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Discussion and decision
1 Introduction

In RAN2#106 meeting, UL handling to minimize the handover interruption was discussed and following agreements were made:

Agreements

1 Simultaneous UL PUSCH transmission does not need to be supported for the HO interruption solution. 

2
UL PUSCH switches from source to target after reception of the first UL grant from the target eNB

Then the solution of dual active protocol stacks (DAPS) was agreed to minimize the handover interruption.  

Agreements

1
We will not specify single active protocol stack solution (option 0/1/2)

2
We will specify dual active with specified capability coordination that does not have to be utilized by the network. FFS how/whether we will specify the rules for UE when capability coordination is not utilized and UE capabilities are exceeded (we may leave this up to UE implementation).
In this contribution, we provide further details on the control plane signalling flow for non-split bearer architecture option for simultaneous connectivity handover.  
2 Discussion
CP signalling flow

As agreed in RAN2#106, dual active protocol stack solution will be specified to minimize the handover interruption time.  In dual active protocol stack based HO, for DL data, UE can support simultaneous data reception, but for UL the UE can only have single UL data transmission (i.e, no UL data duplication to both eNBs).  As shown in Figure 1, general control plane procedure of handover with simultaneous connectivity is described below.

Step1: the UE sends measurement report to the source cell when TTT is expired after the event is triggered.

Step2: The source cell decides whether use legacy HO or HO with simultaneous connectivity. The source cell sends HO request (with simultaneous connectivity support indication or request) to target cell. 

Step3: if target cell supports HO with simultaneous connectivity, it responses with a HO “ACK” with target cell configuration for simultaneous support and along with the HO command (containing required HO parameters such as RACH) to source cell. If the target cell does not support simultaneous connectivity HO, the target sends legacy HO command with indication of no simultaneous connectivity HO support. 

Step 4: Then the source cell forwards the HO command for simultaneous connectivity to the UE. 

Step 4.1 The UE maintains connection with source cell. It prepares the new protocol stack for target cell using the RRC reconfiguration received in HO command. 

Step 5: The UE performs RACH to access target cell using the RACH information in the HO command provided by target cell. Target cell responses with RAR for RACH successful. Note that RACH-less HO may be supported. 

Step 6: The UE sends RRCConnectionReconfigurationComplete message to target. 
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Figure 1 Control plane signaling flow for handover with simultaneous connectivity
Case a: HO success

Step 6.1a: If RRCConnectionReconfigurationComplete message is successfully transmitted (i.e., received HARQ ACK or RLC ACK from target), UE de-activates the source RRC (i.e., no RRC message transmission to and reception from source). The UE fully switches to the target RRC and it is ready to receive RRC message from Target.
Step 7a: The target cell also sends source release indication to source cell and the UE (i.e., it can be part of RRCConnectionReconfiguration message). After receiving HO success indication from target cell, source cell stops data transmission to the UE. At this point, target can initiate the path switch procedure.

Step 7a.1: UE releases connection to source and source protocol stack.
Case b: HO failure

Step 7b: If HO failure or RLF occurs at the target cell before receiving “source cell release indication” from the target, UE can continue to use the Source RRC connection and sends the HO failure indication to the source. At this time, if RLF occurs or has already occurred at the source cell, RRC re-establishment procedure is started.
Proposal 1. RAN2 agree the above steps as baseline for control plane signalling in DAPS.
3 Conclusion

The followings are proposed:
Proposal 1.
RAN2 agree the above steps as baseline for control plane signalling in DAPS.
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