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1. Introduction
At the RAN4 #98e meeting, the discussion on PUCCH SCell activation/deactivation was started in earnest. The raised issues summarized in approved WF [1] is cited as follows:

Issue 1-1-0: Whether CSI report of PUCCH SCell is transmitted on PCell or PUCCH SCell to be activated
· Further study the procedures for the following 2 scenarios
· CSI report of PUCCH SCell is transmitted on PUCCH PCell 
· CSI report of PUCCH SCell is transmitted on PUCCH SCell to be activated
· FFS whether to define requirements for both cases.
Issue 1-1-5: Whether the beam information of the PUCCH SCell being activated is needed to be indicated to NW
· Option 1: The beam information of the PUCCH SCell being activated is needed to be indicated to NW 
· Option 2: Depends on what activation sequence we are assuming.
· Option 3: Need to differentiate unknown and known cases. 
· Option 4: Agree on whether L1-RSRP is transmitted on spCell or SCell first. 
· Option 5: Need further discussion
Issue 1-1-6: Whether the UL spatial relation should be considered for PUCCH SCell activation
· Option 1: Yes
· Option 2: No
· Option 3: Need further discussion
Issue 1-2-2: The PUCCH SCell activation delay when TA of target PUCCH SCell is valid
· Option 1: Same as the normal SCell activation delay in TS38.133 section 8.3.2 which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). 
· Option 2: Related to issue 1-1-6, can be FFS
Issue 1-2-4: The additional delay parts for NR PUCCH SCell activation with invalid TA
· Option 1: The following three additional delay parts (T1/T2/T3) in LTE PUCCH SCell activation with invalid TA could be reused for NR PUCCH SCell activation with invalid TA.
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell
· the delay for obtaining a valid TA command for the sTAG
· the delay for applying the received TA for upling transmission
· The values for T1/T2/T3 might be revisited for NR PUCCH SCell activation. 
· Option 2: 
· The UE shall be capable to perform downlink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot .
· The UE shall be capable to perform uplink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot  , where TRACH is the delay to perform RACH procedure and apply the TA.
· Option 3: Further discussion is needed for the completion of downlink and uplink actions. 
· Option 4: Existing RRM requirements for activation of single downlink NR SCell to be used as baseline for completion of downlink actions. Completion of uplink actions are to be further studied.
Issue 1-2-5, 1-2-6 and 1-2-7
· FFS: 
· The delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (i.e. T1)
· The delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (i.e. T2)
· The delay for applying the received TA for uplink transmission on target PUCCH SCell being activated (i.e. T3)
Issue 1-2-8: Applicability of PUCCH SCell activation requirements
· Option 1: The PUCCH SCell activation delay requirement shall apply provided that,
· The UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within Tactivate_basic otherwise additional delay to activate the SCell is expected; and
· No interruption occurs in same FR as the target PUCCH SCell during the SCell activation procedure if UE supports per-FR MG, otherwise the PUCCH SCell activation delay can be extended, and
· No interruption occurs during the SCell activation procedure if UE does not support per-FR MG, otherwise the PUCCH SCell activation delay can be extended.
· The above interruption is caused by factor defined in TS38.133 section 8.2.1.1 for EN-DC, in TS38.133 section 8.2.2.1 for NR SA, in TS38.133 section 8.2.3.1 for NE-DC and in TS38.133 section 8.2.4.1 for NR-DC. 
· Option 2: Need to settle the basics on which steps are taken and in which order during the activation first.
Issue 1-6-1: Interruption requirements for PUCCH SCell activation/deactivation
· Option 1: Reuse the interruption requirement of normal SCell activation/deactivation. 
· Option 2: 
· Interruption requirements for PUCCH SCell deactivation reuse the interruption requirement of normal SCell deactivation. 
· Interruption requirements for PUCCH SCell activation are FFS. 
· Option 3: Reuse the interruption requirement of normal SCell activation/deactivation for valid TA case. FFS for invalid TA case. 

In this contribution, we provide our view for these issues.
2. Discussion
2.1. Whether CSI report of PUCCH SCell is transmitted on PCell or PUCCH SCell to be activated
According to PUCCH SCell activation delay requirement specified in TS36.133, the UE conditions for deciding the PUCCH SCell being activated are as follows:
· If the UE has a valid TA for transmitting on an SCell
· the UE shall be able to transmit valid CSI report and apply actions related to the SCell activation command for the SCell being activated on the PUCCH SCell
· If the UE does not have a valid TA for transmitting on an SCell
· the UE shall be capable to perform downlink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell
· the UE shall be capable to perform uplink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell
· the UE shall transmit valid CSI report for the SCell being activated on the PUCCH SCell
The wording about CSI reporting in UE having a valid TA case is “shall be able to transmit valid CSI report”, on the other hand in UE not having a valid TA case “shall transmit valid CSI report” is used. This difference can be interpreted that the CSI reporting has not to be transmitted on PUCCH SCell if the UE has a valid TA and the CSI reporting shall be transmitted on PUCCH SCell if the UE does not have a valid TA.
Observation 1: The CSI reporting has not to be transmitted on PUCCH SCell if the UE has a valid TA.
Observation 2: The CSI reporting shall be transmitted on PUCCH SCell if the UE does not have a valid TA.
Based on these observations, the CSI reporting of PUCCH SCell to be activated should be specified separately whether the UE has a valid TA or not.
Proposal 1: Whether CSI report of PUCCH SCell is transmitted on PCell or PUCCH SCell to be activated shall be specified in the case of the UE not having a valid TA.
Proposal 2: CSI report of PUCCH SCell shall be transmitted on PUCCH SCell to be activated in the case of the UE not having a valid TA.
2.2. Whether the beam information of the PUCCH SCell being activated is needed to be indicated to NW
In order to clarify whether the beam information of the PUCCH SCell being activated is needed to be indicated to NW, the PUCCH SCell activation procedure should be analysed and considered case by case. According to the SCell activation procedure, it can be separated as following elements:
· The UE initiated PDCCH order RA if the UE does not have a valid TA
· The beam imformation (SSB index) is needed to be indicated to NW and it can be indicated via RA procedure
· This is already agreed in previous meeting
· The UE receives SCell Activation/Deactivation MAC CE on PCell
· The beam information of the PUCCH SCell is not needed
· The UE transmit HARQ ACK for PDSCH including SCell Activation/Deactivation MAC CE on PCell
· The beam information of the PUCCH SCell is not needed
· The UE measures SSB to detect an SCell to be activated
· The beam information of the PUCCH SCell is not needed
· The UE processes TCI state activation command for FR2 known cell with no active serving cell on that FR2 band
· The beam information (TCI state) of the PUCCH SCell is needed to be indicated to NW and it can be indicated via L3-RSRP reporting
· The UE processes TCI state activation command and measures L1-RSRP for FR2 unknown cell
· The beam information (TCI state) of the PUCCH SCell is needed to be indicated to NW and it can be indicated via L1-RSRP reporting
· The UE measures CSI-RS and processes CSI report on an SCell to be activated
· The beam information of the PUCCH SCell is not needed
Observation 3: In some cases, NW has to know the beam information of the PUCCH SCell being activated.
Based on this observation, the following cases need the beam information of the PUCCH SCell being activated.
Proposal 3: If the SCell being activated is known and belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR1 or in FR2, the beam information is needed to be indicated to NW.
Proposal 4: If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown, the beam information is needed to be indicated to NW.
2.3. Whether the UL spatial relation should be considered for PUCCH SCell activation
Based on the discussin in 2.1, the UE has to transmit CSI reporting on PUCCH SCell to be activated in the case of the UE not having a valid TA. In order to accomplish this procedure, the UL spatial relation should be considered for PUCCH SCell activation.
Proposal 5: The UL spatial relation shall be considered for PUCCH SCell activation in the case of the UE not having a valid TA
2.4. The PUCCH SCell activation delay when TA of target PUCCH SCell is valid
Based on the discussin in 2.3, the UL spatial relation info has not to be considered when TA of target PUCCH SCell is valid. Therefore there should be no delay differences between the normal SCell activation delay and PUCCH SCell activation delay.
Proposal 6: The PUCCH SCell activation delay when TA of target PUCCH SCell is valid is same as the normal SCell activation delay in TS38.133 section 8.3.2 which is ((THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)
2.5. The additional delay parts for NR PUCCH SCell activation with invalid TA
The difference between PUCCH SCell activation with valid TA and invalid TA is the additional delay related to the RA procedure for TA value update. According to the LTE specification specified in TS 36.133, the delay factors are as follows:
· Downlink action complation delay related to the SCell activation command for the SCell being activated on the PUCCH SCell
· Uplink action complation delay related to the SCell activation command for the SCell being activated on the PUCCH SCell
· Delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (T1)
· Delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (T2)
· Delay for applying the received TA for uplink transmission (T3)
Based on the discussion in 2.2, the downlink action completion delay is already included in normal SCell activation delay. Although the UL spatial relation should be considered for the uplink action completion, it can be ignored thanks to the beam correspondence. Therefore T1/T2/T3 is reused for NR PUCCH SCell activation with invalid TA.
Proposal 7: The following three additional delay parts (T1/T2/T3) in LTE PUCCH SCell activation with invalid TA could be reused for NR PUCCH SCell activation with invalid TA.
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (T1)
· the delay for obtaining a valid TA command for the sTAG (T2)
· the delay for applying the received TA for uplink transmission (T3)
Although PRACH occasion for each PRACH configuration index is varied as listed in TS 38.211, the maximum duration is 160ms (1 occasion every 16SFN) for FR1 both paired/unpaired spectrum and 151ms (slot #4,9,14,19,24,29,34,39 every 16SFN) value. Therefore the value of T1 shall be included this FR1/FR2 difference.
Observation 4: The maximum duration is 160ms (1 occasion every 16SFN) for FR1 both paired/unpaired spectrumthe and 151ms (slot #4,9,14,19,24,29,34,39 every 16SFN) value.
Proposal 8: T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to 160ms for FR1 and 151ms for FR2 and the actual value of T1 shall depend upon the PRACH configuration used in the PUCCH SCell.
For T2 and T3, basically the values can be reused however SCS configuration shall be additionally considered for NR PUCCH SCell activation.
Proposal 9: The value of T2 and T3 shall include the effect of SCS configuration.
Proposal 10: T2 is the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs. T2 is up to 13ms / (μ+1) where μ is the SCS configuration index.
Proposal 11: T3 is the delay for applying the received TA for upling transmission. T3 is 6ms / (μ+1) where μ is the SCS configuration index.
3. Conclusion
In this contribution, we proposed our views on PUCCH SCell Activation/Deactivation delay requirements.
Observation 1: The CSI reporting has not to be transmitted on PUCCH SCell if the UE has a valid TA.
Observation 2: The CSI reporting shall be transmitted on PUCCH SCell if the UE does not have a valid TA.
Proposal 1: Whether CSI report of PUCCH SCell is transmitted on PCell or PUCCH SCell to be activated shall be specified in the case of the UE not having a valid TA.
Proposal 2: CSI report of PUCCH SCell shall be transmitted on PUCCH SCell to be activated in the case of the UE not having a valid TA.
Observation 3: In some cases, NW has to know the beam information of the PUCCH SCell being activated.
Proposal 3: If the SCell being activated is known and belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR1 or in FR2, the beam information is needed to be indicated to NW.
Proposal 4: If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown, the beam information is needed to be indicated to NW.
Proposal 5: The UL spatial relation shall be considered for PUCCH SCell activation in the case of the UE not having a valid TA
Proposal 6: The PUCCH SCell activation delay when TA of target PUCCH SCell is valid is same as the normal SCell activation delay in TS38.133 section 8.3.2 which is ((THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)
Proposal 7: The following three additional delay parts (T1/T2/T3) in LTE PUCCH SCell activation with invalid TA could be reused for NR PUCCH SCell activation with invalid TA.
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (T1)
· the delay for obtaining a valid TA command for the sTAG (T2)
· the delay for applying the received TA for uplink transmission (T3)
Observation 4: The maximum duration is 160ms (1 occasion every 16SFN) for FR1 both paired/unpaired spectrumthe and 151ms (slot #4,9,14,19,24,29,34,39 every 16SFN) value.
Proposal 8: T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to 160ms for FR1 and 151ms for FR2 and the actual value of T1 shall depend upon the PRACH configuration used in the PUCCH SCell.
Proposal 9: The value of T2 and T3 shall include the effect of SCS configuration.
Proposal 10: T2 is the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs. T2 is up to 13ms / (μ+1) where μ is the SCS configuration index.
Proposal 11: T3 is the delay for applying the received TA for upling transmission. T3 is 6ms / (μ+1) where μ is the SCS configuration index.
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