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1
Introduction
It has been decided in RAN2 #107 to specify Dual Active Protocol Stack (DAPS) solution for minimizing user data interruption during handover [1]:
	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).


	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


In this contribution, we discuss Radio Link Monitoring (RLM) and handover failure detection in DAPS solution.

2
Discussion
In baseline handover, Signalling Radio Bearer (SRB) is switched from source to target cell upon the reception of the handover command. Herein, SRB of the target cell is activated for transmitting RRC Reconfiguration Complete to the target cell. 
Observation 1: In baseline handover, SRB is switched from source to target cell upon the reception of the handover command.

In DAPS solution, the time duration between the reception of the handover command and the release of the source cell is relatively short as the UE is expected to access the target cell immediately after receiving the handover command. As such, the source cell may not need to send any RRC Reconfiguration during this short time duration. Moreover, maintaining the SRB of the source cell after the reception of the handover command may lead to complications if the source cell initiates a new RRC Reconfiguration without synchronizing with the target cell of handover. Based on this, it is proposed that the UE maintains one RRC anchor and switches the SRB from source to target cell upon the reception of the handover command as in baseline handover.

Proposal 1: In dual-active protocol stack, UE switches SRB from source to target cell upon the reception of the handover command.
For RLM and handover failure detection, two options are possible as explained in the following

· Option 1: Follow baseline approach

· UE stops timer T310 (used for RLM) upon receiving the handover command and starts timer T304 supervising the handover execution to the target cell.

· If timer T304 expires, the UE declares handover failure and initiates RRC Re-establishment procedure.

· Option 2: Fall-back to source cell without declaring handover failure
· Timer T310 is resumed by the UE after the reception of the handover command.

· If timer T304 expires, the UE checks first if timer T310 has expired:

· Case 2-1: If T310 has expired, UE declares handover failure and initiates RRC Re-establishment.

· Case 2-2: If T310 did not expire, the UE may fall-back to the source cell.
The advantage of Option 2 is that the UE would not initiate RRC Re-establishment if the running source radio link is still available. Herein, the UE can fall-back to the source cell without the need to declare handover failure, stop all radio communications, and perform random access procedure to new cell.
Proposal 2: In dual-active protocol stack, UE resumes timer T310 after the reception of the handover command.
Proposal 3: If timer T304 expires, the UE can fall-back to the source cell if timer T310 did not expire.
If PUCCH transmission with respect to the source cell is resumed after PUSCH switch to the target cell [refer to Tdoc #10], then the fall-back to source cell can be performed in fast manner without performing random access. Otherwise, the fall-back to source cell can be performed by means of random-access procedure.
Proposal 4: The fall-back to source cell can be performed using PUCCH if it is still active after PUSCH switch to target cell, otherwise by means of random access.
For fall-back to source cell using PUCCH, two options exist

· Option A: UE sends a Scheduling Request (SR) on PUCCH for obtaining an UL grant. Using the UL grant, the UE sends Buffer Status Report (BSR) MAC CE with LGID 0 (CCCH corresponding to SRB0) and buffer size equal 0. Having received BSR with LGID 0, the source cell resumes the SRB.
· Option B: Source cell resumes the SRB when it receives a new RRC message e.g. “RRC Resumption” that is sent on a scheduled PUSCH.

Proposal 5: If PUCCH remains active after PUSCH switch, RAN 2 is asked to discuss whether the fall-back to source cell can be performed by sending an implicit indication using BSR (set LGID to that of CCCH) or an explicit new RRC message, e.g., “RRC Resumption” on PUSCH.
4
Conclusion
In this contribution, we have discussed RLM and handover failure detection in dual active protocol stack solution. The following observations and proposals have been made:
Observation 1: In baseline handover, SRB is switched from source to target cell upon the reception of the handover command.

Proposal 1: In dual-active protocol stack, UE switches SRB from source to target cell upon the reception of the handover command.
Proposal 2: In dual-active protocol stack, UE resumes timer T310 after the reception of the handover command.

Proposal 3: If timer T304 expires, the UE can fall-back to the source cell if timer T310 did not expire.
Proposal 4: The fall-back to source cell can be performed using PUCCH if it is still active after PUSCH switch to target cell, otherwise by means of random access.
Proposal 5: If PUCCH remains active after PUSCH switch, RAN 2 is asked to discuss whether the fall-back to source cell can be performed by sending an implicit indication using BSR (set LGID to that of CCCH) or an explicit new RRC message, e.g., “RRC Resumption” on PUSCH.
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