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1.	Introduction
In the contribution, we present our views on the following aspects:
· UE behavior on DL and UL during PUCCH SCell activation
· Known and Unknown PUCCH SCell Activation Sequence and Requirement
2. 	Discussion
PUCCH SCell activation sequences are illustrated together with legacy SCell activation for FR1 and FR2 in Fig 1 and Fig 2, respectively. 
· Fig 1-1: FR1 known SCell activation when SCell measurement period > 2400ms
· For SCell measurement period ≤ 2400ms, one SSB sample can be removed from the diagram.
· Fig 1-2: FR1 unknown SCell activation without L1-RSRP based TCI activation procedure
· The following case is chosen for an example diagram:
· Unknown FR2 SCell when one of the following conditions is met
· ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, or
· ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation,
And if any one of the following conditions are not met
· the SCell is contiguous to an active serving cell in the same band, and 
· its ssb-PositionInBurst is same as the one of contiguous FR1 active serving cell, and 
· its SMTC offset is same as the one of contiguous FR1 active serving cell, and  
· its RTD with contiguous FR1 active serving cell is smaller than or equal to 260ns with respect to the to-be-activated SCell’s SSB numerology, and its reception power difference with contiguous FR1 active serving cell is smaller than or equal to 6dB;
· Fig 1-3: FR1 unknown SCell activation with L1-RSRP L1-RSRP based TCI activation procedure
· The example diagram is for the case where semi-persistent CSI-RS is used for CSI reporting.
· The PUCCH SCell activation procedures are shown based on RAN1 reply LS (R1-2112858) that reporting CSI (e.g. L1-RSRP) of the target being-activated PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any active serving cells belonging to primary PUCCH group supports TCI activation for the to be activated unknown PUCCH SCell.
· Fig 2-1: FR2 SCell activation without L1-RSRP based TCI activation procedure
· The example diagram is for the case where semi-persistent CSI-RS is used for CSI reporting.
· Fig 2-2: FR2 unknown SCell activation (with L1-RSRP based TCI activation procedure)
· The example diagram is for the case where semi-persistent CSI-RS is used for CSI reporting.
· The PUCCH SCell activation procedures are shown based on RAN1 reply LS (R1-2112858) that reporting CSI (e.g. L1-RSRP) of the target being-activated PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any active serving cells belonging to primary PUCCH group supports TCI activation for the to be activated unknown PUCCH SCell.

For PUCCH SCell activation with invalid TA, in order for NW to transmit PDCCH triggering CFRA in the course of PUCCH SCell activation, a relevant UE DL timeline needs to be clarified in the requirement spec. For this, UE should first complete fine time/frequency tracking, therefore, the slot when UE shall be capable to start performing DL actions related to the SCell activation command as specified in TS38.821 can be slot “n+(T_HARQ+T_activation_time)/(NR slot length)” which is the slot when UE is expected to finish DL fine time/freq tracking at the latest according to RAN4 legacy SCell activation requirement.

Proposal 1: RAN4 to add the following statement to clarify the timeline for downlink actions as a part of PUCCH SCell activation with invalid TA:
· UE shall be capable to perform downlink actions related to the SCell activation command as specified in TS38.321 for the SCell being activated on the PUCCH SCell from slot n+(T_HARQ+T_activation_time)/(NR slot length) at the latest.
· FFS on multiple SCell activation with PUCCH SCell.

Regarding those cases where L1-RSRP based TCI activation procedure is needed in the legacy SCell activation requirements, it is answered by RAN1 that CSI report across PUCCH groups can be supported as a separate Rel-17 UE capability. And if we look at what was agreed in the last RAN4 meeting, it is our understanding that RAN4 will not specify unknown PUCCH SCell activation requirements for UE not supporting the capability of CSI report across PUCCH groups, i.e. no L3 based requirements will be considered for unknown PUCCH SCell.

Proposal 2: Unknown PUCCH SCell activation requirements are defined and applied to UE supporting a new Rel-17 UE capability of CSI report across PUCCH groups.

· R1-2112858, “Reply LS on beam information of PUCCH SCell in PUCCH SCell activation procedure”
	Q1: Whether UE can report CSI (e.g. L1-RSRP) of the target being-activated PUCCH SCell belonging to secondary PUCCH group by configuring CSI report setting (e.g. CSI-ReportConfig) on any active serving cells belonging to primary PUCCH group
Answer: There is no restriction in the current RAN1 specification that would not allow UE to report CSI of a SCell belonging to secondary/primary PUCCH group by PUSCH or PUCCH of active serving cells belonging to primary/secondary PUCCH group. But there is no RAN1 consensus on whether all UEs supporting NR-CA with dual PUCCH-groups for the BC support such CSI report in Rel-15 and Rel-16. Support of such CSI report is indicated in Rel-17 with a new UE capability. Potential CSI processing timeline relaxation for UEs reporting the new UE capability can be discussed.



· This means RAN4 won’t specify unknown PUCCH SCell activation requirements for UE not supporting CSI report across PUCCH groups, i.e. no L3 based requirements will be developed for unknown PUCCH SCell.

· Agreement from RAN4#101 e-meeting
	· For Tactivation_time,
· For known PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on the L3 measurement.
· For unknown PUCCH SCell, 
· TCI sate, PL-RS and spatial relation indication are assumed to be based on L1-RSRP measurement.
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Fig 1-1. A sequence of FR1 known SCell activation when SCell measurement period > 2400ms
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Fig 1-2. A sequence of FR1 unknown SCell activation without L1-RSRP based TCI activation procedure


[image: ]
Fig 1-3. A sequence of FR1 unknown SCell activation with L1-RSRP L1-RSRP based TCI activation procedure
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Fig 2-1. A sequence of FR2 SCell activation without L1-RSRP based TCI activation procedure
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Fig 2-2. A sequence of FR2 unknown SCell activation (with L1-RSRP based TCI activation procedure)

As can be seen from the figures, although different cases have different T_activation_time requirements, when we compare T_activation_time requirements between legacy SCell activation and PUCCH SCell activation with and without a valid TA within respective cases, we can find common rules as summarized in Proposal 3.

Proposal 3: PUCCH SCell activation delay requirements are defined as follows:
· If UE has a valid TA for the PUCCH SCell,
· T_activation_time for PUCCH SCell is the same as legacy T_activation_time for SCell activation.
· If UE does not have a valid TA for the PUCCH SCell,
· T_activation_time for PUCCH SCell is legacy T_activation_time for SCell activation plus ‘T1+T2+T3’ where
· T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell
· T2: the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs
· T3: the delay for applying the received TA for uplink transmission
· And T_CSI_reporting is updated as below assuming CSI measurement can be carried out in parallel with UL TA acquisition (T1-T3):
· T_CSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource after T_activation_time, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources after T3 as specified in TS 38.331
· For FR2 PUCCH SCell activation, 4 additional SSB samples (4*T_rs) are added for PL-RS measurement. And the following are assumed 
· PL-RS switch command is received together with PUCCH SCell activation command.
· SSB to be used for DL time/frequency synchronization for the PUCCH SCell activation shall be associated with PL-RS configured for the to-be activated PUCCH SCell.
· One SSB sample is used for both fine time/frequency synchronization and PL-RS measurement.
· For unknown PUCCH SCell with L1-RSRP based TCI activation procedure, if UE does not have a valid TA, the max function in requirements can be further modified to consider the case where semi-persistent or periodic CSI-RS resource set activation or configuration procedure can be carrier out in parallel with PDCCH order based RA procedure if needed.

3.	Conclusion
Observations and Proposals are summarized below:
Proposal 1: RAN4 to add the following statement to clarify the timeline for downlink actions as a part of PUCCH SCell activation with invalid TA:
· UE shall be capable to perform downlink actions related to the SCell activation command as specified in TS38.321 for the SCell being activated on the PUCCH SCell from slot n+(T_HARQ+T_activation_time)/(NR slot length) at the latest.
· FFS on multiple SCell activation with PUCCH SCell.
Proposal 2: Unknown PUCCH SCell activation requirements are defined and applied to UE supporting a new Rel-17 UE capability of CSI report across PUCCH groups.
Proposal 3: PUCCH SCell activation delay requirements are defined as follows:
· If UE has a valid TA for the PUCCH SCell,
· T_activation_time for PUCCH SCell is the same as legacy T_activation_time for SCell activation.
· If UE does not have a valid TA for the PUCCH SCell,
· T_activation_time for PUCCH SCell is legacy T_activation_time for SCell activation plus ‘T1+T2+T3’ where
· T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell
· T2: the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs
· T3: the delay for applying the received TA for uplink transmission
· And T_CSI_reporting is updated as below assuming CSI measurement can be carried out in parallel with UL TA acquisition (T1-T3):
· T_CSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource after T_activation_time, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources after T3 as specified in TS 38.331
· For FR2 PUCCH SCell activation, 4 additional SSB samples (4*T_rs) are added for PL-RS measurement. And the following are assumed 
· PL-RS switch command is received together with PUCCH SCell activation command.
· SSB to be used for DL time/frequency synchronization for the PUCCH SCell activation shall be associated with PL-RS configured for the to-be activated PUCCH SCell.
· One SSB sample is used for both fine time/frequency synchronization and PL-RS measurement.
· For unknown PUCCH SCell with L1-RSRP based TCI activation procedure, if UE does not have a valid TA, the max function in requirements can be further modified to consider the case where semi-persistent or periodic CSI-RS resource set activation or configuration procedure can be carrier out in parallel with PDCCH order based RA procedure if needed.
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