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1 Introduction
During RAN2#106 meeting，RAN2 has agreed to specify the dual active stack for non-split bearer solution for 0ms interruption handover enhancement, and the following agreement has been achieved:
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

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 discuss the UL switching timing and the SRB/DRB handling for dual active stack.
2 Discussion
In last meeting, it was agreed that dual active protocol stack is adopted for “non-split bearer” solution. For dual active protocol stack, UE will keep both source protocol and target protocol at least until UE successful access the target eNB to achieve a seamless handover.
2.1 UL switching

As agreed in last meeting, simultaneous UL PUSCH transmission does not need to be supported for dual active stack and the UL PUSCH switches from source to target after reception of the first UL grant from the target eNB. While for “reception of the first UL grant” from the target eNB, there are different understandings:

· Alternative 1: UL grant scheduled in random access response.

· In this case, if the RACH procedure is contention-free, once UE receive UL grant in RAR, UE can start UL transmission with the UL grant scheduled by target eNB.

· Otherwise, for contention-based RACH procedure, the contention resolution may be failed upon reception of RAR. If UE switch UL PUSCH transmission, and the Contention Resolution not successful for the RACH procedure, additional UL interruption may be introduced due to early UL switching. 
· Alternative 2: UL grant scheduled in contention resolution. 

· For contention-free RACH procedure, UE is able for UL transmission through target eNB after RAR reception. To follow the agreement that simultaneous UL PUSCH transmission is not supported for the HO interruption solution, this option is not valid.
· For contention-based RACH procedure, UE can start UL transmission with the UL grant scheduled by target eNB in contention resolution message.
Observation 1 It is not clear about the meaning of “first UL grant”.

Observation 2 To avoid extra UL interruption due to RACH failure, UL switching can be defined based on RACH type.

Proposal 1 RAN2 further clarify the definition of the “first UL grant” in the agreement of last meeting.

Proposal 2 For CFRA, UL PUSCH switches from source to target after reception of the first UL grant from the target eNB in RAR.

Proposal 3 For CBRA, UL PUSCH switches from source to target after reception of the first UL grant from the target eNB in contention resolution message.
2.2 DRB/SRB for dual active protocol stack
For dual active protocol stack, we understand SRB/DRB configuration works as following:
· SRB configuration for dual active protocol stack
· When HO command is received

· UE performs the radio resource configuration procedure like legacy HO procedure, i.e.  establish L2 stacks for SRB (which are not active yet) in the target cell;
· Before Msg3 transmission

· UE transmits preamble and receives RAR with target PHY and MAC;

· Meanwhile, source cell’s SRB is active for UE to exchange signalling (if any) with source eNB ;
· Upon Msg3 transmission

· Target SRB has been active for RRC reconfiguration complete message transmission (for both CFRA and CBRA);

· Source SRB is not active upon Msg3 transmission.
· Upon successful contention resolution via MSg4
· UE releases source SRB and keeps SRB with target cell only.

Observation 3 For dual active protocol stack, single SRB is active for the UE, with either source node or target node, at different phase of handover.
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Figure 1: SRB for dual active protocol stack
· DRB configuration for dual active protocol stack

· When HO command is received

· UE performs the radio resource configuration procedure as legacy HO procedure, i.e.  establish L2 stacks for DRB (which are not active yet) in the target cell;

· Before Msg3 transmission

· UE transmits preamble and receives RAR with target PHY and MAC;

· Meanwhile, source cell’s DRB is active for UE to continue data transmission with source eNB;

· Upon Msg3 transmission

· Target DRB has been active for data transmission for CFRA (for CBRA, target DRB can be active for data transmission after Msg4 reception);

· The source DRB continues data transmission;

· Upon successful contention resolution via Msg4
· UE releases source DRB and keep DRB with target cell.
Observation 4 For dual active protocol stack, dual DRB can be active for UE with both source node and target node.
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Figure 1: DRB for dual active protocol stack

Proposal 4 RAN2 to agree on the DRB/SRB handling proposed above.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
It is not clear about the meaning of “first UL grant”.
Observation 2
To avoid extra UL interruption due to RACH failure, UL switching can be defined based on RACH type.
Observation 3
For dual active protocol stack, single SRB is active for the UE, with either source node or target node, at different phase of handover.
Observation 4
For dual active protocol stack, dual DRB can be active for UE with both source node and target node.


Based on the observations, we propose:
Proposal 1
RAN2 further clarify the definition of the “first UL grant” in the agreement of last meeting.
Proposal 2
For CFRA, UL PUSCH switches from source to target after reception of the first UL grant from the target eNB in RAR.
Proposal 3
For CBRA, UL PUSCH switches from source to target after reception of the first UL grant from the target eNB in contention resolution message.
Proposal 4
RAN2 to agree on the DRB/SRB handling proposed above.
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