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1.	Introduction
The most controversial issue in defining PUCCH SCell activation requirements was so-called ‘chicken-and-egg’ problem of the activation sequence when the SCell is ‘unknown’, i.e. whether L1-RSRP of the PUCCH SCell can be reported to SpCell as a part of the activation sequence. In the contribution, we present our understanding of the specification and share our views on remaining issues. Besides, we also discuss the requirement applicability rule with respect to UE BC capability, Single vs. Dual TAG, and Intra- vs. Inter-band between PUCCH cells.
2. 	Discussion
As it has been identified in the past few meetings, depending on the PUCCH SCell’s state, i.e. known vs. unknown, and TA validity, i.e. with vs. without a valid TA, PUCCH SCell activation sequence can be incomplete in terms of RAN1 and RAN2 specifications.
Table 1. A summary of Spec issue on PUCCH SCell activation and high-level activation sequences
	PUCCH SCell status
	TA of the PUCCH SCell
	FR1
	FR2

	Known
	Valid TA
	Supported by the current spec.
Almost the same activation sequence as the legacy SCell activation with minor updates on parameter definition, etc.
	Supported by the current spec.
Almost the same activation sequence as the legacy SCell activation with minor updates on parameter definition, etc.

	known
	Invalid TA
	Supported by the current spec.
Almost the same activation sequence as the legacy SCell activation and subsequently PDCCH-order based CFRA procedure
	Supported by the current spec.
Almost the same activation sequence as the legacy SCell activation and subsequently PDCCH-order based CFRA procedure

	Unknown
	Valid TA
	Supported by the current spec.
Almost the same activation sequence as the legacy SCell activation with minor updates on parameter definition, etc.
	Not fully supported by the current spec.
A spatial relation of PUCCH of the to-be-activated PUCCH SCell may not be valid

	Unknown
	Invalid TA
	Not supported by the current spec.
L1-RSRP report for TCI activation is not supported
PDCCH order based CFRA procedure may not work due to lack of a proper TCI association for RA procedure on the PUCCH SCell.
L3 measurement report based TCI activation can be an alternative way. However, it may cause a nontrivial latency.
	Not supported by the current spec.
L1-RSRP report for TCI activation is not supported
PDCCH order based CFRA procedure may not work due to lack of a proper TCI association for RA procedure on the PUCCH SCell.
L3 measurement report based TCI activation can be an alternative way. However, it may cause a nontrivial latency.



· PUCCH SCell Activation Sequence and Requirement
For “unknown FR1 PUCCH SCell activation with a valid TA”, no specification issue has been found. Since TA of the PUCCH SCell is valid, i.e. no RA procedure, the requirement should be the same as the legacy normal SCell activation.

Proposal 1: For unknown FR1 PUCCH SCell activation with a valid TA, reuse the Rel-15 SCell activation delay requirement which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)

As summarized in Table 1, there are three cases where PUCCH SCell activation is not fully supported by the current RAN1/2 specificaitons.
Observation 1: PUCCH SCell activation for the following cases cannot be fully supported by the current RAN1/2 spec:
· unknown FR2 PUCCH SCell activation with a valid TA
· Due to the possibility that the spatial relation of PUCCH of the to-be-activated PUCCH SCell might be outdated, L1-RSRP report may not be able to properly reported to the PUCCH SCell.
· unknown FR1 PUCCH SCell activation without a valid TA
· Due to lack of a proper DL TCI association, PDCCH triggering CFRA for the to-be-activated PUCCH SCell may not be received by the UE
· L1-RSRP for TCI activation of the PUCCH SCell cannot be reported
· unknown FR2 PUCCH SCell activation without a valid TA
· Due to lack of a proper DL TCI association, PDCCH triggering CFRA for the to-be-activated PUCCH SCell may not be received by the UE
· L1-RSRP for TCI activation of the PUCCH SCell cannot be reported

As presented by companies in the past few meetings, for UE power saving and network scheduling/configuration flexibility, it is desirable to support PUCCH SCell activation regardless of SCell condition/configuration.
Observation 2: Regardless of SCell condition, e.g. known vs. unknown and valid vs. invalid TA, it is desirable to support PUCCH SCell activation and define respective requirements.

As summarized in Table 1 and discussed in the past few meetings, there can be multiple ways of supporting PUCCH SCell activation without changing the current RAN1 and/or RAN2 specifications too much. For instance, when DL TCI association is not up to date, RAN1/2 can consider beam recovery-like approach. Or AP-CSI report across PUCCH group can be also considered. As far as UE implementation impact is concerned, non-PDCCH order based CBRA can be exceptionally considered for the limited cases where the issue is identified because the UE behavior can be similar to that for PSCell without a valid TA in DC.
Observation 3: For the cases that cannot be fully supported by the current RAN1/2 spec, there can be multiple ways of supporting them, e.g.
· L3 measurement based DL TCI activation, i.e. PUCCH SCell L3 measurement report via SpCell PUSCH, which may not require RAN1/2 spec change but may cause a large latency
· RAN1/2 spec update to activate TCI on PUCCH SCell based on beam recovery-like approach
· RAN1/2 spec update to enable AP-CSI report across PUCCH group
· RAN1/2 spec update to allow non-PDCCH order based CBRA which is a similar UE behavior on PSCell without a valid TA in Dual Connectivity

Having said that, it is out of RAN4 scope to determine whether and which solution to adopt. Thus, we propose to send an LS to RAN1 and RAN2 with the findings on the spec issue for PUCCH SCell activation and ask if PUCCH SCell activation for the identified cases can be supported by RAN1 and/or RAN2 spec update.
Proposal 2: Send an LS to RAN1 and RAN2 with the following findings and requests
· RAN4 identified PUCCH SCell activation is not supported by the current specification for the following cases:
· unknown FR2 PUCCH SCell activation with a valid TA
· Due to the possibility that the spatial relation of PUCCH of the to-be-activated PUCCH SCell might be outdated, L1-RSRP report may not be able to properly reported to the PUCCH SCell.
· unknown FR1 PUCCH SCell activation without a valid TA
· Due to lack of a proper DL TCI association, PDCCH triggering CFRA for the to-be-activated PUCCH SCell may not be received by the UE
· unknown FR2 PUCCH SCell activation without a valid TA
· Due to lack of a proper DL TCI association, PDCCH triggering CFRA for the to-be-activated PUCCH SCell may not be received by the UE
· RAN4 sees benefits in supporting PUCCH SCell activation for the above cases in terms of network operation flexibility and UE power consumption.
· RAN4 would like to kindly ask RAN1 and RAN2 if PUCCH SCell activation for the above cases can be supported by RAN1 and/or RAN2 spec update. If so, please inform RAN4 what would be the activation sequences for each case.

· UE capability for FR2 PUCCH SCell activation requirements
There are three different beam correspondence capabilities:
· beamCorrespondenceWithoutUL-BeamSweeping
· beamCorrespondenceSSB-based-r16
· beamCorrespondenceCSI-RS-based-r16
UEs supporting none of the first two capabilities require SRS-based UL beam sweeping. And subsequently, PUCCH-SpatialRelationInfo may have to be updated accordingly, which requires additional RRC reconfiguration for PUCCH SCell, hence, a large total FR2 PUCCH SCell activation latency. With this observation, we propose to define FR2 SCell activation requirement only for UEs supporting at least one of the first two capabilities.
Proposal 3: FR2 PUCCH SCell activation requirements are applied only to UEs supporting either of following capabilities:
· beamCorrespondenceWithoutUL-BeamSweeping
· beamCorrespondenceSSB-based-r16

· Applicable scenarios
For PUCCH SCell without a valid TA, it is a valid scenario only when UE is capable of more than one TAG since PCell TA (pTAG) should be assumed valid once MAC-CE based SCell activation command is received by the UE. Furthermore, it is a common understanding that Dual TAG is for non co-located deployment for which intra-band CA is not applicable. With this observation, RAN4 should also discuss and clarify applicable scenarios in terms of TAG and Intra-/Inter-band CA relation between PUCCH SCells.
Proposal 4: RAN4 to discuss and clarify whether the following cases are valid and/or to be considered for PUCCH Scell (de)activation requirements.
· Single-TAG vs. Multi-TAG for Dual PUCCH
· Intra- vs. Inter-band between PUCCH cells
3.	Conclusion
Observations and Proposals are summarized below:
· PUCCH SCell Activation Sequence and Requirement
Proposal 1: For unknown FR1 PUCCH SCell activation with a valid TA, reuse the Rel-15 SCell activation delay requirement which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)
Observation 1: PUCCH SCell activation for the following cases cannot be fully supported by the current RAN1/2 spec:
· unknown FR2 PUCCH SCell activation with a valid TA
· Due to the possibility that the spatial relation of PUCCH of the to-be-activated PUCCH SCell might be outdated, L1-RSRP report may not be able to properly reported to the PUCCH SCell.
· unknown FR1 PUCCH SCell activation without a valid TA
· Due to lack of a proper DL TCI association, PDCCH triggering CFRA for the to-be-activated PUCCH SCell may not be received by the UE
· L1-RSRP for TCI activation of the PUCCH SCell cannot be reported
· unknown FR2 PUCCH SCell activation without a valid TA
· Due to lack of a proper DL TCI association, PDCCH triggering CFRA for the to-be-activated PUCCH SCell may not be received by the UE
· L1-RSRP for TCI activation of the PUCCH SCell cannot be reported
Observation 2: Regardless of SCell condition, e.g. known vs. unknown and valid vs. invalid TA, it is desirable to support PUCCH SCell activation and define respective requirements.
Observation 3: For the cases that cannot be fully supported by the current RAN1/2 spec, there can be multiple ways of supporting them, e.g.
· L3 measurement based DL TCI activation, i.e. PUCCH SCell L3 measurement report via SpCell PUSCH, which may not require RAN1/2 spec change but may cause a large latency
· RAN1/2 spec update to activate TCI on PUCCH SCell based on beam recovery-like approach
· RAN1/2 spec update to enable AP-CSI report across PUCCH group
· RAN1/2 spec update to allow non-PDCCH order based CBRA which is a similar UE behavior on PSCell without a valid TA in Dual Connectivity
Proposal 2: Send an LS to RAN1 and RAN2 with the following findings and requests
· RAN4 identified PUCCH SCell activation is not supported by the current specification for the following cases:
· unknown FR2 PUCCH SCell activation with a valid TA
· Due to the possibility that the spatial relation of PUCCH of the to-be-activated PUCCH SCell might be outdated, L1-RSRP report may not be able to properly reported to the PUCCH SCell.
· unknown FR1 PUCCH SCell activation without a valid TA
· Due to lack of a proper DL TCI association, PDCCH triggering CFRA for the to-be-activated PUCCH SCell may not be received by the UE
· unknown FR2 PUCCH SCell activation without a valid TA
· Due to lack of a proper DL TCI association, PDCCH triggering CFRA for the to-be-activated PUCCH SCell may not be received by the UE
· RAN4 sees benefits in supporting PUCCH SCell activation for the above cases in terms of network operation flexibility and UE power consumption.
· RAN4 would like to kindly ask RAN1 and RAN2 if PUCCH SCell activation for the above cases can be supported by RAN1 and/or RAN2 spec update. If so, please inform RAN4 what would be the activation sequences for each case.

· UE capability for FR2 PUCCH SCell activation requirements
Proposal 3: FR2 PUCCH SCell activation requirements are applied only to UEs supporting either of following capabilities:
· beamCorrespondenceWithoutUL-BeamSweeping
· beamCorrespondenceSSB-based-r16

· Applicable scenarios
Proposal 4: RAN4 to discuss and clarify whether the following cases are valid and/or to be considered for PUCCH Scell (de)activation requirements.
· Single-TAG vs. Multi-TAG for Dual PUCCH
· Intra- vs. Inter-band between PUCCH cells
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