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Introduction	
In the WI for NR mobility enhancements, DAPS handover is specified to achieve 0 ms interruption time during handover. In RAN1, some UE behaviors are specified when a UE keeps dual connection with the source cell and the target cell. There are still some unsolved issues at this stage. In this contribution, the remaining issues are discussed. 
Discussion
2.1	Clarification for RAN1 agreements
In RAN1#100 e-meeting, there were discussions on how to capture RAN1 agreements on dropping mechanism into the specification. The relevant RAN1 agreements are shown below[1][2].
	Working assumption:(RAN1#98bis)
· During DAPS/RUDI HO, when UL channel/signals of source and target cells collide, the UE transmits the target cell UL channels/signals and drops the source cell UL channels/signals
· FFS whether this should apply to all combinations of UL channels/signals or not (e.g. PRACH)
· Collision (in above) means when physical time resources for UL channel/signal partially or fully overlap at least for the intra-frequency intra-band scenario.
· FFS whether collision definition is applicable in the context of inter-frequency intra-band scenarios, and/or inter-frequency inter-band scenarios
Agreement:(RAN1#99)
· Confirm WA from RAN1 #98bis on UL transmission of signals/channels for DAPS HO with the following changes:
· Collision (in above) means is defined for the following cases:
· when physical time resources for UL channel/signals partially or fully overlap at least for the intra-frequency intra-band scenario.
· physical time and frequency resources for UL channel/signals partially or fully overlap in time and frequency for any other scenario.
· Note: Cases when UE realizes UL transmission collides after transmission to the source/target cell is ongoing can be discussed during the CR review.
· UL transmission dropping when UL transmission of signals/channels to source and target cell collide should apply to all combination of UL channel/signals (i.e. prioritize target)
· If UE supporting DAPS HO indicates that UE is not capable of supporting simultaneous UL transmission to source and target cell, UE will drop transmission of source cell if UL transmissions of source and target cell overlap in time. Otherwise, UE transmits UL signals/channels to both source and target cell in DAPS HO.


According to the agreements, it can be seen that the UE may drop the source UL transmission in two cases. One is the physical resources for UL channels/signals overlap in time domain for the intra-frequency intra-band scenario. The other is physical resources for UL channels/signals overlap in both time domain and frequency domain for any other scenarios. It should be noted that the dropping rule is not relevant to the power sharing scheme supported by UE. In other words, no matter what power sharing scheme a UE supports, the UE may drop the source UL transmission as long as the defined physical resource overlapping occurs. 
	Agreements(RAN2#109e)
1: Agree the capabilities (x1-1, x1-3, x2, x3) including the revisions as indicated in the table for NR. May be revised based on further inputs (Note: the handling of CHO configuration, CHO based failure handling,T312 based PCell/PSCell fast failure recovery; FFS: Maximum candidate cells the UE can support; support of 2 trigger events for one execution condition)
2: Agree the capabilities (x1-1, x1-3) including the revisions as indicated in the table for LTE. May be revised based on further inputs
3: Intra freq DAPS can be supported for bandwidthClass B/C and above UE (e.g. bandwidthClass B/C UE, the UE supports intraF DAPS with bandwidth class A for the band against source and target). The capability intra-FreqDAPS is put under bandParameter.
4: For inter freq DAPS, the capability inter-FreqDAPS is specified per BC (for intra band, inter band cases). It  is put under existing CA bandcombiantion, and same as CA, the CCs in the bandcombination with UL can all be source or target PCell.
5: Below RAN4 capabilities are introduced as baseline, and may be revised if more inputs are received from RAN4.
• Per BC: AsyncDAPS, supportedNumberTAG, singleUL-Transmission; 
• Per Band per BC: intraBandDiffSCS, intraFreq-DAPS;


In RAN2#109, it was agreed that the capability of single UL transmission (i.e. singleUL-Transmission) should be reported by the UE for DAPS handover as shown above[3]. If single UL transmission is reported by a UE supporting DAPS handover, it means the UE is not capable of supporting simultaneous UL transmission to source and target cell. According to RAN1 agreements, the UE may drop transmission of source cell if UL transmissions of source and target cell overlap in time domain. The corresponding description should be added into the specification. 
Based on the discussion above, we have the following proposal and corresponding text proposal.
Proposal 1: If a UE indicates singleUL-Transmission, the UE transmits only the target cell if UL transmissions on the target cell and the source cell are in overlapping time resources during DAPS handover.
· Adopt the following text proposal 1. 
---------------------------------------------------Text proposal 1 for TS38.213---------------------------------------------------
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<---------------------------Other parts are omitted ------------------------------->
If 
-	the UE indicates singleUL-Transmission, and 
-	UE transmissions on the target cell and the source cell are in overlapping time resources
the UE transmits only on the target cell.
Else iIf 
-	the UE does not provide UplinkPowerSharingDAPS-HOindicate singleUL-Transmission, and 
-	UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell 
UE transmissions on the target cell and the source cell overlap if they are in
-	overlapping time resources if the carrier frequencies for the target MCG and the source MCG are intra-frequency and intra-band
-	overlapping time resources and overlapping frequency resources if the carrier frequencies for the target MCG and the source MCG are not intra-frequency and intra-band
<---------------------------Other parts are omitted ------------------------------->



2.2	Text proposal for collision between PRACH and PUSCH/PUCCH/SRS
In RAN1#100 e-meeting, the following agreement was reached.
	Agreement:
When PRACH in target cell and PUSCH/PUCCH/SRS in source cell overlap (within a gap), prioritize the target cell transmission (drop PUSCH/PUCCH/SRS in source). 
· Use part of TP from Nokia’s Tdoc R1-2001051 as basis for final TP.
· The following text proposal for TS 38.213 is agreed.

	15 Dual active protocol stack based handover
< Unchanged parts are omitted >
For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to source MCG in a same [source MCG] slot overlapping in time domain with PRACH transmission to target MCG or when a gap between the first or last symbol of a PRACH transmission to target MCG in a first slot is separated by less than N symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission to source MCG in a second slot. N = 2 for µ=0 or µ=1,  N=4 for µ=2 or µ=3, and µ is the SCS configuration of the active UL BWP for PUSCH/PUCCH/SRS transmission to the source MCG.





The relevant description in TS38.213 is shown below[4].
	For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to the source MCG in a slot when the transmission would overlap in time with a PRACH transmission to the target MCG or when a gap between a first or last symbol of a PRACH transmission to the target MCG in a first slot would be separated by less than  symbols from a last or first symbol, respectively, of the PUSCH/PUCCH/SRS transmission to the source MCG in a second slot.  for  or ,  for  or , and  is the SCS configuration of the active UL BWP for the PUSCH/PUCCH/SRS transmission to source MCG.


The original intention of the agreement is to handle the collisions between PRACH transmitted in the target cell and PUSCH/PUCCH/SRS transmitted in the source cell, which are similar as the collision between PRACH and PUSCH/PUCCH/SRS in the same cell in Rel-15. In Rel-15, one of the collisions is that PRACH and PUSCH/PUCCH/SRS are in the same slot. However, things become a little different during DAPS handover since two UL signals are transmitted in two CGs. Especially, if the source cell and the target cell are not synchronous, it is difficult to define the collision that PRACH transmitted in the target cell and PUSCH/PUCCH/SRS transmitted in the source cell are in the same slot. Therefore, the collision is extended to be a source MCG slot where  PUSCH/PUCCH/SRS is transmitted overlapping with PRACH transmission to target MCG in time domain as shown in the agreement, which is beneficial for UE implementation. 
In the latest version of specification, it seems the collision is the PUSCH/PUCCH/SRS transmission to the source MCG overlapping with PRACH transmission to the target MCG in time domain, which is not correct. Therefore, we propose to adopt the following text proposal to reflect the agreement correctly.
Proposal 2: Adopt the following text proposal 2. 
---------------------------------------------------Text proposal 2 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to the source MCG in a slot when the transmission would overlapping in time with a PRACH transmission to the target MCG or when a gap between a first or last symbol of a PRACH transmission to the target MCG in a first slot would be separated by less than  symbols from a last or first symbol, respectively, of the PUSCH/PUCCH/SRS transmission to the source MCG in a second slot.  for  or ,  for  or , and  is the SCS configuration of the active UL BWP for the PUSCH/PUCCH/SRS transmission to source MCG.



2.3	Discussion on the collision of source and target cell
In RAN1#100 e-meeting, there were discussions on the resources collision between an ongoing UL transmission and an upcoming UL transmission. Some companies suggested reusing the timeline defined for UL cancellation due to SFI in Rel-15 such that the UE may only cancel the OFDM symbols satisfying the defined requirement. While some companies suggested reusing the power control mechanism in NR-DC or the timeline for cancellation defined for intra-UE multiplexing in Rel-16 URLLC WI.
During DAPS handover, dual connection with source cell and target cell begins with the initial access to target cell. After accessing to target cell successfully, the UE may release the source link as per instruction from network. That is to say, dual connection is only a specific phase served for handover. Therefore, the overall time of the dual connection with source cell and target cell may be very short.
In addition, it is RAN2 understanding that coordination between the source cell and the target cell is needed before performing DAPS handover in order to ensure the configuration of source cell and target cell will not exceed the UE capability[5]. The coordination includes the UL transmission resources coordination which is up to network implementation[6]. After coordination, the target cell can get the information of slots/subframes that the source cell may use to schedule for UL transmission. It can skip these slots when scheduling, i.e. target cell may not schedule UL transmission on these slots/subframes. It is very similar as the network coordination for UL subframes allocation for MCG and SCG for the UE with single UL transmission scheme in MR-DC. It should also be noted that UL resources coordination between MCG and SCG has been well done to ensure that the UL resources is not overlapped in time domain in MR-DC and dropping rule is not defined. Therefore, this situation here we discuss should be a very corner case. Current agreement of defining a dropping rule to handle the collision is enough and there is no need for further optimization.
For UL dropping due to SFI in Rel-15 and intra-UE multiplexing in URLLC, two overlapped UL transmissions belong to the same cell. It means that the gNB can know the ending symbol of the dropped UL transmission according to the defined timeline. Therefore, gNB can still attempt to decode the dropped UL transmission based on the transmitted symbols and re-schedule another transmission for the same or different UE on the symbols being canceled. However, during DAPS handover, two overlapped UL transmissions belong to different CGs. The reference time for canceling UL transmission of source cell depends on the UL transmission of target cell, e.g. the end of the UL grant or the start of the UL transmission. Unfortunately, the source cell cannot know the ending symbol of the dropped UL transmission of source cell since it may not know such detailed information of the UL transmission of the target cell. That is to say the source cell cannot know when the UE may stop UL transmission. It has to decode the UL transmission based on the assumption that all the OFDM symbols are transmitted by the UE, and cannot re-schedule other signals on the canceled symbols. Therefore, defining timeline may not bring any benefit for network. 
From the perspective of the UE, it can stop source transmission at any time before the UL transmission of target cell if the timeline is not defined. This is beneficial for UE implementation compared to defining timeline for cancellation since there is no restriction for cancellation time. Therefore, when to stop source cell transmission in case of resource collision should be up to implementation. 
Propose 3: For collision between an ongoing UL transmission to one cell and an upcoming UL transmission to the other cell, no cancellation timeline is needed and when to stop source cell transmission in case of resource collision should be up to implementation.
Conclusion
According to the discussions above, we have the following proposals:
Proposal 1: If a UE indicates singleUL-Transmission, the UE transmits only the target cell if UL transmissions on the target cell and the source cell are in overlapping time resources during DAPS handover.
· Adopt the following text proposal 1. 
---------------------------------------------------Text proposal 1 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
If 
-	the UE indicates singleUL-Transmission, and 
-	UE transmissions on the target cell and the source cell are in overlapping time resources
the UE transmits only on the target cell.
Else iIf 
-	the UE does not provide UplinkPowerSharingDAPS-HOindicate singleUL-Transmission, and 
-	UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell 
UE transmissions on the target cell and the source cell overlap if they are in
-	overlapping time resources if the carrier frequencies for the target MCG and the source MCG are intra-frequency and intra-band
-	overlapping time resources and overlapping frequency resources if the carrier frequencies for the target MCG and the source MCG are not intra-frequency and intra-band
<---------------------------Other parts are omitted ------------------------------->



Proposal 2: Adopt the following text proposal 2. 
---------------------------------------------------Text proposal 2 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to the source MCG in a slot when the transmission would overlapping in time with a PRACH transmission to the target MCG or when a gap between a first or last symbol of a PRACH transmission to the target MCG in a first slot would be separated by less than  symbols from a last or first symbol, respectively, of the PUSCH/PUCCH/SRS transmission to the source MCG in a second slot.  for  or ,  for  or , and  is the SCS configuration of the active UL BWP for the PUSCH/PUCCH/SRS transmission to source MCG.



[bookmark: _GoBack]Propose 3: For collision between an ongoing UL transmission to the one cell and an upcoming UL transmission to the other cell, there should be no need for further discussion and when to stop source cell transmission in case of resources collision should be up to implementation.
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