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Introduction
In RAN1#101e-meeting, some agreements were reached on NR mobility enhancements, such as the UL transmission cancellation capability is introduced for inter-frequency DAPS HO. In addition, considering “no power sharing” mode was agreed in RAN100 e-meeting, thus if UL transmission to source cell and target cell is colliding,  the UE behaviour needs to be further clarified in the specification.
For the PDCCH overbooking agreements made in RAN1#99 meeting, it was not captured in the specification correctly.
In this contribution, we discuss the remaining issues on NR mobility enhancements on above two aspects. 
Remaining issues on DAPS HO
The first issue is to clarify the detailed UE behavior with the following conditions, if the UL transmission on target cell and source cell are colliding.
· UE UL transmission cancellation capability 
· gNB disable the power sharing between target and source cell. 
· UE doesn’t report the uplink power sharing mode
The relevant agreements are showing below
	Agreement:[1]
· Introduce the following new FG 21-2d for inter-frequency DAPS-HO and adopt UL transmission based cancellation.
· Update the intra-frequency DAPS HO to include UL transmission cancellation feature.



	Agreement:[2]
· 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 sharing1modes 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.



	Agreement:[3]
· 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 current specification, the term “overlap ” only means the time and frequency resources collision between target cell and source cell in the case of intra-frequency intra-band DAPS HO and inter-frequency intra-band HO. It could cause confusion with overlapping in time resource or overlapping in frequency resource And the UL transmission capability is only indicated for inter-frequency HO. Thus, it could be easier define the UE transmission collision behaviour according  HO scenario, i.e., intra-frequency HO or inter-frequency HO. 
· For intra-frequency DAPS HO
· If transmission collision in time resources,  UE transmits  only on the target cell., as the UL transmission cancellation is mandatory for intra-frequency HO
· For inter-frequency DAPS HO
· If transmission collision in time resources and frequency resource, the transmission is dropped or not depending on UE UL transmission cancellation capability
·  If transmission collision in time resources, 
· If UE doesn’t support UL power sharing or is not configured with power sharing mode
· If UE supports UL transmission cancellation, UE transmits only on the target cell
· If UE doesn’t support UL transmission cancellation, the UE does not expect transmissions on the target and source cell in overlapping time resources.
· If UE supports UL power sharing or is configured with power sharing mode, UE transmits on both target cell and source cell.
Based on above proposal the corresponding TP is showing below.
	15   Dual active protocol stack based handover
<unchanged text omitted>
If the carrier frequencies of target MCG and souce MCG are intra-frequency, and  if UE transmissions on the target cell and the source cell are in overlapping time resources,  the UE transmits only on the target cell.
If the carrier frequencies of target MCG and souce MCG are inter-frequency
-   if UE transmissions on the target cell and the source cell are in overlapping time resources and overlapping frequency resources, and if the UE supports UplinkCancellationDAPS-HO ,   the UE transmits only on the target cell. Otherwise, the UE does not expect transmissions on the target and source cell in overlapping time resources.
-   if UE transmissions on the target cell and the source cell are in overlapping time resources , 
    -   if the UE supports UplinkCancellationDAPS-HO , and the UE does not provide UplinkPowerSharingDAPS- HO or the UE is not provided with UplinkPowerSharingDAPS-HO-mode, the UE transmits only on the target cell.  or
   - if the UE doesn’t support UplinkCancellationDAPS-HO, and the UE does not provide UplinkPowerSharingDAPS- HO or the UE is not provided with UplinkPowerSharingDAPS-HO-mode, the UE does not expect transmissions on the target and source cell in overlapping time resources.
   - elseif the UE provides UplinkPowerSharingDAPS- HO or the UE is provided with UplinkPowerSharingDAPS-HO-mode, the UE transmits on the target and source cell in overlapping time resources.
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 on the source cell if the first symbol of the transmission on the source cell is after . The UE does not expect to cancel a transmission on the source cell if a first symbol of the transmission on the source cell is less than  after a last symbol of a CORESET where the UE receives a PDCCH providing a DCI format scheduling a transmission on the target cell.  is the PUSCH preparation time for the corresponding PUSCH processing capability [6, TS 38.214] assuming ,   is a time duration corresponding to 2 symbols for SCS configuration , and  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format and the SCS configuration for the 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  assuming SCS configuration .
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



Proposal 1: Adopt the proposed TP in section 15 of TS38.213.
Another open issue is the related to how to capture the PDCCH overbooking agreed in RAN1#99 meeting into the specification. 

	Agreement:[3]
· For DAPS-HO, UE will indicate Ncell^cap for each MCG (separately from DC capability).
· The lower bound for Ncell^cap per MCG is modified to [2]
· When a UE is configured to monitor PDCCH from source and target in a slot during DAPS HO, the UE is not expected to be provided with PDCCH configuration leading to PDCCH overbooking at both source and target cells.



The issue was extensive discussed in the last e-meeting. Basically, it’s common understanding that the agreements allow the PDCCH overbooking on target cell or source cell, but not both in the same slot. Here we give our text proposal for RAN1 group consideration.

	15   Dual active protocol stack based handover
……..
For intra-frequency DAPS HO operation, the UE expects that an active DL BWP and an active UL BWP on the target 
cell are within an active DL BWP and an active UL BWP on the source cell, respectively.
If a UE is provided search space sets on both the target MCG and the source MCG, in any slot the UE does not expect to have USS sets on both the target MCG and the source MCG that result to the number of monitored PDCCH candidates and non-overlapped CCEs in each cell that exceed the corresponding maximum numbers per slot.


Proposal 2: Take the proposed PDCCH overbooking TP into consideration in section 15 of TS38.213. 
Summary
In this contribution, we discuss the left issues of dual active protocol stack handover, including  the TP on UL transmission dropping and TP for PDCCH overbooking. We have the following proposals:
Proposal 1: Adopt the proposed TP in section 15 of TS38.213.
Proposal 2: Take the PDCCH overbooking TP into consideration in section 15 of TS38.213. 
References
[bookmark: _Ref523487962][bookmark: _Ref523653838]
1. R1-2005201, “Report of RAN1#101-e meeting”, ETSI MCC
1. R1-2003251, “Report of RAN1#100bis-e meeting”, ETSI MCC
1. R1-2000151, “Report of RAN1#99”, ETSI MCC, February 24- March 6, 2020
1. TS38.213 NR Physical layer procedures for control, v16.1.0



9/9
