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1. Introduction
After RAN2#107bis meeting, following agreements are made on DAPS failure handling: 
Agreements
1	T304 is reused to determine the DAPS handover failure.
2	When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available (i.e. RLF is not declared).
3	When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available.
4	Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection.
5	Before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link (but not source RRC configuration which may be used for re-establishment) and stops any data transmission or reception via the source link.
6	After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection of the source link. 
And for capability coordination, there is remaining FFS on signalling aspect:
Agreements for both NR and LTE
1	If capability coordination is used, source and target cell configurations ensure UE capabilities are not exceeded (like now).
2	If UE capabilities are exceeded, UE behaviour is unspecified. 
3	FFS if we specify behaviour for specific capabilities (e.g. UL tx power) or fallback to legacy handover (given that UE doesn’t know whether network uses capability coordination). Will diucss these based on company contributions.
4	DAPS HO supports having RRC message(s) containing configuration from source cell and target cell. FFS whether this is done with 1 or 2 RRC messages.
In this contribution, we further discussed other failure monitoring mechanism (e.g. RLC failure and BFD) during DAPS, measurement behaviour and above FFS issue.
2. Handling of SCell in DAPS HO
In the latest stage-3 running CR of DAPS HO, there are two editor notes on FFS of handling of SCell during DAPS handover. In RAN2 last meeting, companies discussed the SCell handling under [1]. However, no consensus was reached. In our understanding, if network is responsible for capability coordination for DAPS HO, it is up to network implementation to ensure the configured SCell will not exceed the overall capability supported by UE. So from UE’s point view, it makes sense to maintain the UL/DL data transmission on SCell during DAPS execution, same as for source PCell. 
Proposal 1: In DAPS HO, the UE continues the DL and UL data reception/transmission to the source SCells until successful complete of RACH procedure to target cell if the SCell is kept during DAPS HO. 
3. RLC failure and BFD in DAPS HO
In past RAN2 meetings, during DAPS handover, RAN2 agreed that UE continues the radio link monitor at source cell until the successful completion of RACH procedure to target cell. If RLF is declared before RACH complete, UE just stops data transmission in source cell and release the source link, but maintains the source RRC configuration. The motivation is to avoid undesirable re-establishment procedure. However, it is unclear whether UE will continue RLC problem detection on source SCell as well as beam failure detection in source cells. 
Observation 1:  Although the UE keeps RLM in source cell upon reception of DAPS HO command, the UE just releases the source link and keeps source configuration upon detection of RLF in source side.
Based on proposal 1, to avoid suddenly decrease of throughput, it makes sense to maintain data transmission in source SCell(s) after reception of DAPS HO command. However, in case CA duplication is activated and the UE reaches maximum number of UL RLC transmission of RLC bearer in a given SCell, the UE is expected to generate FailureInformation message, and deliver it to source PCell. However, considering the on-going DAPS HO procedure, we think it is inappropriate to do SCell release or SCell reconfiguration at source side at that moment. In addition, according the stage3 draft running CR TS38.133 in [2], the UE will suspend SRB in source PCell upon reception of DAPS HO command, which means anyway the FailureInformation report cannot be delivered by source PCell. 
Similar to RLM, one possible solution is to continue monitoring the RLC problem after receiving DAPS HO command, but the UE just suspend the transmission on SCell upon detection of RLC problem of RLC bearer in that SCell, and UE is not required to deliver the FailureInformation to source PCell in this case.
Proposal 2: During DAPS HO procedure, the UE continues monitoring the RLC retransmission problem in source SCell(s) until successful complete of RACH procedure in target cell;
Proposal 3: The UE suspends the transmission on corresponding SCell upon detection of RLC problem in that SCell, and the UE does not send FailureInformation message to source PCell. 
Except RLM and RLC failure detection, it is also unclear about handling of beam failure detection in source cell in DAPS HO. In non-handover scenario, the UE is required to trigger beam failure recovery after detection of beam failure. In this case, UE needs to trigger RACH procedure towards PCell. For DAPS HO, as RAN2 agreed in RAN2#107bis. TDM pattern will not be supported, and for single UL transmission, no rules will be specified on how UE handles which link to transmit if UL should be sent to both source and target. So if BFR is triggered during DAPS execution, UE is expected to do simultaneous RACH procedure in both source and target PCell. Then it is likely the RACH procedure in target cell will be delayed as a consequence. 
Observation 2:  During execution of DAPS, if UE detects beam failure in source cell, and perform beam failure recovery in source cell, the RACH procedure towards source cell may impact the DAPS RACH procedure in target cell.
Therefore, we suggest to stop beam failure detection in source cell after receiving the DAPS HO command. If source beam becomes unavailable due to bad quality, it can still rely on radio link monitor to take action (e.g. release source link), While if UE backs to source link due to DAPS handover failure, the UE is required to restart beam failure detection as usual.
Proposal 4: Upon reception of DAPS HO command, UE stops beam failure detection in source cell. And resumes beam failure detection of source link when UE backs to source cell due to DAPS handover failure. 
4. Handling of measurement in DAPS HO
Similar to normal handover, in DAPS HO, the target cell can provide measurement configuration in DAPS HO command. So from UE’s point of view, UE can get two set of measurements during DAPS HO period. Then it is worth to discuss the UE measurement behaviour during DAPS HO procedure.
According to the TS38.331 section 5.3.5.3 (as shown below), for legacy handover, at least the measurement gap configuration is applied after RACH success. 
	TS 38.331 section5.3.5.3
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above;
2>	stop timer T304 for that cell group;
2>	apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;


Observation 3:  Based on current specification, the measurement gap configured by target cell is applied after RACH success in target cell.
In our understanding, it is straightforward to start performing target measurements after handover succeed (i.e. RACH complete). While for source configured measurements, will UE stop or continue the measurement after reception of DAPS HO command? 
In the last RAN2 meeting, RAN2 agreed to support fallback procedure after DAPS handover failure. In this case, UE will back to source cell and send a failure report to source PCell if source link is available. By doing this, the handover procedure is terminated. However, even if source link is available, the quality of source PCell may not be good enough. To avoid RLF in source cell, it is desirable to trigger another handover procedure when there is an appropriate candidate cell. 
So if the UE stops performing source measurements after receiving the DAPS HO command, and resumes the measurements upon DAPS HO failure. This behaviour may cause extra delay to other measurement reporting, due to TTT resets. On sake of this, we propose the UE continues source measurements during DAPS HO, until RACH succeed to target cell. 
Observation 4:  If UE stops source measurement upon reception of DAPS HO command, it may cause extra delay to other measurement reporting when UE fall backs to source cell after DAPS HO failure.
Proposal 5: Before the successful completion of RACH to target cell, UE continues measurement and measurement evaluation configured by source cell. The measurements configured by target cell are applied after RACH succeed in target cell.
5. One or two RRC messages
Regarding the discussion of capability coordination for DAPS, in RAN2 last meeting, companies agreed to support having RRC message(s) containing configuration from source cell and target cell. However, no consensus was made on whether this is done with 1 or 2 RRC messages. In our understanding, so far we have following alternative solutions:
· Solution A: Network includes the source RRCReconfiguration message and DAPS HO command in one MAC PDU or two subsequent separate MAC PDUs. In this case, UE will process the RRC configuration messages in sequence, and generate two independent RRC complete messages (one for source cell, the other for target cell).
· Solution B: Define a new procedure. For DAPS HO command, the target RRCReconfiguration message is encapsulated in a source RRCReconfiguration message. 
For solution A, it is already supported without additional specification change. The two RRC messages are transmitted in one MAC PDU (e.g. target after source). From UE perspective, the UE will first execute the source RRC configuration, and generate a RRC complete message sent to source node, and then process the DAPS HO command in order. Considering the UE will suspend source SRB transmission when executing DAPS HO, for source RRC reconfiguration procedure, although UE’s RRC layer distributes the source RRC complete message to lower layer, it is possible the source RRC Complete message will fail to be delivered to source side. But there is no problem because source cell is aware of this when delivering the joint RRC messages.
For solution B, a new procedure will be introduced in specification. More specifically, the UE only sends one RRC reconfiguration complete message to target cell after handover success. If handover fails (e.g. T304 expiry) in target cell, the UE can report DAPS HO failure report to source cell by applying the source configuration in this RRCReconfiguration message. Once reconfiguration failure occurs because of source configuration, the UE should trigger RRC re-establishment procedure directly.
On the other hand, if combined CHO and DAPS HO will be supported in RAN2, another option C can also be taken into consideration:
· Solution C: Reuse the CHO procedure and include the DAPS HO command as one CHO container in one RRCReconfiguration message, in which the source cell configuration can be included.
For solution C, the CHO signalling is reused with only one CHO container (containing the DAPS HO command). When the network triggers DAPS handover procedure with updating of the source configuration, the network can set a quite low trigger condition in this “CHO command”, so that UE can start RACH procedure very soon after receiving the “CHO command”. When the trigger condition is fulfilled, the UE will apply the CHO container and do DAPS HO. In this case, the handling of handover failure is the same as in pure DAPS handover.
The impact to specification, advantages/disadvantages of solution A/B/C are provided in below table: 
	
	Specification impact
	Pros and Cons

	Solution A  
	Low
The current specification already support this approach.
	Pros:
1. No impact to specification.
Cons:
1. The delivering of source RRC Reconfiguration complete message may fail, so network should take appropriate action on when to apply the new configuration.

	Solution B
	Medium/High
New signalling structure is required as well as corresponding text procedures.
	Pros:
1. Define a new signalling procedure is clean in specification. 
Cons:
1. More specification work is required.

	Solution C
	Medium
Considering the DAPS HO indication is included in target RRCReconfiguration carried in CHO container, the UE is aware of DAPS HO after the trigger condition is met. No extra specification work to signalling is required. But need to check whether extra changes are needed in the procedural text.
Can add some clarification for handover failure case, such as “in case of triggering DAPS HO upon CHO procedure, the handling of handover failure is the same as in pure DAPS HO procedure”.
	Pros:
1. The signalling structure of CHO can be reused.
2. This approach also applies to combined CHO and DAPS HO (if RAN2 agrees to support this scenario).
Cons:
1. It requires the UE to support CHO and DAPS HO features simultaneously. 
2. The evaluation of CHO trigger condition may bring a little extra delay to trigger the RACH procedure in the target.


Based on above analysis, Solution A is simpler and it can be supported by current spec. Solution B requires more specification change, but it is a clean way when capability coordination occurs. For Solution C, we think it can be considered when “combined CHO and DAPS HO” scenario is agreed to be supported in RAN2. Regarding the extra delay to trigger RACH procedure due to CHO evaluation, since the UE anyway keeps data transmission via the source link, we think the impact will not be serious in practice. 
Considering Solution A is the simplest one, we propose to adopt such option:
Proposal 6: In case DAPS HO involves both source cell and target cell configurations, the network can include the source RRCReconfiguration message and DAPS HO command in one MAC PDU or two subsequent separate MAC PDUs. We will not specify new procedure for this purpose.
Besides above signalling structure, the other remaining issue is whether source configuration can include reconfigurationWithSync. According to previous discussion, the network may trigger this procedure after UE capability coordination. So it is most likely the source configuration is sent to update physical layer configuration (e.g. MIMO layer), thus reconfigurationWithSync is required. Thus UE may do RACH attempt to source cell and target cell at the same time. Based on the conclusion made in RAN2#107bis, it is up to network implementation how to do UL coordination, and we will not specify the UE behaviour if UL should be sent to both source and target. So from network perspective, one possible way is to allocate different RACH occasion in source and target configuration. Then no extra UE requirements will be specified. 
Proposal 7: In case DAPS HO involves both source cell and target cell configurations, the source configuration can include reconfigurationWithSync, and we will not specify rules of UE behaviour in this case.
6. Conclusion and proposals
[bookmark: _GoBack]We suggest to discuss and adopt the following proposals:
[bookmark: _Toc535476034]Observation 1:  Although the UE keeps RLM in source cell upon reception of DAPS HO command, the UE just releases the source link and keeps source configuration upon detection of RLF in source side.
Observation 2:  During execution of DAPS, if UE detects beam failure in source cell, and perform beam failure recovery in source cell, the RACH procedure towards source cell may impact the DAPS RACH procedure in target cell.
Observation 3:  Based on current specification, the measurement gap configured by target cell is applied after RACH success in target cell.
Observation 4:  If UE stops source measurement upon reception of DAPS HO command, it may cause extra delay to other measurement reporting when UE fall backs to source cell after DAPS HO failure.
Proposal 1: In DAPS HO, the UE continues the DL and UL data reception/transmission to the source SCells until successful complete of RACH procedure to target cell. 
Proposal 2: During DAPS HO procedure, the UE continues monitoring the RLC retransmission problem in source SCell(s) until successful complete of RACH procedure in target cell;
Proposal 3: The UE suspends the transmission on corresponding SCell upon detection of RLC problem in that SCell, and the UE does not send FailureInformation message to source PCell. 
Proposal 4: Upon reception of DAPS HO command, UE stops beam failure detection in source cell. And resumes beam failure detection of source link when UE backs to source cell due to DAPS handover failure. 
Proposal 5: Before the successful completion of RACH to target cell, UE continues measurement and measurement evaluation configured by source cell. The measurements configured by target cell are applied after RACH succeed in target cell.
Proposal 6: In case DAPS HO involves both source cell and target cell configurations, network can include the source RRCReconfiguration message and DAPS HO command in one MAC PDU or two subsequent separate MAC PDUs. We will not specify new procedure for this purpose.
Proposal 7: In case DAPS HO involves both source cell and target cell configurations, the source configuration can include reconfigurationWithSync, and we will not specify rules of UE behaviour in this case.
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