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1	Introduction
It has been agreed in RAN2 #105 to progress on non-split bearer solution for reducing the service interruption time during the handover in LTE [1]. The open points that have been noted during the meeting are summarized in the following list:
· Open issue if single or dual active protocols stacks are to be supported (subject to email discussion [2]).
· FFS how data forwarding is handled and detach from the source cell is specified.
· The combination with Conditional Handover (CHO) shall be also considered.
In this paper, we address the second and third open points for non-split bearer solution with single active protocol stack.
2	Signalling Procedure of Non-Split Bearer with Single Active Protocol Stack
Two options for non-split bearer solution with single active protocol stack have been discussed in [2].
· In the first option, the UE stops the transmission/reception in the source cell after reception of a valid RAR in the target cell.
· In the second option, the UE stops the transmission/reception in the source cell after transmission of handover complete (i.e. RRC Connection Reconfiguration Complete) in the target cell.
In both options, it would be beneficial to have the source cell aware about the time instant that the UE detaches such that data forwarding or SN Status Transfer is performed in more predictable and controlled manner, unlike MBB solution of Rel-14.
Observation 1: It would be beneficial to have the source cell aware about the time instant that the UE detaches such that data forwarding or SN Status Transfer is triggered in more predictable and controlled manner, unlike MBB solution of Rel. 14.
One approach is that the target cell informs the source cell when the UE performs access to the target cell. That is in option 1, the target cell informs the source cell once the RAR is sent to the UE whereas in option 2 the indication is sent once RRC Connection Reconfiguration Complete is received by the target cell. Herein, the indication may be received late after the UE has detached from the source cell due to delay over Xn interface. This will (in practice) contribute in an implementation-dependant (i.e. somewhat unpredictable) way to the mobility interruption time.
[bookmark: _GoBack]Observation 2: The indication sent by the target cell to the source cell upon UE’s successful random access may be received late after UE has already detached from the source cell. This will (in practice) contribute in an implementation-dependant (i.e. somewhat unpredictable) way to the mobility interruption time.
To overcome this issue, the following solution is proposed:
· After sending/or receiving the RACH response (RAR), the target cell/or UE informs the source cell about the completion of the random access.
· Once the random access indication is received from the target cell/or UE, the source cell sends to the UE a message to resume the handover, i.e., by sending RRC Connection Reconfiguration Complete to the target cell.
· After sending the handover resume message, the source cell stops the transmission and reception with the UE.
Similarly, the UE detaches from the source cell once it receives the handover resume message.
For clarity, the signalling of the solution is depicted in Fig. 1.
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Figure 1: Signalling procedure for non-split bearer with single active protocol stack.
As shown in Fig. 1, the source cell and UE will stop the radio link after the transmission/reception of the handover resume message in Step 10. Herein, both the source cell and UE are simultaneously aware about the time instant that the radio link with the source cell is stopped. As a result, data forwarding and SN Status Transfer can be initiated by the source cell in the same way as legacy handover without uncertainties of MBB-like Rel-14 solutions.
The handover resume message does not have to carry a lot of information, since all necessary details are already available at the UE, thanks to the handover command of step 7 in Fig. 1. It can even be considered to implement it as a MAC control element to accelerate the detection at the UE side.
Proposal 1: RAN2 is asked to consider the handover resume message for non-split bearer with single active protocol for having more predictable and controlled manner for data forwarding or SN Status Transfer message. Details of such message can be further discussed.
3	Mobility Robustness
Mobility robustness can be provided to the non-split bearer solution with single active protocol stack by using conditional handover (CHO). This is shown in Fig. 2 for both options 1 and 2 that are discussed in [2]:
· In step 7, the source cell sends to the UE the handover command containing the list of prepared cells and the CHO condition that the UE has to evaluate for executing the handover. 
· After receiving the handover command, the UE continues to exchange user data with the source cell and evaluates the CHO condition.
· Once the CHO condition expires, the UE performs the random access (Msg1 transmission and Msg2 reception).
· In option 1, the UE detaches the radio link of the source eNB after receiving the RAR to send RRC Connection Reconfiguration Complete, whereas in option 2 the UE detaches the radio link of the source eNB after sending RRC Connection Reconfiguration Complete to target cell. [image: ][image: ]

a) Option 1: UE detaches after the reception of RAR.

b) Option 2: UE detaches after sending RRC Connection Reconfiguration Complete.


            Figure 2: Mobility robustness for non-split bearer using conditional handover.

Proposal 2: RAN2 is asked to consider the signalling procedure in Fig. 2 for providing mobility robustness to non-split bearer with single active protocol stack.

4	Conclusion
In this paper, we have analysed the detach of the UE from the source cell and mobility robustness in non-split bearer solution with single active protocol stack. The observations and conclusions are summarized in the following:
Observation 1: It would be beneficial to have the source cell aware about the time instant that the UE detaches such that data forwarding or SN Status Transfer is triggered in more predictable and controlled manner, unlike MBB solution of Rel. 14.
Observation 2: The indication sent by the target cell to the source cell upon UE’s successful random access may be received late after UE has already detached from the source cell. This will (in practice) contribute in an implementation-dependant (i.e. somewhat unpredictable) way to the mobility interruption time.
Proposal 1: RAN2 is asked to consider the handover resume message for non-split bearer with single active protocol for having more predictable and controlled manner for data forwarding or SN Status Transfer message. Details of such message can be further discussed.
Proposal 2: RAN2 is asked to consider the signalling procedure in Fig. 2 for providing mobility robustness to non-split bearer with single active protocol stack.
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