical details of the issues associated to UE by RAN2
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 :
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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 to stop transmission and reception of data and release all resources.

Proposal 2: 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, it is required to keep transmission and reception of data in original SeNB. That is, after receipt of release message, S-SeNB doesn’t stop reception and transmission of data packets.
Proposal 3: For both 3C and 1A architecture, after receipt of release message, S-SeNB doesn’t stop reception and transmission of data packets.
With regard to data forwarding, it is required to distinguish 1A and 3C architectures. For 3C architecture, on one hand, the new arrival data should be forwarded to the target SeNB, on other hand, to prevent the buffer in source SeNB from being empty, these data also should be transmitted to the source SeNB, that is, Bi-casting should be done by MeNB;
Proposal 4: For 3C architecture, to maintain communication with original SeNB, MeNB needs to Bi-cast data towards both Source SeNB and target SeNB.
For 1A architecture, similar with X2 handover procedure, the new PDCP SDU in source SeNB should be constantly forwarded to the target SeNB.
Proposal 5: For 1A architecture, to maintain communication with original SeNB, Source SeNB needs to constantly forward data towards target SeNB.
In addition to, to support enhanced change of SeNB procedure, for 1A architecture, after Serving-GW receives the E-RAB modification indication message from MeNB, user plane path will be switched to target SeNB. But at this time, in RAN side, if the synchronous procedure between UE and target SeNB has not been finished, the uplink data would be sent to the Serving-GW via source SeNB. For legacy handover procedure,it is described clearly in 36.300 that the EPC would keep the old GTP tunnel end-point long time in order to minimise the probability of packet losses,so,for SeNB change procedure in DC, similar mechanism could be used.
Proposal 6: For 1A architecture, avoiding the uplink data from source SeNB being discarded in S-GW could be realized by current mechanism.
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: It is proposed to discuss the technical details of the issues associated to UE by RAN2
Proposal 2: 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 3: For both 3C and 1A architecture, after receipt of release message, S-SeNB doesn’t stop reception and transmission of data packets.
Proposal 4: For 3C architecture, to maintain communication with original SeNB, MeNB needs to Bi-cast data towards both Source SeNB and target SeNB.

Proposal 5: For 1A architecture, to maintain communication with original SeNB, Source SeNB needs to constantly forward data towards target SeNB.
Proposal 6: For 1A architecture, avoiding the uplink data from source SeNB being discarded in S-GW could be realized by current mechanism.
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