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1. Introduction
In this contribution, we discuss remaining issues for NR mobility enhancements. There were several issues identified in RAN1 #100bis-E meeting [1]. However, only few select issue were addressed [2][3][4]. We discuss some of the critical issues that were not addressed in RAN1 #100bis-E meeting.

2. Discussion on the issues identified

2.1 PRACH in Source Cell and PUSCH/PUCCH/SRS in Target Cell
During RAN1 #100-E meeting, discussion on defining UE behavior for when PRACH transmission in one cell and PUSCH/PUCCH/SRS in another cell within the same band was discussed. The UE behavior for PRACH transmission in target cell and PUSCH/PUCCH/SRS in the source cell was agreed. The following is the text proposal that was agreed in RAN1 #100-E meeting.

	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 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 above text proposal does not cover the scenario when UE needs to transmit PRACH in the source cell and PUSCH/PUCCH/SRS. From our understanding, PRACH in the source cell could be still performed for scheduling request, response to PDCCH order, etc. However, the UE behavior to cover these cases are missing. Based on this we propose to support text proposal for the scenarios when UE needs to transmit PRACH in the source cell.

Proposal 1:
· Adopt the following text proposal:

 
	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 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.
For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to target MCG in a slot overlapping in time domain with PRACH transmission to source MCG or when a gap between the first or last symbol of a PRACH transmission to source 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 target 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 target MCG.



2.2 Power sharing mode Text Proposal
In RAN1 #100bis-E meeting, there was an agreement on gNB configuration of power sharing modes. The following is the agreement from RAN1 #100bis-E meeting.

	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.




Also in RAN1 #100bis-E, the power sharing UE capabilities were updated as the following.

	21-2
	Basic UE power sharing for DAPS HO
	Support of semi-static power sharing mode1 
 
	DAPS
(Note: RAN2 feature)
	Yes
	FFS: The UE is only able to drop the transmission to the source.
	Per BC
	Optional with capability signalling

	21-2a
	Semi-static UL power sharing mode 2 for DAPS HO
	Support of semi-static power sharing mode 2
	21-2
	Yes
	
	Per BC
	Optional with capability signalling

	21-2b
	Dynamic UL power sharing for DAPS HO
	Support of dynamic power sharing
	21-2
	Yes
	
	Per BC
	Optional with capability signalling
  



Based on the agreement and capability signaling, the TS38.213 should add a separate text when gNB does not configure UplinkPowerSharingDAPS-HO-mode configuration, which should imply UE always performs dropping of the source cell transmission during transmission overlap in time domain. Also text that couples the UE capability with gNB configured mode can be cleaned up by having a generic text that states UE is not expected to be configured with power sharing mode that it does not support.


Proposal 2:
· Adopt the following text proposal:


	15   Dual active protocol stack based handover
< Unchanged parts are omitted >
If the UE indicates UplinkPowerSharingDAPS-HO = Semistatic-mode1 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode1, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HONR-DC-PC-mode = Semi-static-mode1 by considering the target MCG as the MCG and the source MCG as the SCG. 
If the UE indicates UplinkPowerSharingDAPS-HO = Semistatic-mode2 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode2, the UE determines a transmission power for the target MCG or for the source SCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HONR-DC-PC-mode = Semi-static-mode2 by considering the target MCG as the MCG and the source MCG as the SCG. 
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-HONR-DC-PC-mode = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG. 
[UE is not expected to be provided UplinkPowerSharingDAPS-HO-mode configuration that it did not indicate support of.]
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.
If -   the UE does not provides UplinkPowerSharingDAPS-HO, 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






2.3 PDCCH Monitoring Capability Correction and Overbooking of PDCCH monitoring in DL DAPS-HO
It was identified in RAN1 #100-E meeting that the overbooking rules for DAPS-HO is more stringent than what was agreed in RAN1 #99. Therefore, we suggest to changing the specification to limit the overbooking in the target MCG only. In addition, The PDCCH blind detection for MCG1 and MCG2 capability was decided to be removed since RAN2 decided to not support SCell during DAPS HO.

	Agreement: Delete FG 12-3 from the Rel. 16 NR UE feature list

	21-3
	PDCCH blind detection for MCG1 and MCG2
	Indicates PDCCH blind decoding capability supported in the first MCG (intended for target cell in HO) and second MCG (intended for source cell in HO) when in DAPS-HO. Value range for both cells should be {1, …, 15}.
	The network may not able to configure UE with DAPS HO, as parameters required for PDCCH monitoring is essential for defining UE behaviour
	[Per UE]
	Optional with capability signalling

For first MCG {values: 1, 3, … 15}

For second MCG {values: 1, 3, … 15} 









Proposal 3:
· Adopt the following text proposal:

	15   Dual active protocol stack based handover
< Unchanged parts are omitted >
The UE can provide pdcch-BlindDetectionMCG1-UE to indicate a capability to monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells for the target MCG and pdcch-BlindDetectionMCG2-UE to indicate a capability monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells for the source MCG. If the UE is provided search space sets on both the target MCG and the source MCG, the UE does not expect to have in any slot any USS set without allocated PDCCH candidates for monitoring on both the target MCG and the source MCG.




3. Conclusion

In this contribution, we discuss the following four issues on NR mobility enhancement.
· Support of UE behavior to address scenario where PRACH is transmitted in the source cell and PUSCH/PUCCH/SRS is transmitted in the target cell for the same band.
· Power-sharing mode text proposal
· Correction of PDCCH monitoring capability and the overbook of PDCCH monitoring to limit to only target MCG.

The corresponding text proposals are available in Section 2 of this contribution.
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