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1. Introduction
In last RAN4 meeting, most of the remaining issues are completed for PUCCH SCell activation requirements with agreement captured in [1]. In this paper, we further provide our views on remaining issues and maintenance part.
2. Discussion
One of the most controversial remaining issue is the extra delay for PL-RS. The latest status are summarized as follows:
	Issue 1-1-2: Whether the PL-RS will introduce extra delay time when the known condition is met in FR2 (the value of [X] in 8.3.12)?
Candidate options:
· Option 1: 
· When PL-RS of target PUCCH SCell is known, the X=5 sample measurement time is always considered and no need to consider condition of ‘maintain’ or ‘not maintain’.
· Option 2: 
· If PUCCH Scell is known in FR2, the reported L3 measurement results can be reused for pathloss estimation and additional PL-RS measurement is not needed during PUCCH Scell activation. 
· If PUCCH Scell is unknown in FR2, [X] = 0 if PL-RS is maintained and [X] = 5 if PL-RS is not maintained. 
· Option 3: 
· X=4 when the PUCCH Scell activated is unknown at the reception of PUCCH Scell activation command and the RS used for L1-RSRP is same as PL-RS. 
· For all other cases where PL-RS not maintained is X=5. 



The issue has been discussed for many meetings without consensus. For option 2, companies argued that L3 measurement result can be used as PL-RS measurement, thus no extra measurement delay is needed. From our understanding, PL-RS is used for data transmission which is L1 measurement with narrow beam, while L3 measurement uses rough beam. Thus, L3 measurement results cannot be used as PL-RS estimation directly. Regarding the definition of maintained or not maintained, as explained for several meetings, when the SCell is deactivated, UE is not required to measure and keep filtering the PL-RS. The only exception is that the PL-RS is configured as the RS in another active serving cell. However, as commented by companies, that activated SCell in the same band as the to-be-activated PUCCH SCell is not a common case.  
For option 3 in the WF, companies explained the L1-RSRP results on the same RS can be utilized, then only 4 samples are enough. From our understanding, it basically means the L1-RSRP measurement and PL-RS measurement can be performed in parallel, which has not be discussed. In legacy PL-RS switching requirements, for known case where UE has sent L1-RSRP report for the target PL-RS, it is most likely that the PL-RS is same as the RS for L1-RSRP, but 5 samples are always assumed. Thus, we prefer to align with legacy assumptions and avoid introducing enhancement in PUCCH SCell activation requirements particularly. 
Another issue about PL-RS is the impact of beam sweeping in FR2, which is under discussion in Rel-16 PL-RS switching requirements. Thus, the requirements in PUCCH SCell activation shall following the conclusion accordingly.
Proposal 1:  When PL-RS of target PUCCH SCell is known, the X=5 sample measurement time is always considered and no need to consider condition of ‘maintain’ or ‘not maintain’, and the impact of beam sweeping shall follow the conclusion in Rel-16/17 PL-RS accordingly. 
Regarding the PL-RS during SCell activation, RAN4 has sent an LS to RAN1 about RAN4 working assumption on PL-RS determination in [2]. The working assumption is as follows:
	Working assumption:
· RAN4 to agree that PL-RS assumptions defined in TS38.213 section 7.2.1 can be applied for the PUCCH of target being-activated SCell during the activation procedure. In FR2 if UE is not provided pathlossReferenceRSs but provided PUCCH-SpatialRelationInfo before receiving the PUCCH SCell activation command, as UE may not obtain MIB during activation procedure, UE shall use the associated DL-RS in PUCCH-SpatialRelationInfo as PL-RS.



The issues was discussed in RAN1#109-e meeting but without conclusion in RAN1 and it is not expected to further discuss this issue in RAN1. Thus, the issue is still unsettled and may have impact on UE’s requirements of SCell activation. Based on the above working assumptions, RAN4 has concluded that there is no need to consider the uncertainty of MAC CE for PL-RS in FR2 which is shown as follows:
	Issue 1-2-2: Whether to consider the time uncertainty of MAC CE for PL-RS activation? 
Agreements:
· Do not consider the time uncertainty of MAC CE for PL-RS activation in FR2 based on RAN4 working assumption. 



However, after checking the RAN1/RAN2 spec, there is misalignment in RAN4’s previous working assumption, which is targeting the case when pathlossReferenceRSs is not provided but PUCCH-SpatialRelationInfo is provided. According to TS 38.331 which is shown below, PathlossReferenceRS is mandatory configured in PUCCH-SpatialRelationInfo. Thus, there is no case when pathlossReferenceRSs is not provided but PUCCH-SpatialRelationInfo is provided as mentioned in RAN4 working assumption.
	
PUCCH-SpatialRelationInfo ::=           SEQUENCE {
    pucch-SpatialRelationInfoId         PUCCH-SpatialRelationInfoId,
    servingCellId                           ServCellIndex                                                    OPTIONAL,   -- Need S
    referenceSignal                         CHOICE {
        ssb-Index                               SSB-Index,
        csi-RS-Index                            NZP-CSI-RS-ResourceId,
        srs                                     PUCCH-SRS
    },
    pucch-PathlossReferenceRS-Id            PUCCH-PathlossReferenceRS-Id,
    p0-PUCCH-Id                             P0-PUCCH-Id,




Observation 1: There is no case when pathlossReferenceRSs is not provided but PUCCH-SpatialRelationInfo is provided as mentioned in RAN4 working assumption.
Though, there is misalignment between previous working assumptions and RAN1/2 spec, the agreement about no uncertainty of MAC CE for PL-RS still holds as the determination of PL-RS is clear for all FR2 case. However, for FR1, whether there is uncertainty for PL-RS is still not discussed in RAN4. According to RAN1 spec TS38.213 section 7.2.1, when pathlossReferenceRSs is provided, it is clear that UE shall determine the PL-RS according to the mapping in the spec, and there is no need for further MAC CE to determine the PL-RS. However, the only unclear part is when pathlossReferenceRSs is not provided and UE may not obtain MIB during SSB activation as mentioned in the LS to RAN1. As UE will not be provided with UL spatial relation, it is unclear on which SSB that shall estimate the pathloss. One feasible approach is to follow the same principle as obtaining MIB, UE shall use the SSB used for SCell activation as PL-RS. More specifically, UE shall use the SSB for fine timing as PL-RS when pathlossReferenceRSs is not provided. This approach will minimize the impact on UE’s behavior and exiting spec. In this way, the uncertainty of MAC CE for PL-RS can also be saved in FR1.
Proposal 2: Clarify that in previous RAN4 working assumption, there is no case that when pathlossReferenceRSs is not provided but PUCCH-SpatialRelationInfo is provided in FR2. In FR1, when pathlossReferenceRSs is not provided, the PL-RS is assumed as the SSB for fine timing tracking during SCell activation. Thus, no uncertainty for PL-RS to be considered.
Another issue which is left from discussion is RAN4#103e is about the restriction on RS for TCI/PL-RS/UL spatial relation. The latest status are summarized as follows:
	RAN4#102e
Issue 1-2-6: Relation between the associated RS for TCI state, PL-RS and spatial relation indication?
Agreements:
· FFS: No need to have restrictions on the relation between the associated RS for TCI state, PL-RS and spatial relation indication. 

RAN4#103e
Topic #2: PUCCH Scell activation/deactivation performance requirements 
Issue 2-1-1: Reference signals configuration for PL-RS, TCI state, and spatial relation
Agreements:
· PL-RS, TCI state, and spatial relation if applicable shall be associated with one SSB ID. And an explicit PL-RS indication can be skipped in the test cases. 




It could be observed that in RAN4#102e, whether to have restriction on relation between the associated RS for TCI/PL-RS/UL spatial relation is FFS, and it is not further discussed in RAN4#103e. Though majority companies support not to have such restrictions in core requirements, companies are fine to consider the simple scenario in test cases where PL-RS, TCI state, and spatial relation are associated with one SSB ID. It needs to be clarifed that there is no need to have restrictions on the relation between the associated RS for TCI state, PL-RS and spatial relation indication in core requirements. 
Proposal 3: No need to have restrictions on the relation between the associated RS for TCI state, PL-RS and spatial relation indication in core requirements. 
For PUCCH SCell activation with multiple Downlink SCells, one of the remaining issue is whether to have the condition for PUCCH SCell that there is active serving cell(s) or known to-be-activated SCell(s) on the same band. For PUCCH SCell, as commented by companies in previous meetings, it is unlikely that there is activing serving cell in the same band. Also, it is rare that the PUCCH SCell is unknown and the to-be-activated SCell on the same band is known. Thus, it is proposed that no need to have the condition that there is active serving cell(s) or known to-be-activated SCell(s) on the same band for the to-be-activated PUCCH SCell.
Proposal 4: No need to have active serving cell(s) or known to-be-activated SCell(s) on the same band as the condition for the PUCCH SCell activation.
Another remaining issue is the interruption of PRACH transmission when UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH. Based on the discussion in last meeting, companies have different views on whether to define the length of the interruption. From our understanding, this is not a PUCCH SCell activation specific problem. It is possible that NW schedule PDCCH order triggered PRACH on SCells, and when UE is no capable of the capability, there could be also interruptions on UL transmission on the other band. Also, a similar case is RACH collision between PCell and PSCell in PSCell addition requirements. It is only clarified that there is uncertainty due to PCell RACH transmission. Thus, there is no need to define the exact length of the interruption as it is not an ever-present interruption in PUCCH SCell activation procedure. 
Proposal 5: No need to define the interruption length of PRACH transmission when UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH.
3. Conclusions
Proposal 1:  When PL-RS of target PUCCH SCell is known, the X=5 sample measurement time is always considered and no need to consider condition of ‘maintain’ or ‘not maintain’, and the impact of beam sweeping shall follow the conclusion in Rel-16/17 PL-RS accordingly. 
Observation 1: There is no case when pathlossReferenceRSs is not provided but PUCCH-SpatialRelationInfo is provided as mentioned in RAN4 working assumption.
Proposal 2: Clarify that in previous RAN4 working assumption, there is no case that when pathlossReferenceRSs is not provided but PUCCH-SpatialRelationInfo is provided in FR2. In FR1, when pathlossReferenceRSs is not provided, the PL-RS is assumed as the SSB for fine timing tracking during SCell activation. Thus, no uncertainty for PL-RS to be considered.
Proposal 3: No need to have restrictions on the relation between the associated RS for TCI state, PL-RS and spatial relation indication in core requirements. 
Proposal 4: No need to have active serving cell(s) or known to-be-activated SCell(s) on the same band as the condition for the PUCCH SCell activation.
Proposal 5: No need to define the interruption length of PRACH transmission when UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH.
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