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1 	Introduction
Several issues were discussed with conclusions in the last meeting [1]. Some other issues are still open, e.g. the interruption during PRACH transmission and the activation delay requirement of PUCCH SCell with multiple SCells. Our views on these issues are provided in this paper.

2 Discussion
2.1 PUCCH SCell activation with multiple SCells
In the last meeting, RAN4 agreed delay requirement of activating PUCCH SCell with multiple SCells will take the legacy R16 requirement as baseline. Therefore,  and  for R17 requirement are discussed in section 2.1.1 and section 2.1.2, respectively. On the other hand, the requirement applicability is discussed in section 2.1.3.

2.1.1 Time period of 
According to the current activation delay requirement of single PUCCH SCell as follows, compared with legacy R15/R16 SCell, the main difference is that the UL spatial relation indication is additionally considered in Tuncertainty_MAC, as the below content extracted from TS 38.133
	8.3.12	SCell Activation Delay Requirement for Deactivated PUCCH SCell
The requirements in this clause shall apply for the UE configured with one downlink SCell and when PUCCH is configured for the SCell being activated.
[bookmark: _Hlk96942767]If the UE has a valid TA for transmitting on an SCell then the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated on the PUCCH SCell no later than in slot n+,n+𝑇𝐻𝐴𝑅𝑄+𝑇𝑎𝑐𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛_𝑡𝑖𝑚𝑒+𝑇𝐶𝑆𝐼_𝑅𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔+[𝑋]𝑁𝑅𝑠𝑙𝑜𝑡𝑙𝑒𝑛𝑔𝑡ℎ  
Where:
-	A TA is considered to be valid provided that the TimeAlignmentTimer [2] associated with the TAG containing the PUCCH SCell is running.
-	THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
-	Tactivation_time for FR1 is the SCell activation delay in millisecond as specified in section 8.3.2.
-	Tactivation_time for FR2 is the SCell activation delay in millisecond as specified in section 8.3.2 in which Tuncertainty_MAC is updated as below: 
-	Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable), UL spatial relation relative to
-	SCell activation command for known case;
-	First valid L1-RSRP reporting for unknown case.
-	TCSI_reporting is the delay (in ms) specified in clause 8.3.2
-	[X] sample measurement time is introduced in FR2 when PL-RS of target PUCCH SCell is known
-	FFS under what condition the [X] = 0 or [X] = 5



[bookmark: _Ref101385183][bookmark: _Ref101448806]Observation 1: For Tuncertainty_MAC of single PUCCH SCell activation, compared with R15/R16 legacy SCell, the main difference is the UL spatial relation indication is additionally considered.

Based on Observation 1, the similar logic can be reused. Thus, the Tuncertainty_MAC_multiple_scells of PUCCH SCell activation with multiple SCells is suggested as following proposal.

[bookmark: _Ref101448811]Proposal 1: For PUCCH SCell activation with multiple SCells, the Tuncertainty_MAC_multiple_scells is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and spatial relation, and SCell activation command of this unknown PUCCH SCell.

Besides, in order to perform AGC tunning and timing tracking, UE is required to measure all SSBs transmitted from all SCells (including PUCCH SCell) to be activated at the same time. Thus, the time period of TSMTC_MAX_multiple_scells and TFirstSSB_MAX_multiple_scells should be updated to also include PUCCH SCell.

[bookmark: _Ref101448818]Proposal 2: For PUCCH SCell activation with multiple Scells, the TSMTC_MAX_multiple_scells and TFirstSSB_MAX_multiple_scells should additionally consider PUCCH SCell .

2.1.2 time period of 
Based on clause 10.6 in TS 38.300 as follows, the PUCCH SCell should be the activated no later than other SCell(s) in the same PUCCH group.

	[bookmark: _Toc20388016][bookmark: _Toc29376096][bookmark: _Toc37231993][bookmark: _Toc46502050][bookmark: _Toc51971398][bookmark: _Toc52551381][bookmark: _Toc100782065]10.6	Activation/Deactivation Mechanism
… 
NG-RAN ensures that while PUCCH SCell (a Secondary Cell configured with PUCCH) is deactivated, SCells of secondary PUCCH group (a group of SCells whose PUCCH signalling is associated with the PUCCH on the PUCCH SCell) should not be activated. NG-RAN ensures that SCells mapped to PUCCH SCell are deactivated before the PUCCH SCell is changed or removed.



[bookmark: _Ref101430480][bookmark: _Ref101448830]Observation 2: The PUCCH SCell should be activated no later than other SCell(s) in the same PUCCH group.

Thus, according to Observation 2, we suggest assuming PUCCH SCell should be the first SCell activated before the activation of other SCells in the same PUCCH group. In detail, there are 3 possible target cells to be discussed for PUCCH SCell activation with multiple SCells. We take a simple example as Figure 1.
[image: ]
[bookmark: _Ref101453567]Figure 1. An example for PUCCH SCell activation with multiple SCells
· Case 1: PUCCH SCell (SCell #1)
· SCell#1 has no dependency to SCell #2 and needs to be activated before SCell #3
· Therefore,  of PUCCH SCell can reuse the requirement defined in clause 8.3.12 in TS 38.133 i.e., max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3)) + TCSI_reporting_after.

· Case 2: SCell to be activated in the different PUCCH group from PUCCH SCell (SCell #2)
· SCell #2 has no dependency to any other SCells, because the CSI report for the SCell #2 could be directly transmitted via SpCell.
· Therefore, the legacy requirement  defined in single SCell activation can be reused.

· Case 3: SCell to be activated in the same PUCCH group as PUCCH SCell (SCell #3)
· SCell#3 needs to wait for the activation of SCell #1 because the CSI report for the SCell #3 should be transmitted via SCell #1.
· The extra delay for CSI report of PUCCH SCel l#1 should be considered in the  of the SCell.

Based on the above discussion, the following proposal for delay requirement is suggested.

[bookmark: _Ref101448838]Proposal 3: For PUCCH SCell activation with multiple Scells, the delay of TCSI_reporting for three target cells to be activated are as below:
· PUCCH SCell: 
· same as single PUCCH SCell requirement
· SCell in the different PUCCH group from PUCCH SCell: 
· same as legacy R16 SCell.
· SCell in the same PUCCH group as PUCCH SCell: 
· TCSI_reporting should be extended by the PUCCH SCell’s CSI reporting time (max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3)) + TCSI_reporting_after).

2.1.3 requirement applicability
According to R16 legacy requirement as below, there is no requirement when the target unknown cells to be activated does not have active serving cell(s) or known to-be-activated SCell(s) on the same band.

	8.3.7	SCell Activation Delay Requirement for Deactivated SCell with Multiple Downlink SCells
The requirements in this clause shall apply for the UE configured with more than one SCells.
In EN-DC, NE-DC, standalone NR, or in one CG of NR-DC, the requirements in this clause shall apply when the following conditions are met:
-	…
-	any to-be-activated unknown SCell has active serving cell(s) or known to-be-activated SCell(s) on the same band

In two CGs of NR-DC, the requirements in this clause shall apply when the following conditions are met:
-	…
-	any to-be-activated unknown SCell has active serving cell(s) or known to-be-activated SCell(s) on the same band



[bookmark: _Ref101448884]Observation 3: For R16 legacy multiple SCells activation requirement, no UE requirement applies when the target unknown cells to be activated does not have active serving cell(s) or known to-be-activated SCell(s) on the same band.

To our understanding, at least for SCell (not including PUCCH SCell), the same logic as R16 legacy requirement can be reused for R17 PUCCH SCell activation with multiple SCells. But, for PUCCH SCell, RAN4 should further study whether the unknown PUCCH SCell should be activated only on the band which contains active serving cell(s) or known to-be-activated SCell(s).

[bookmark: _Ref101448901]Proposal 4: For PUCCH SCell activation with multiple Scells, no UE requirement applies when the unknown SCells (not including PUCCH SCell) to be activated does not have active serving cell(s) or known to-be-activated SCell(s) on the same band.

[bookmark: _Ref101448903]Proposal 5: For PUCCH SCell activation with multiple Scells, RAN4 further study whether the unknown PUCCH SCell should be activated only on the band which contains active serving cell(s) or known to-be-activated SCell(s).

2.2 Interruption during PRACH transmission
In RAN4 # 101-e, one LS [2] regarding interruption requirements during PUCCH SCell activation is transmitted from RAN4 to RAN1/2. The reply LSs [3] and [4] from RAN1 and RAN2, respectively, are received in this meeting, our view on this issue is provided as below.
According to the reply LS as follows, two cases are discussed (1) inter-band CA and (2) intra-band CA.
	· For inter-band CA capability of simultaneous PRACH transmission on PUCCH SCell and SRS/PUCCH/PUSCH transmission on other activated serving cells, it is provided by parallelTxPRACH-SRS-PUCCH-PUSCH as from 38.306, regardless of the SCS combination. For intra-band CA, according to 38.213 8.1, UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when the gap between PRACH transmission and PUSCH/PUCCH/SRS transmission is less than N symbols; hence, UE does not transmit PRACH and PUSCH/PUCCH/SRS simultaneously for intra-band CA. Besides, it seems RAN4’s question is the case where the UE transmits PRACH on PUCCH SCell in the secondary PUCCH group and PUCCH/PUSCH/SRS on a UL cell in the primary PUCCH group; then to RAN1’s understanding this must be inter-band simultaneous transmissions.



For inter-band CA case, there is one UE capability to indicate support of simultaneous transmission between PRACH and PUSCH/PUCCH/SRS. In this case, regardless of SCS combination, UE should be able to do concurrent transmission as long as UE capability is flagged. However, to our understanding, it is possible that network still schedules the concurrent transmission even though UE does not support parallelTxPRACH-SRS-PUCCH-PUSCH. To avoid this case, the following proposal is suggested.

[bookmark: _Ref101448904]Proposal 6: In the inter-band CA case, for the issue of interruption, it is up to UE implementation if network schedules concurrent transmission of PRACH and PUSCH/PUCCH/SRS for inter-band CA, and UE does not support parallelTxPRACH-SRS-PUCCH-PUSCH.

For intra-band CA case, it is pointed out by RAN1 that UE is not required to transmit PRACH and PUSCH/PUCCH/SRS simultaneously. Thus, the following proposal is suggested.

[bookmark: _Ref101448905]Proposal 7: In the intra-band CA case, for the issue of interruption, no UE requirement applies when PRACH transmission is colliding with PUSCH/PUCCH/SRS.

2.3 Requirement of PL-RS

In the last meeting, there is one open issue regarding PL-RS:

	Issue 1-2-4: Whether the PL-RS will introduce extra delay time when the known condition is met?
Agreements:
· When PL-RS of target PUCCH Scell is known, the [X] sample measurement time is introduced. 
· FFS under what condition the [X] = 0 or [X] = 5. 



According to clause 7.2.1 in TS 38.213 as below, the PL-RS may be configured on the other serving cell. Thus, it is possible that the PL-RS is maintained before the PUCCH SCell activated.

	[image: ]is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in clause 7.1.1 for the active DL BWP [image: ] of carrier [image: ] of the primary cell [image: ] as described in clause 12
…
-	If PUCCH-SpatialRelationInfo includes servingCellId indicating a serving cell, the UE receives the RS for resource index [image: ] on the active DL BWP of the serving cell



However, in the last meeting, some companies think, in real deployment, dual PUCCH group is mainly for inter-band. To our understanding, even though some bands may overlap which means the same PL-RS may be shared with different bands, RAN4 should consider the worst case for this issue, i.e. UE should assume the PL-RS cannot be shared for different bands. Besides, we tend to agree with other companies that it seems unreasonable to use one PL-RS measurement sample to active the PUCCH SCell even though the PL-RS is maintained. Because the PUCCH SCell is more important than SCell, extra five measurement samples should be needed for activation regardless of PL-RS is maintained or not.

[bookmark: _Ref101448910]Proposal 8: For the PUCCH SCell activation, extra five measurement samples are needed regardless of the PL-RS is maintained or not.

3 Summary
In this paper, the discussion of PUCCH SCell activation/deactivation is provided. We have the following proposal:
[bookmark: _Hlk94866332]
Observation 1: For Tuncertainty_MAC of single PUCCH SCell activation, compared with R15/R16 legacy SCell, the main difference is the UL spatial relation indication is additionally considered.
Proposal 1: For PUCCH SCell activation with multiple SCells, the Tuncertainty_MAC_multiple_scells is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and spatial relation, and SCell activation command of this unknown PUCCH SCell.
Proposal 2: For PUCCH SCell activation with multiple Scells, the TSMTC_MAX_multiple_scells and TFirstSSB_MAX_multiple_scells should additionally consider PUCCH SCell .
Observation 2: The PUCCH SCell should be activated no later than other SCell(s) in the same PUCCH group.
Proposal 3: For PUCCH SCell activation with multiple Scells, the delay of TCSI_reporting for three target cells to be activated are as below:
· PUCCH SCell: 
· same as single PUCCH SCell requirement, i.e. max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3)) + TCSI_reporting_after.
· SCell in the different PUCCH group from PUCCH SCell: 
· same as legacy R15/R16 SCell.
· SCell in the same PUCCH group as PUCCH SCell: 
· the summation of TCSI_reporting defined in legacy R15/R16 SCell and the PUCCH SCell’s CSI reporting time (max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3)) + TCSI_reporting_after).
Observation 3: For R16 legacy multiple SCells activation requirement, no UE requirement applies when the target unknown cells to be activated does not have active serving cell(s) or known to-be-activated SCell(s) on the same band.
Proposal 4: For PUCCH SCell activation with multiple Scells, no UE requirement applies when the unknown SCells (not including PUCCH SCell) to be activated does not have active serving cell(s) or known to-be-activated SCell(s) on the same band.
Proposal 5: For PUCCH SCell activation with multiple Scells, RAN4 further study whether the unknown PUCCH SCell should be activated only on the band which contains active serving cell(s) or known to-be-activated SCell(s).
Proposal 6: In the inter-band CA case, for the issue of interruption, it is up to UE implementation if network schedules concurrent transmission of PRACH and PUSCH/PUCCH/SRS for inter-band CA, and UE does not support parallelTxPRACH-SRS-PUCCH-PUSCH.
Proposal 7: In the intra-band CA case, for the issue of interruption, no UE requirement applies when PRACH transmission is colliding with PUSCH/PUCCH/SRS.
Proposal 8: For the PUCCH SCell activation, extra five measurement samples are needed regardless of the PL-RS is maintained or not.
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