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1. Introduction
In last RAN4 meeting, a WF on RRM requirements for PUCCH SCell activation and deactivation of Rel-17 NR RRM further enhancement was approved [1].  
In this contribution, we provide our further discussion and views on RRM requirements of SCell Activation/Deactivation.
2. Discussion
In last meeting, RAN4 agreed to define PUCCH SCell activation/deactivation requirements based on the “legacy R15 SCell activation mechanism” rather than “R16 direct SCell activation from DC/CA enhancement WI”. 
Whether CSI report of PUCCH SCell is transmitted on PCell or PUCCH SCell to be activated:
· Case 1: CSI report of PUCCH SCell is transmitted on PUCCH PCell 
· Case 2: CSI report of PUCCH SCell is transmitted on PUCCH SCell to be activated
[bookmark: OLE_LINK74][bookmark: OLE_LINK75]In our view, both cases are valid that CSI report could be transmitted on PUCCH PCell or PUCCH SCell. From RRM requirements’ perspective, the ending point of SCell activation is assumed as Scell should be ready to transmit and receive with valid timing and transmission configuration. Thus, we think the minimum requirements of these two cases should be the same considering PUCCH Scell should be ready for uplink transmission. By the way, there may exist some optimization of delay with CSI report on PUCCH PCell, which can be left to UE implementation. 
Observation 1: Minimum requirements of delay should be considered assuming PUCCH Scell should be ready for uplink transmission.
Proposal 1：Specify the same RRM requirement for both case 1 and case 2.
As agreed in last meeting, the beam information (SSB index) is needed for NW to initiate the PDCCH order to trigger RA. Whether the beam information of the PUCCH SCell being activated is needed to be indicated to NW needs more discussion.
· Issue 1-1-5: Whether the beam information of 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


[bookmark: OLE_LINK36][bookmark: OLE_LINK37]In our view, it depends on what activation sequence we are assuming. If CSI report is to be transmitted on PUCCH SCell, it would be beneficial that the beam information of the PUCCH SCell being activated is indicated to NW. If CSI report is to be transmitted on PUCCH PCell, there is no need that the beam information of the PUCCH SCell being activated is indicated to NW. In addition, in current spec for FR1 SCell activation requirements, TCI activation procedure/timeline is also missing. Thus, the beam information of the PUCCH SCell being activated is not essential to be indicated to NW. 
Proposal 2: The beam information of the PUCCH SCell being activated is not always essential to be indicated to NW.
· Delay requirements of PUCCH SCell activation
· 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

For the delay requirements of PUCCH SCell activation the following agreements have been achieved:
· Compared to valid TA case, additional delay is needed for the NR PUCCH SCell activation delay requirements with invalid TA.  
· A TA is valid provided that the TimeAlignmentTimer associated with the TAG containing the PUCCH SCell is running. 
· [bookmark: OLE_LINK119][bookmark: OLE_LINK120]RAN4 to define requirements for PUCCH SCell activation with multiple SCell after requirements for PUCCH SCell activation with single SCell are completed. 
[bookmark: OLE_LINK117][bookmark: OLE_LINK118]For the case with valid TA of target PUCCH Scell, the delay should be the 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 3: The PUCCH SCell activation delay with valid TA should be the same as the normal SCell activation delay in TS38.133 section 8.3.2 which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).
· Issue 1-2-4: The additional delay parts for NR PUCCH SCell activation with invalid TA
· Option 1: (Apple, Xiaomi, CMCC, NTT DOCOMO, NEC, Qualcomm, vivo, OPPO, MTK)
· 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: (Nokia)
· 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: (CATT)
· Further discussion is needed for the completion of downlink and uplink actions. 
· Option 4: (Ericsson, Huawei)
· 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.

For the case with invalid TA of target PUCCH Scell, additional delay should be expected based on the normal SCell activation delay. Considering three additional delay parts (T1/T2/T3) in LTE PUCCH SCell activation with invalid TA are assumed, they could be reused for NR PUCCH SCell activation with invalid TA. The following components could be considered, and the values for T1/T2/T3 might be revisited.
· 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 uplink transmission
Proposal 4: The additional delay for NR PUCCH SCell activation with invalid TA should be defined, considering at least the following 3 components:
· 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 uplink transmission
· [bookmark: OLE_LINK121][bookmark: OLE_LINK122]Delay requirements of PUCCH SCell deactivation
For the delay requirements of PUCCH SCell deactivation, RAN4 also agreed that
· Only MAC CE based SCell deactivation requirement is specified for PUCCH activated SCell, i.e., no timer based PUCCH SCell deactivation is assumed.
· Reuse MAC CE based normal SCell deactivation requirement specified in section 8.3.3 of TS 38.133, which is ((THARQ + 3ms)/ NR slot length).
The similar manner is applicable that RAN4 define requirements for PUCCH SCell deactivation with multiple SCell after requirements for PUCCH SCell deactivation with single SCell are completed. As most companies proposed,  it is also feasible to reuse the SCell deactivation delay requirement for activated SCell with multiple downlink SCells specified in section 8.3.8 of TS 38.133, which is (( THARQ + 3ms)/ NR slot length). 
Proposal 5: For SCell deactivation delay requirement for activated PUCCH SCell with multiple Scells, the requirements for activated normal SCell with multiple SCells are reused, which is (( THARQ + 3ms)/ NR slot length).
· Interruption requirements by PUCCH SCell activation/deactivation
In principle, RAN4 can try to reuse the interruption requirement of normal SCell activation/deactivation as baseline.
For PUCCH SCell activation/deactivation with valid TA case, the interruption requirement of normal SCell activation/deactivation for valid TA case can be reused. For invalid TA cases, we also agree to further discuss the interruption requirements after the additional delay are clearly defined.
Proposal 6: For PUCCH SCell activation/deactivation with valid TA case, the interruption requirement of normal SCell activation/deactivation for valid TA case can be reused. For PUCCH SCell activation/deactivation with invalid TA cases, FFS the interruption requirements after the additional delay are clearly defined.
3. Conclusion
In this contribution, we proposed our views on PUCCH SCell Activation/Deactivation delay requirements.
Observation 1: Minimum requirements of delay should be considered assuming PUCCH Scell should be ready for uplink transmission.
Proposal 1：Specify the same RRM requirement for both case 1 and case 2.
Proposal 2: The beam information of the PUCCH SCell being activated is not always essential to be indicated to NW.
Proposal 3: The PUCCH SCell activation delay with valid TA should be the 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 4: The additional delay for NR PUCCH SCell activation with invalid TA should be defined, considering at least the following 3 components:
· 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 uplink transmission
Proposal 5: For SCell deactivation delay requirement for activated PUCCH SCell with multiple Scells, the requirements for activated normal SCell with multiple SCells are reused, which is (( THARQ + 3ms)/ NR slot length).
Proposal 6: For PUCCH SCell activation/deactivation with valid TA case, the interruption requirement of normal SCell activation/deactivation for valid TA case can be reused. For PUCCH SCell activation/deactivation with invalid TA cases, FFS the interruption requirements after the additional delay are clearly defined.
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