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1. Introduction

According to the agreed WID on NR RRM further enhancement [1], one of the objectives is PUCCH SCell activation/deactivation. This contribution provides general discussion on this issue.
2. Discussion 
Based on the agreed WID [1], following scenarios need to be considered.

· Specify SCell Activation Delay Requirement for Deactivated PUCCH SCell (including valid TA and invalid TA)

· Specify SCell Activation Delay Requirement for Deactivated PUCCH SCell with Multiple SCells (including valid TA and invalid TA)

· Specify SCell Deactivation Delay Requirement for Activated PUCCH SCell

· Specify SCell Deactivation Delay Requirement for Activated PUCCH SCell with Multiple SCells
All of above 4 scenarios are considered in LTE, and the approach in the LTE requirements specification can be used as baseline to specify the requirements for NR scenario.
2.1 SCell Activation Delay Requirement for Deactivated PUCCH SCell (including valid TA and invalid TA)
TS 38.133 section 8.3.2 specify the SCell activation delay requirement for Deactivated SCell. Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n + (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). Tactivation_time is the delay of AGC, PSS/SSS detection, synchronization, etc.
For the case of SCell activation for deactivated PUCCH SCell with valid TA, it is similar with the scenario of SCell activation for deactivated SCell, and the SCell activation delay requirement for deactivated PUCCH SCell can reuse the SCell activation delay requirement for deactivated SCell specified in section 8.3.2 of TS 38.133. Similar with that in LTE, a TA is considered to be valid provided that the TimeAlignmentTimer associated with the TAG containing the PUCCH SCell is running.
Proposal 1: a TA is considered to be valid provided that the TimeAlignmentTimer associated with the TAG containing the PUCCH SCell is running.

Proposal 2: for the case of SCell activation for deactivated PUCCH SCell with valid TA, the SCell activation delay requirement for deactivated SCell specified in section 8.3.2 of TS 38.133 can be reused, which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).
For the case of invalid TA for transmitting on an SCell, compared with the case of valid TA, the delay of downlink actions, including HARQ process, AGC, PSS/SSS detection, synchronization, can be reused, while the delay for uplink actions e.g.CSI reporting, will be longer due to the 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 to which the SCell configured with PUCCH belongs, and the delay for applying the received TA for upling transmission need to be considered.
Proposal 3: for the case of SCell activation for deactivated PUCCH SCell with invalid TA, except THARQ + Tactivation_time +TCSI_Reporting, additional delay including following parts need to be considered for the SCell activation delay requirements specification:

· 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

2.2 SCell Activation Delay Requirement for Deactivated PUCCH SCell with Multiple SCells (including valid TA and invalid TA)
TS 38.133 section 8.3.7 specify the SCell activation delay requirement for Deactivated SCell with multiple downlink SCells. Upon receiving SCell activation command in slot n for more than one SCell, for each of the to-be-activated SCell, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n + (( THARQ + Tactivation_time_multiple_scells +TCSI_Reporting)/ NR slot length).
For the case of SCell activation for deactivated PUCCH SCell with multiple SCells with valid TA, it is similar with the scenario of SCell activation for deactivated SCell with multiple downlink SCells, and the SCell activation delay requirement for deactivated SCell with multiple downlink SCells specified in section 8.3.7 of TS 38.133 can be reused. Similar with that in LTE, a TA is considered to be valid provided that the TimeAlignmentTimer associated with the TAG containing the PUCCH SCell is running.
Proposal 4: for the case of SCell activation for deactivated PUCCH SCell with multiple SCells with valid TA, the SCell activation delay requirement for deactivated SCell with multiple downlink SCells specified in section 8.3.7 of TS 38.133 can be reused, which is (( THARQ + Tactivation_time_multiple_scells +TCSI_Reporting)/ NR slot length) .
For the case of invalid TA for transmitting on an SCell, compared with the case of valid TA, the delay of downlink actions, including HARQ process, AGC, PSS/SSS detection, synchronization, can be reused, while the delay for uplink actions e.g.CSI reporting, will be longer due to the 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 to which the SCell configured with PUCCH belongs, and the delay for applying the received TA for upling transmission need to be considered.

Proposal 5: for the case of SCell activation for deactivated PUCCH SCell with multiple SCells with invalid TA, except THARQ + Tactivation_time_multiple_scells +TCSI_Reporting, additional delay including following parts need to be considered for the SCell activation delay requirements specification:

· 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
2.3 SCell Deactivation Delay Requirement for Activated PUCCH SCell
TS 38.133 section 8.3.3 specify the SCell deactivation delay requirement for activated SCell. Upon receiving SCell deactivation command in slot n, the UE shall accomplish the deactivation actions for the SCell being deactivated no later than in slot n + (( THARQ + 3ms)/ NR slot length).
For the case of SCell deactivation for activated PUCCH SCell, the SCell deactivation delay requirement for activated SCell specified in section 8.3.3 of TS 38.133 can be reused.

Proposal 6: for the case of SCell deactivation for activated PUCCH SCell, the SCell deactivation delay requirement for activated SCell specified in section 8.3.3 of TS 38.133 can be reused, which is (( THARQ + 3ms)/ NR slot length).

2.4 SCell Deactivation Delay Requirement for Activated PUCCH SCell with Multiple SCells
TS 38.133 section 8.3.8 specify the SCell deactivation delay requirement for activated SCell with multiple downlink SCells. Upon receiving SCell deactivation command in slot n, the UE shall accomplish the deactivation actions for the SCell being deactivated within the same delay as SCell deactivation delay requirement for activated SCell, which is (( THARQ + 3ms)/ NR slot length).
For the case of SCell deactivation for activated PUCCH SCell with multiple SCells, the SCell deactivation delay requirement for activated SCell with multiple downlink SCells specified in section 8.3.3 of TS 38.133 can be reused.

Proposal 7: for the case of SCell deactivation for activated PUCCH SCell with multiple SCells, the SCell deactivation delay requirement for activated SCell with multiple downlink SCells specified in section 8.3.8 of TS 38.133 can be reused, which is (( THARQ + 3ms)/ NR slot length).
3. Conclusion
This contribution provides general discussion on PUCCH SCell activation/deactivation. The proposals are:
SCell Activation Delay Requirement for Deactivated PUCCH SCell 
Proposal 1: a TA is considered to be valid provided that the TimeAlignmentTimer associated with the TAG containing the PUCCH SCell is running.

Proposal 2: for the case of SCell activation for deactivated PUCCH SCell with valid TA, the SCell activation delay requirement for deactivated SCell specified in section 8.3.2 of TS 38.133 can be reused, which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).
Proposal 3: for the case of SCell activation for deactivated PUCCH SCell with invalid TA, except THARQ + Tactivation_time +TCSI_Reporting，additional delay including following parts need to be considered for the SCell activation delay requirements specification:

· 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
SCell Activation Delay Requirement for Deactivated PUCCH SCell with Multiple SCells

Proposal 4: for the case of SCell activation for deactivated PUCCH SCell with multiple SCells with valid TA, the SCell activation delay requirement for deactivated SCell with multiple downlink SCells specified in section 8.3.7 of TS 38.133 can be reused, which is (( THARQ + Tactivation_time_multiple_scells +TCSI_Reporting)/ NR slot length) .
Proposal 5: for the case of SCell activation for deactivated PUCCH SCell with multiple SCells with invalid TA, except THARQ + Tactivation_time_multiple_scells +TCSI_Reporting， additional delay including following parts need to be considered for the SCell activation delay requirements specification:

· 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
SCell Deactivation Delay Requirement for Activated PUCCH Scell

Proposal 6: for the case of SCell deactivation for activated PUCCH SCell, the SCell deactivation delay requirement for activated SCell specified in section 8.3.3 of TS 38.133 can be reused, which is (( THARQ + 3ms)/ NR slot length).
SCell Deactivation Delay Requirement for Activated PUCCH SCell with Multiple Scells

Proposal 7: for the case of SCell deactivation for activated PUCCH SCell with multiple SCells, the SCell deactivation delay requirement for activated SCell with multiple downlink SCells specified in section 8.3.8 of TS 38.133 can be reused, which is (( THARQ + 3ms)/ NR slot length).
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