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1. Introduction
In this contribution, we summarize all issues submitted on Rel-16 NR mobility enhancement WI for RAN1 #100-E meeting. Section 2 contain a summary of issues identified from contributions submitted to RAN1 #100-E [1] ~ [9]. The list of issues in Section 2 are not ordered in terms of criticalness/discussion priority.
[bookmark: _GoBack]It should be noted that issue described in section 2.2 and 2.4 are issues that were identified during the last RAN1 meeting and the post-meeting email discussion/approval. Therefore, feature lead suggests that there should be sufficient discussions (and hopefully outcome) on those issues during RAN1 #100-E. Other listed issues have their own motivation and rational and certainly are worth discussions during RAN1 #100-E. Given the limited number of items, 10 issues, it would be preferred by feature lead if all the issues are discussed and resolved during RAN1 #100-E meeting.
Among the issues, UE capability related issues and RRC parameter related issues identified in section 2.3, 2.8, and 2.9 should be discussed as early as possible to mitigate impact to RAN2 specification as early as possible.

2. Summary of Issues Identified from Contributions
2.1 PDCCH/PDSCH restrictions for DL DAPS-HO [1]
Proposal from [1] is to use the Multi-TRP PDCCH monitoring rules for DAPS-HO. This would further restrict the PDCCH and PDSCH scheduled by gNBs during DAPS-HO. The following are the proposals followed by TP.

· Proposal 1: During DAPS-HO operation, each MCG schedules one PDCCH scheduling one PDSCH per slot, carrying one CW with up to 2 layers.
· Proposal 2: For DAPS-HO operation where source and target DL BWPs are fully/partially overlapping, support DAPS-HO operation with the additional restriction of simultaneous reception of DL signals/channels in non-overlapping PRBs.
· Text Proposal for TS38.213
	5	Physical downlink shared channel related procedures 
< Unchanged parts are omitted >
5.6	UE procedure for dual-active protocol stack handover
If a UE is configured with a source MCG and a target MCG, the set of resource blocks provided by higher layer parameter frequencyDomainResources in a ControlResourceSet in a source MCG does not overlap with the set of resource blocks provided by frequencyDomainResources in a ControlResourceSet in a target MCG. The UE may assume reception of one PDCCH associated to one MCG to schedule one PDSCH with one codeword with at most two layers, where the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH and the PDCCHs and PDSCHs may be located in overlapping OFDM symbols and in non-overlapping resource blocks.
If the PDCCHs that schedule corresponding PDSCHs are associated to different MCGs, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Clause 5.1.
< End of the text proposal >




2.2 PRACH and PUSCH/PUCCH/SRS overlap UL DAPS-HO [2][6][7]
In RAN1 #99 the following agreement was made.

	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.



The agreement tried to address the issue of PRACH and PUSCH/PUCCH/SRS overlap in time domain for single cell or intra-frequency CA operation. In such case PRACH is not allowed to overlap in time domain with other signals/channels and must be separated by N symbols, which depend on SCS of the configured active UL BWP. The following is the description from current TS38.213.
 
	8.1 Random access preamble
<omitted>
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than N symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where N=2 for µ=0 or µ=1, N=4 for µ=2 or µ=3, and µ is the SCS configuration for the active UL BWP.




The agreement did not precisely capture what needs to be specified in the specification and there potentially be multiple method to interpret the agreement. To resolve this issue, several companies have provided proposals and corresponding TP. The following are proposals and TPs. It would be ideal to merge all necessary changes into a single TP for this issue.

The following are list of proposals:
· Proposal 1 from [2]: The smaller SCS configuration for the active UL BWP of the source cell and the target cell should be used to determine the defined threshold.
· Feature lead note: It should be noted that ‘threshold’ mentioned in the proposal seems to refer to the SCS that needs to be used for determination of the minimum gap between PRACH and other channels, value N.

· Proposal 2 from [2]: UE should only transmit PRACH on the target cell when a gap between PUCCH/PUSCH/SRS on the source cell and PRACH on the target cell is smaller than the defined threshold.

· Proposal from [7]: When the transmission of PUSCH/PUCCH/SRS in source cell would be scheduled to same slot or be separated by less than N symbols of PRACH transmission in target cell, UE is not required to transmit the PUSCH/PUCCH/SRS in source UL BWP. When PRACH transmission in source cell would be scheduled to occur in same slot or be separated by less than N symbols from PUSCH/PUCCH/SRS in target cell, UE is not required to transmit PRACH in source UL BWP.

· Text Proposal for TS38.213 from [2]
	15 Dual active protocol stack based handover 
< Unchanged parts are omitted >
For operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS on the source MCG when a gap between the first or last symbol of a PRACH transmission on the target MCG is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission where  for  or ,  for  or , and  is the smaller of the SCS configurations for the active UL BWPs of the target MCG and the source SCG.



· Text Proposal for TS38.213 from [6]
	15 Dual active protocol stack based handover
< Unchanged parts are omitted >
 For DAPS HO operation, a UE does not transmit PRACH on the target MCG and PUSCH/PUCCH/SRS on the source MCG in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or ,  for  or , and  is the minimum SCS among the SCSs of the active UL BWPs for the target MCG and the source MCG.



· Text Proposal for TS38.213 from [7]
	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 in active UL BWP of source MCG in a same slot or when a gap between the first or last symbol of a PRACH transmission in active UL BWP of target MCG in a first slot is separated by less than [image: ] symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in active UL BWP of source MCG in a second slot. For DAPS operation in a same frequency band, a UE does not transmit PRACH in active UL BWP of source MCG in a same slot or when a gap between the first or last symbol of a PUSCH/PUCCH/SRS transmission in active UL BWP of target MCG in a first slot is separated by less than [image: ] symbols from the last or first symbol, respectively, of a PRACH transmission in active UL BWP of source MCG in a second slot.  [image: ] for [image: ] or [image: ], [image: ] for [image: ] or [image: ], and [image: ] is the [TBD] SCS configuration for the active UL BWPs of the target MCG and the source MCG.




2.3 Capability signalling for DAPS-HO [3][5]
Companies has provided further input on additionally required capability signaling for DAPS-HO in RAN1 #100-E. The following are list of proposal regarding capability signaling.

· Proposal 1 from [3]: UE to report supported number of UL TX path (layers across different CC). NW configuration of TX layers for source and target cell should not exceed the reported UE capability.

· Proposal 2 from [3]: Considering DAPS HO in FR2, UE should report the capability of 
· Whether UE can support multiple active TCI states for PDSCH and PDCCH.
· Whether UE can support multiple active spatial relation info for PUSCH and PUCCH.

· Proposal 3 from [3]: DAPS-HO capability is reported per band combination by DAPS-Parameters under BandCombination with structure similar to NR-DC/CA capability report and include all RAN 1/2/4 DAPS related capabilities. RAN1 should send a reply LS to RAN2 to help RAN2 collect these DAPS related capabilities. The DAPS capability structure should be designed by RAN2.

· Proposal from [3]: For inter-band DAPS, similar capability structure as DC can be reused. The inter-band DAPS capability should be reported per band combination just like DC.

· Proposal from [3]: For intra-band DAPS, the capability should be reported per band under daps-Parameters (per band is also one band combination)

· Proposal 2 from [5]: 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. 


2.4 Conditions for uplink cancellation in UL DAPS-HO [4][5]

The DAPS-HO allows for UEs that support dynamic power sharing to drop (or cancel) transmissions of less-prioritized transmission, namely transmission from the source cell. However, UE may not be completely aware of the transmission collision of source and target until a specific time before the transmission is about to occur. This issue has been identified during RAN1 #99 and was not completely resolved. A note was captured as part of an agreement to allow investigation further into this issue. The following are observation and TP proposed by [5] and [4], respectively.

· Observation from [5]
· 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.

· TP for TS38.213 from [4]

	15   Dual active protocol stack based handover
< Unchanged parts are omitted >
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
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 [image: ] for the corresponding PUSCH processing capability [6, TS 38.214] assuming [image: ] and [image: ] 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 [image: ] assuming SCS configuration .
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 PDSCH reception conveying a RAR message with a RAR UL grant on the target cell, after a number of symbols that is smaller than[image: ] msec, where [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] and the UE considers that [image: ] and [image: ] correspond to the smaller of the SCS configurations for the PDSCH on the target cell and the transmission on the source cell. For [image: ], the UE assumes [image: ] [6, TS 38.214].





2.5 Power Control for UL DAPS-HO [5][6]
Two companies suggests aligning the specification text with how RRC parameters are configured. However, the suggested TPs from [5] and [6] are in direct conflict and should be resolved.

· Text Proposal for TS38.213 from [5]
	15 Dual active protocol stack based handover 
< Unchanged parts are omitted > 
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.



· Text Proposal for TS38.213 from [6]
	15 Dual active protocol stack based handover
< Unchanged parts are omitted >
If a UE is configured with an target MCG and a source MSCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-DAPS-FR1 and/or by p-DAPS-FR2 and a maximum power   for transmissions on the 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 target MCG and a transmission power on the source MSCG per frequency range.




2.6 Definition of intra-band and inter-band for DAPS-HO [4][7]
Two companies suggest moving the intra-frequency and inter-band definitions that may be required for defining collisions for DAPS-HO to RAN4 and shared proposed TP. However, views (i.e. TP) on how this is achieved in RAN1 specification is different and therefore require resolution. 

It was also suggested to send a LS to RAN4 to define the intra-band and inter-band for DAPS-HO in RAN4 specification (e.g. TS38.133). The following are TP from [4] and [7].

· Text Proposal for TS38.213 from [4]
	TS 38.213 
15   Dual active protocol stack based handover
< Unchanged parts are omitted >
If 
-   the UE does not provide UplinkPowerSharingDAPS-HO, 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
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.
The UE determines intra-frequency as described in Clause 9.2.1 of [10, TS38.133].




· Text Proposal for TS38.213 from [7]
	15   Dual active protocol stack based handover
< Unchanged parts are omitted >
If 
-	the UE does not provide UplinkPowerSharingDAPS-HO, and 
-	UE transmissions on the target cell and the source cell overlap as defined in [10, TS38.133] 
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
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.






2.7 Overbooking of PDCCH monitoring in DL DAPS-HO [7]
One company mentioned that the overbooking rules for DAPS-HO is more stringent than what was agreed in RAN1 #99 and suggests changing the specification to limit the overbooking in the target MCG only.

· Text Proposal for TS38.213 from [7]

	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.





2.8 Target cell prioritization in UL DAPS-HO [8]
[8] suggests the possibility for the NW to configure the UE to always perform the strict prioritization of the target, i.e., to only transmit to target if the transmissions to source and target overlap.

· Proposal from [8]
· Introduce signaling to ensure that the UE always transmits to the target in DAPS HO.

· Text Proposal for TS38.213 from [8]
	15   Dual active protocol stack based handover
< Unchanged parts are omitted >
If 
[bookmark: _Hlk31101463]-	the UE does not provide UplinkPowerSharingDAPS-HO, or is provided UplinkPowerSharingDAPS-HO-mode =none, and 
-	UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell.





2.9 Missing RRC parameters for DAPS-HO [6][8]
Two companies have suggested to include RRC parameters required for DAPS-HO in the next version of the RRC parameter list. The following are the proposals:

· [bookmark: _Toc31101897]Proposal from [8]
· Include the RRC parameter UplinkPowerSharingDAPS-HO-mode in the next version of the RRC parameter list, with the possible values ‘none’, ’Semi-static-mode1’, ’Semi-static-mode2’, and ‘Dynamic’.

· Proposal from [6]:
· Include the following parameters to RRC parameters for supporting Rel.16 NR mobility enhancements:
· p-DAPS-FR1
· p-DAPS-FR2
· UplinkPowerSharingDAPS-HO-mode


2.10 BWP relations for DAPS-HO [7]
One company suggested that BWP constraint for DAPS-HO to be moved to RAN4 specifications. 

· Proposal: Send an LS to RAN4 asking them to accommodate the restriction of target BWP (UL and DL) to be contained to source cell BWP (UL and DL, correspondingly) for DAPS in their specification (e.g. 38133) and adopt following TP to Section 15 of 38.213 (conditioned that RAN4 introduces the definition of overlapping to their specification)

· Text Proposal for TS38.213 from [7]
	[bookmark: _Hlk31724574]15   Dual active protocol stack based handover
< Unchanged parts are omitted >
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. 
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
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.
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