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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The following was agreed at the RAN2#111-e meeting [1]:
	=> RAN2 to consider the SON aspects of DAPS HO as part of the WI.
=> RAN2 to agree studying the RLF report and/or FailureInformation message contents in the DAPS failure scenarios.


The consensus was made that the SON enhancements for DAPS should be one of the objectives in Rel-17, thus we would like to discuss the triggering events, as well as the contents, of the RLF report for DAPS HO.
2. Discussion
2.1. Triggering events
DAPS [2] was introduced in Rel-16 as a means of achieving a non-interrupted user plane service experience during handover. In the case of DAPS handover, UE is able to maintain connections with source and target cells simultaneously (as shown in step 4, Figure 1). 


Figure 1: DAPS HO procedure.
Specifically, UE suspends source cell SRBs upon receiving the DAPS handover command message, while keeps the source connection for DAPS DRBs. UE continues the downlink user data reception from the source gNB until releasing the source cell and continues the uplink user data transmission to the source gNB until a successful random-access procedure to the target gNB. Not until the reception of an explicit release command from the target gNB will the UE release the source cell SRBs and DAPS DRBs configurations.
Since UE stops sending and receiving any RRC control plane signalling toward the source cell once it receives the DAPS handover message, the radio link failure detection mechanism for the source cell is suspended likewise. For this reason, the radio link failure will not occur in source cell during the DAPS handover. Still, possibly that UE detects the RLF at source cell after receiving the DAPS handover message, that is, UE is about to perform suspend operations but to find the RLF has occurred in the source cell. Additionally, RLF might happen at the target cell before/after the completion of DAPS handover.
Observation 1 [bookmark: _Ref53752076]RLF might happen at the source cell before the completion of DAPS HO (e.g., after the reception of DAPS HO message).
Observation 2 [bookmark: _Ref54207863]During DAPS handover, radio link failure will not occur in source cell as UE stops the RLF detection mechanism for source cell.
Observation 3 [bookmark: _Ref53752080]RLF might happen at the target cell before/after the completion of DAPS handover.
Intuitively we can perceive the scenario that the RLF occurred at target cell before the completion of DAPS handover as one of the RLF triggering events for DAPS, i.e., the UE declares RLF over the target cell after applying the DAPS configuration (at step 4 shown in Figure 1) while before receiving the release command from target cell (at step 5 shown in Figure 1). 
In case that DAPS handover to the target cell fails (UE fails to perform the execution at step 4 shown in Figure 1) and if the source cell link is still available, then the UE reverts back to the source cell configuration and activate source cell SRBs for control plane signalling. However, it stands a possibility that the UE fails to fall back to the source cell due to the deterioration of the source cell connection. Presumably this event, where DAPS HO failure occurs at target cells while RLF occurred at source cell during fallback, should also be considered as part of the typical scenarios that triggering RLF report.
The last scenario we have in mind is the failure case after the completion of DAPS handover within a short period of time. UE is handed over to the target cell successfully with maintainable connection (acceptable coverage) but ends up detecting radio link failure in a short time (coverage degradation), this shows the fluctuation/instability of signal strength. Such an event is in a position to reflect the coverage issue of the target gNB and hence be beneficial for MRO purposes. In our understanding, the reason for the RLF should account for the DAPS HO failure only if it occurs not long before the completion of DAPS HO, the reasonable time period can be assumed to be the time gap between the reception of RRCReconfigurationComplete and the DAPS release message for the source cell.
[bookmark: _Ref53752086]The scenarios that trigger the RLF report for DAPS failure should include:
a. [bookmark: _Ref53752109]RLF at source cell before the complete of DAPS HO;
b. [bookmark: _Ref53752134]RLF at target cell before the completion of DPAS HO;
c. [bookmark: _Ref53752145]DAPS HO failure to target cell while RLF occurred at source cell during fallback;
d. [bookmark: _Ref53752146]RLF at target cell after the completion of DPAS HO (before receiving the DAPS release message for the source cell);
2.2. [bookmark: _Ref47431626] Contents in DAPS failure
Currently the RLF report defines a field (rlf-Cause) to indicate the cause of the last radio link failure that was detected. The specified cause values for RLF report are given below:
	  rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, beamFailureRecoveryFailure, lbtFailure-r16, bh-rlfRecoveryFailure, spare2, spare1},


As no existing value can be properly reused to indicate the failure of DAPS, we recommend adopting a new rlf-cause, such as daps-rlfFailure. 
Designed in accordance with the conventional reporting mechanism, cell measurements should have a place in DAPS failure report. During DAPS handover, UE establishes connections to both source and target gNBs, where the measurements for PCell of the source and target gNBs, in addition to neighbor cells, should be available for record.
Moreover, the elapsed time between the execution of the DAPS configuration and the occurrence of RLF in source or target cell seems quite a valuable parameter to be introduced, considering that it provides the network with practical knowledge for the potential optimization of coverage as described in section 2.1. 
Based on the above analysis, we propose:
[bookmark: _Ref53752090]The contents that included in the RLF report for DAPS failure should be:
e. [bookmark: _Ref53752160]The RLF cause for DAPS HO (new rlf-Cause such as daps-rlfFailure);
f. [bookmark: _Ref53752163]Measurements for PCell of the source and target gNBs, as well as neighbour cells;
g. [bookmark: _Ref53752166]The elapsed time between the execution of the DAPS configuration and the occurrence of RLF in source or target cell.

3. Conclusion
In this paper, the following observations and proposal are given:
Observation 1	RLF might happen at the source cell before the completion of DAPS HO (e.g., after the reception of DAPS HO message).
During DAPS handover, radio link failure will not occur in source cell as UE stops the RLF detection mechanism for source cell.
Observation 3	RLF might happen at the target cell before/after the completion of DAPS handover.
Proposal 1	The scenarios that trigger the RLF report for DAPS failure should include:
a. RLF at source cell before the complete of DAPS HO;
b. RLF at target cell before the completion of DPAS HO;
c. DAPS HO failure to target cell while RLF occurred at source cell during fallback;
d. RLF at target cell after the completion of DPAS HO (before receiving the DAPS release message for the source cell);
Proposal 2	The contents that included in the RLF report for DAPS failure should be:
a. The RLF cause for DAPS HO (new rlf-Cause such as daps-rlfFailure);
b. Measurements for PCell of the source and target gNBs, as well as neighbour cells;
c. The elapsed time between the execution of the DAPS configuration and the occurrence of RLF in source or target cell.
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