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1. Introduction
In this contribution, we discuss remaining issues for NR mobility enhancements. There were few issues identified in RAN1 #101-e meeting but was not resolved. We discuss some of the critical issues that among the identified issues during RAN1 #101-e meeting.

2. Discussion on the issues identified
2.1 Correction of Power sharing mode configurations
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.




In RAN1 #101-E, the mobility enhancement UE capabilities were updated as the following.

	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
	Note
	Mandatory/Optional

	21-1a
	Intra-frequency DAPS HO
	Support of  intra-frequency DAPS-HO 
 
1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO
2)  Support of PDCCH blind decoding capability in the first MCG and second MCG.
3) Support of cancelling UL transmission to the source cell for intra-frequency DAPS-HO
	DAPS
(Note: RAN2 feature)
	The network cannot configure UE with DAPS HO 
	Per Band
	
	Optional with capability signalling

	21-1b
	Inter-frequency DAPS HO
	Support of  inter-frequency DAPS-HO 
 
1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO
 
2) Support of PDCCH blind decoding capability in the first MCG and second MCG.
 
	DAPS
(Note: RAN2 feature)
	The network cannot configure UE with DAPS HO 
	Per BC
	
	[Optional with capability signalling]

	21-2
	Semi-static UL power sharing mode 1 for DAPS HO
	Support of semi-static power sharing mode1 between source and target cells of same FR
 
	DAPS
(Note: RAN2 feature)
	UE is not expected to simultaneously transmit PRACH/PUSCH/PUCCH/SRS to source and target cell that overlap in time domain
	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 between source and target cells of same FR
	21-2
	
	Per BC
	only applicable to DAPS HO in synchronous scenarios
	Optional with capability signalling

	21-2b
	Dynamic UL power sharing for DAPS HO
	Support of dynamic power sharing between source and target cells of same FR
1)           T_offset
	21-2
	
	Per BC
	Candidate values for (1) are {short, long}
	Optional with capability signalling
  

	21-2d
	UL transmission cancellation
	Indicates support of cancelling UL transmission to the source cell for inter-frequency DAPS-HO
	21-1b

	UE does not support scheduling of overlapping PUSCH/PUCCH/SRS transmissions to source and target cells for inter-frequency DAPS-HO
	Per BC
	 
	Optional with capability signalling



In RAN1 #101-e, TP#1-14 in [1] was almost agreed. However, due to disputes in opinion on how to handle the intra-frequency cases, the text proposal was not agreed. There are three cases that the specification needs to support, (1) UE transmits only on target cell and drops the source cell transmission, (2) UE does not expect gNB to schedule any overlapping target and source cell transmission, (3) UE supports transmission of target and source cell transmissions using either semi-static or dynamic power sharing rules.

Originally, RAN1 agreed that simultaneous transmission will not be supported for intra-frequency and intra-band DAPS HO. However, RAN2 has put int support for capability signaling that allows UE to indicate support of power sharing modes for intra-frequency, and support a generic power sharing mode indication for inter-frequency (including intra-band) cases. The following is copy UE capability signaling for intra-frequency DAPS HO from the latest TS38.331 specification.

	BandParameters-v1610 ::=         SEQUENCE {
    srs-TxSwitch-v1610               SEQUENCE {
        supportedSRS-TxPortSwitch-v1610  ENUMERATED {t1r1-t1r2, t1r1-t1r2-t1r4, t1r1-t1r2-t2r2-t2r4, t1r1-t1r2-t2r2-t1r4-t2r4,
                                                         t1r1-t2r2, t1r1-t2r2-t4r4}
    }                                                                              OPTIONAL,
    intraFreqDAPS-Parameters-r16      SEQUENCE {
        intraFreqDiffSCS-DAPS-r16                        ENUMERATED {supported}    OPTIONAL,
        intraFreqDAPS-r16                                ENUMERATED {supported}    OPTIONAL,
        intraFreqAsyncDAPS-r16                           ENUMERATED {supported}    OPTIONAL,
        intraFreqMultiUL-TransmissionDAPS-r16            ENUMERATED {supported}    OPTIONAL,
[bookmark: _Hlk42073586]        intraFreqTwoTAGs-DAPS-r16                        ENUMERATED {supported}    OPTIONAL,
        intraFreqSemiStaticPowerSharingDAPS-Mode1-r16    ENUMERATED {supported}    OPTIONAL,
        intraFreqSemiStaticPowerSharingDAPS-Mode2-r16    ENUMERATED {supported}    OPTIONAL,
        intraFreqDynamicPowersharingDAPS-r16             ENUMERATED {short, long}  OPTIONAL
    }                                                                              OPTIONAL
}




Given that RAN2 has put in support for capability signaling, we would be ok to allow the support of simultaneous transmission of source and target cell. With this understanding, there are in total three cases that need to be specified in the physical layer specifications. The three cases are applicable depending on reported UE capability and configured DAPS scenario. The following is a summary of Intel’s understanding of the classification of the UE behavior cases.

Three UE behavior cases:
(1) UE transmits only on target cell and drops the source cell transmission, 
(2) UE does not expect gNB to schedule any overlapping target and source cell transmission, 
(3) UE supports transmission of target and source cell transmissions using either semi-static or dynamic power sharing rules.

For Intra-frequency DAPS,
· Apply case (3) if UE supports semi-static/dynamic power sharing and gNB configures semi-static of dynamic power sharing.
· Otherwise, 
· Apply case (1). Uplink transmission cancellation support is mandatory for UE that support intra-frequency DAPS HO.

For Inter-frequency intra-band and Inter-frequency inter-band DAPS, 
· Apply case (3) if UE supports semi-static/dynamic power sharing and gNB configures semi-static of dynamic power sharing.
· Otherwise, 
· Apply case (1) if UE supports UL transmission cancellation.
· Apply case (2) if UE does not support UL transmission cancellation.

Base on above, we propose the following.

Proposal 1:
· Adopt the following text proposal:

	15   Dual active protocol stack based handover
<unchanged text omitted>
If
-   the carrier frequencies for the target MCG and the source MCG are intra-frequency, or the carrier frequencies for the target MCG and the source MCG are inter-frequency and the UE indicates support of ul-TransCancellationDAPS-r16,
-   the UE does not indicate support for any of semi-static power sharing mode1, semi-static power sharing mode 2, and dynamic power sharing mode, or the UE is not provided with uplinkPowerSharingDAPS-Mode-r16 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 and cancels the transmission on the source cell if the first symbol of the transmission on the source cell is after .  <unchanged text 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
If
-   the carrier frequencies for the target MCG and the source MCG are inter-frequency and the UE does not indicate support of ul-TransCancellationDAPS-r16, and
-   the UE does not indicate support for any of semi-static power sharing mode1, semi-static power sharing mode2, and dynamic power sharing mode, or the UE is not provided with uplinkPowerSharingDAPS-Mode-r16,
the UE does not expect transmissions on the target and source cell in overlapping time resources.




2.2 Correction of PDCCH Monitoring Capability 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. Based on this in RAN1 #101-e the following text proposal was agreed.

	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 simultaneously.



However, during the CR preparation phase, due to difference in opinion on the language in question, the agreed text proposal was not implemented to the latest version of TR38.213. Instead the entire text block was removed.

Editor of TS38.213 suggested to add a text in Section 10 instead of Section 15, since Section 10 contain relevant text regarding USS overbooking operations. The updated text proposal from the editor was as follows:

	If a 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 USS sets that result to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot on both the target MCG and the source MCG.



However, Qualcomm raised concerns that the corresponding total number might be referring to either limits of each cell or combined limits of the two cells. Due to this concern, the updated text proposal from the editor was not agreed. 

To resolve this concern, we suggest to add “for a cell” to the description so that the description is clear that the monitoring limits are for each cell.

Base on above, we propose the following.

Proposal 2:
· Adopt the following text proposal:

	15   Dual active protocol stack based handover
<unchanged text omitted>
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, the UE does not expect to have in any slot USS sets that result to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot or per span for a cell that exceed the corresponding maximum numbers per slot or per span for a cell, respectively, on both the target MCG and the source MCG.



2.3 Correction of RRC parameter names for DAPS
RAN2 has updated the RRC parameter names related to DAPS. We suggest to update the physical layer specification to match the RRC parameters used in the latest version of TS38.133.

Proposal 3:
· Adopt the following text proposal:

	[bookmark: _Toc29894874][bookmark: _Toc29899173][bookmark: _Toc29899591][bookmark: _Toc29917327][bookmark: _Toc36498201][bookmark: _Toc45699229]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 a target MCG and a source MCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the target MCG by p-DAPS-Target-r16 and a maximum power  for transmissions on the source MCG by p-DAPS-Source-r16 and with an inter-CG power sharing mode by uplinkPowerSharingDAPS-Mode-r16 for FR1 and/or by uplinkPowerSharingDAPS-Mode-r16 for FR2. The UE determines a transmission power on the target MCG and a transmission power on the source MCG per frequency range.
If the UE indicates support for semi-static power sharing mode1 and is provided uplinkPowerSharingDAPS-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 NR-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 support for semi-static power sharing mode2 and is provided uplinkPowerSharingDAPS-Mode-r16 = 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 NR-DC-PC-mode = Semi-static-mode2 by considering the target MCG as the MCG and the source MCG as the SCG. The UE expects to be provided uplinkPowerSharingDAPS-Mode-r16 = Semi-static-mode2 only for synchronous DAPS HO operation [10, TS 38.133].
If the UE indicates support for dynamic power sharing and is provided uplinkPowerSharingDAPS-Mode-r16 = Dynamic, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for NR-DC-PC-mode = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG.
<unchanged text omitted>




3. Conclusion
In this contribution, we discuss the following three corrections for NR mobility enhancement.
· Correction of power sharing mode configuration
· Correction of PDDCH monitoring capability
· Correction of RRC parameters names for DAPS related RRC parameters

[bookmark: _GoBack]The corresponding text proposals are available in Section 2 of this contribution.
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