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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	UL cancellation
In RAN1#100bis e-meeting, the following text proposal was reached on UL cancellation during DAPS handover, in which the timeline for cancellation and the cancellation granularity were not concluded [1].
	Agreement:
Adopt the following text proposal for Section 15 of TS 38.213
----------- Start text proposal ---------------
If 
- the UE does not provide UplinkPowerSharingDAPS-HO, and 
- UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell, and cancels the transmission to source cell after [the PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 after a last symbol of a CORESET where the UE detects a DCI format scheduling the transmission on the target cell and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0. ]
A UE does not expect to cancel a transmission on the source cell [in symbols from the set of symbols] that occur, relative to a last symbol of a CORESET where the UE detects a DCI format scheduling a transmission on the target cell, after a number of symbols that is smaller than the [ PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0]
------------ End text proposal ---------------


In the text proposal, the exact timeline for UL cancellation in the source cell is FFS. The suggested value is the PUSCH preparation time assuming d2,1 = 1 and the SCS is the smallest SCS between the SCS configuration of PDCCH in the target cell and the SCS configuration of the UE transmission on the source cell. This value is borrowed from Rel-15 cancellation due to SFI. In our view, the suggested value is sufficient for the UE to perform UL cancellation since cancellation is expected to need shorter time than PUSCH preparation. 
Observation 1: The suggested PUSCH preparation time is sufficient for UL cancellation.
Proposal 1: The timeline for cancellation is defined as PUSCH preparation time assuming d2,1 = 1 and SCS is the smallest SCS between the SCS configuration of PDCCH in the target cell and the SCS configuration of the UE transmission on the source cell. 
In addition, another pending point is the cancellation granularity, i.e. symbol-based or transmission-based cancellation. In our understanding, the symbol-based cancellation is more beneficial especially when cancellation occurs after source cell UL transmission has already started, which can ensure the target cell transmission. Similar to cancellation due to SFI, the timeline defined above should be sufficient for symbol-level cancellation.
Proposal 2: Symbol-based cancellation should be supported for DAPS handover.  
Another issue discussed in RAN1#100bis e-meeting is whether a separate UE capability for UL cancellation in case of UL collision during DAPS handover is needed. In our view, if a separate UE capability is supported and a UE reports its incapability, it means the UL collision should be avoided by the network. However, it is impossible for gNB to avoid such collision in some cases. In our understanding, the UE capability of supporting UL cancellation is an essential functionality for DPAS handover since only UL cancellation mechanism can guarantee the priority of the target cell transmission if the UE does not support simultaneous UL transmissions. 
There were concerns on PHR and NDI interpretation due to UL cancellation of the source cell. In our understanding, this is quite similar to the case when a UE fails to decode the PUSCH, e.g., due to the miss detection of UL grant at the UE. In such case, gNB would schedule a re-transmission with none toggled NDI for the UE and the UE would send the TB again including PHR, if any. In our view, there is no issues on PHR and NDI interpretation in case of UL cancellation in the source cell. 
Observation 2: There is no issues on PHR and NDI interpretation in case of UL cancellation in the source cell.
Therefore, a separate UE capability for UL cancellation is not needed. 
Proposal 3: UL cancellation should be mandatory for a UE supporting DAPS handover and no separate UE capability is needed.
Based on the discussion above, we want to confirm the text proposal by removing the brackets made in RAN1#100bis e-meeting. 
Proposal 4: 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 isdoes not provided with UplinkPowerSharingDAPS-HO-mode, and 
-	UE transmissions on the target cell and the source cell overlap
the UE transmits only on the target cell, and cancels the transmission to source cell after the PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 after a last symbol of a CORESET where the UE detects a DCI format scheduling the transmission on the target cell and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0. 
A UE does not expect to cancel a transmission on the source cell in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects a DCI format scheduling a transmission on the target cell, after a number of symbols that is smaller than the PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0
<---------------------------Other parts are omitted ------------------------------->



2.2 Power sharing mode for UL DAPS-HO
In RAN1#100bis e-meeting, the following agreement was reached on power sharing mode for UL transmission during DPAS handover[1]. 
	Agreement:
· gNB can configure for the UE a specific power sharing mode for DAPS 
· It is assumed that gNB shall only enable a power sharing mode for DAPS among the power sharing modes that the UE indicated support of.
· gNB can disable power sharing between target and source MCG 
· no power sharing between target and source MCG can be indicated by gNB not configuring UplinkPowerSharingDAPS-HO-mode.


A remaining issue is the UE behavior in case no power sharing is configured by the network. As discussed above, we think the UE capability for UL cancellation is mandatory for DAPS handover. Therefore, a UE should cancel the source cell transmission in case of UL collision in the time domain. 
Proposal 5: When no power sharing is configured by the network , a UE should cancel the source cell transmission in case of UL collision in the time domain.
Based on the discussion above, we have the following text proposal:
Proposal 6: Adopt the following text proposal 2.
---------------------------------------------------Text proposal 2 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
If the UE indicates UplinkPowerSharingDAPS-HO = Dynamic and is provided UplinkPowerSharingDAPS-HO-mode = Dynamic, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG.
If 
-	the UE is not provided with UplinkPowerSharingDAPS-HO-mode, and 
-	UE transmissions on the target cell and the source cell are in overlapping time resources 
the UE transmits only on the target cell.
<---------------------------Other parts are omitted ------------------------------->



2.3	Text proposal for collision between PRACH and PUSCH/PUCCH/SRS
In RAN1#100 e-meeting, the following agreement was reached [2].
	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[3].
	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 7: Adopt the following text proposal 3. 
---------------------------------------------------Text proposal 3 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.
<---------------------------Other parts are omitted ------------------------------->



Conclusion
According to the discussions above, we have the following observations and proposals:
Observation 1: The suggested PUSCH preparation time is sufficient for UL cancellation.
Observation 2: There is no issues on PHR and NDI interpretation in case of UL cancellation in the source cell.
Proposal 1: The timeline for cancellation is defined as PUSCH preparation time assuming d2,1 = 1 and SCS is the smallest SCS between the SCS configuration of PDCCH in the target cell and the SCS configuration of the UE transmission on the source cell. 
Proposal 2: Symbol-based cancellation should be supported for DAPS handover.  
Proposal 3: UL cancellation should be mandatory for a UE supporting DAPS handover and no separate UE capability is needed.
Proposal 4: Adopt the following text proposal 1.
[bookmark: _GoBack]---------------------------------------------------Text proposal 1 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
If 
-	the UE isdoes not provided with UplinkPowerSharingDAPS-HO-mode, and 
-	UE transmissions on the target cell and the source cell overlap
the UE transmits only on the target cell, and cancels the transmission to source cell after the PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 after a last symbol of a CORESET where the UE detects a DCI format scheduling the transmission on the target cell and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0. 
A UE does not expect to cancel a transmission on the source cell in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects a DCI format scheduling a transmission on the target cell, after a number of symbols that is smaller than the PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0
<---------------------------Other parts are omitted ------------------------------->


Proposal 5: When no power sharing is configured by the network , a UE should cancel the source cell transmission in case of UL collision in the time domain.
Proposal 6: Adopt the following text proposal 2.

---------------------------------------------------Text proposal 2 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
If the UE indicates UplinkPowerSharingDAPS-HO = Dynamic and is provided UplinkPowerSharingDAPS-HO-mode = Dynamic, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG.
If 
-	the UE is not provided with UplinkPowerSharingDAPS-HO-mode, and 
-	UE transmissions on the target cell and the source cell are in overlapping time resources 
the UE transmits only on the target cell.
<---------------------------Other parts are omitted ------------------------------->


Proposal 7: Adopt the following text proposal 3. 
---------------------------------------------------Text proposal 3 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.
<---------------------------Other parts are omitted ------------------------------->
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