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Introduction
In RAN1#99 meeting, there were good progresses on NR mobility enhancements, numerous agreements and conclusions were reached on DAPS HO. 
In this contribution, we discuss the remaining issues on NR mobility enhancements, including clarification on PRACH collision with other channels, UE capability for DAPS HO,  collision with ongoing transmission.
Remaining issues on DAPS HO
The following agreements were reached in RAN1#99 meeting[1], but there are different views on how to capture this into the specification.
	Agreement:
The operation described for handling collisions between PRACH and PUSCH/PUCCH/SRS in TS38.213 Section 8.1 should also be applicable for the DAPS-HO operation when PRACH is transmitted in the target cell and PUSCH/PUCCH/SRS is transmitted on the source cell.


In Rel.15 there are two scenarios that UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS. First, transmission is in the same slot; second, when the gap between PRACH and PUSCH/PUCCH/SRS is less than N symbols, N is determined according to the SCS of UL BWP. 
For last meeting’s agreement, it is clear mentioned the PRACH is transmitted in the target cell and PUSCH/PUCCH/SRS is transmitted on the source cell, in this case, the transmission gap should be determined by the SCS of source cell UL BWP. As for another case, PRACH is transmitted in source cell and PUSCH/PUCCH/SRS is transmitted on target cell, RAN1 had no conclusion yet. If it’s agreeable, it could be captured in the specification later.
Clarification: Last RAN1 meeting’s agreement only focuses on the case of PRACH from target cell collision with PUSCH/PUCCH/SRS from source cell, thus the transmission gap should be determined by SCS of source cell UL BWP. 
Regarding the power control for DAPS HO in TS38.213 [2], the terminology of MCG and SCG is not exactly aligned with DAPS HO scenarios, which the MCG and SCG could be replaced by source MCG and target MCG.The text proposal is showing below.
	15 Dual active protocol stack based handover 
If a UE indicates a capability for dual active protocol stack based handover (DAPS HO), the UE can be provided with a source MCG and a target MCG. 
If a UE is configured with an source MCG and a target SMCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the source MCG by p-DAPS-FR1 and/or by p-DAPS-FR2 and a maximum power  for transmissions on the target SMCG by p-DAPS-FR1 and/or by p-DAPS-FR2 and with an inter-CG power sharing mode by UplinkPowerSharingDAPS-HO-mode for FR1 and/or by UplinkPowerSharingDAPS-HO-mode for FR2. The UE determines a transmission power on the source MCG and a transmission power on the target SMCG per frequency range.


Proposal 1: Adopt the proposed text proposal for determining transmission power for DAPS HO.
For PDCCH monitoring capability, the followings were agreed in last meeting [1].
	Agreement: 
• 	For DAPS-HO, UE will indicate Ncell^cap for each MCG (separately from DC capability). 
o 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. 


A LS feedback on DAPS UE capability was sent to RAN2 in R1-1913581[3]. 
	The UE can signal the following additional capabilities:
· Intra-frequencyDAPS-HO: indicates support of intra-frequency DAPS-HO for a given band and band combination. Note, it is up to RAN2 to design capability signal to support this in addition to inter-frequency cases.
· UplinkPowerSharingDAPS-HO: indicates support of UL power sharing during DAPS-HO operation, i.e. semi-static or dynamic.
· pdcch-BlindDetectionMCG1-UE: Indicates PDCCH blind decoding capability supported in the first MCG (intended for target cell in HO) when in DAPS-HO. Value range should be {[2], …, 16}.
· pdcch-BlindDetectionMCG2-UE: Indicates PDCCH blind decoding capability supported in the second MCG (intended for source cell in HO) when in DAPS-HO. Value range should be {[2], …, 16}.


Regarding the PDCCH blind decoding capability, two issues need to be discussed further. First one is the lower bound cell number need to monitor per MCG. Current PDCCH blind decoding capability assumption is that UE needs to monitor at least two cells per MCG. This would require the DAPS HO UE has the CA capability of four cells. This seems too restrictive for UE with DAPS HO capability. Second issue is UE could monitor up to 16 cells for each MCG, which could be beyond the UE CA capability, the value range of the parameter pdcch-BlindDetectionCA is {4,…,16}. So, additional restriction is required, the total number cells to be monitored should be equal to or smaller than UE reported CA capability.
Proposal 2: For UE with DAPS HO capability, 
· The minimum number of cells to be monitored per MCG is one
· The total number of cells from source MCG and target MCG should not larger than the UE CA capability. 
Another open issue is the case that UE realizes the transmission collision after the UL transmission is ongoing [1].

	Agreement:
· 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.



For this case, according to RAN2 LS [4], whether UE supports simultaneous UL transmission is the UE capability, if UE has only one RF chain, then UE would have no ability of simultaneously transmission. But from RAN1 perspective, it seems possible to transmit UL simultaneously at least for inter-frequency or intra-frequency intra-band synchronous HO case [5]. 
	Assumption 1: RAN2 has not yet made agreements on the signalling structure but assumes that the UE capabilities for DAPS can be indicated e.g. similar as the band combination for CA/DC. In addition to supporting DAPS HO for a particular serving cell configuration, the UE also needs to indicate whether it supports the following for DAPS HO:
- sync/async DAPS HO ;
- support for multiple TAG (i.e. different TAG in source and target cells)
- ability to simultaneously transmit with both source and target PCells based on RF chain capability (i.e. whether dual UL is supported during the DAPS HO or not);
- Handover involving different SCS (as agreed in RAN4)



Observation1: whether support simultaneous UL transmission for UE with single RF chain need to discuss further, if supported, another UE capability indication is needed. 
If UE with single RF chain supports simultaneous UL transmission, for the UL transmission collision, if target cell PRACH collides with PUSCH/PUCH/SRS from source cell, the dropping rule is defined already.
For other UL channel from target cell collides with source cell UL transmission, if UE support semi-static mode power control, ongoing UL transmission collision with other channel, power scaling or dropping is not necessary. If the UE support dynamic power sharing, then look-ahead mechanism defined in MR-DC power control session can be reused. For MR-DC, the parameter T_offset is to indicate the time offset before the uplink transmission, its value is still open, once its value is determined, it can be-used by DAPS HO directly. 
Observation 2: If UE with single RF chain could support simultaneous UL transmission, and UE has the dynamic power sharing capability. Reusing MR-DC defined look ahead mechanism, collision with ongoing transmission can be avoided. 
Summary
In this contribution, we discuss the left issues of dual active protocol stack handover, including clarification on PRACH collision with other channels, UE capability for DAPS HO,  collision with ongoing transmission. We have the following observation and proposals:
Clarification: Last RAN1 meeting’s agreement only focuses on the case of PRACH from target cell collision with PUSCH/PUCCH/SRS from source cell, thus the transmission gap should be determined by SCS of source cell UL BWP. 
Proposal 1: Adopt the proposed text proposal for determining transmission power for DAPS HO.
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· The minimum number of cells to be monitored per MCG is one
· The total number of cells from source MCG and target MCG should not larger than the UE CA capability. 
Observation1: whether support simultaneous UL transmission for UE with single RF chain need to discuss further, if supported, another UE capability indication is needed. 
Observation 2: If UE with single RF chain could support simultaneous UL transmission, and UE has the dynamic power sharing capability. Reusing MR-DC defined look ahead mechanism, collision with ongoing transmission can be avoided.
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