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1. Introduction
In RAN#99-e meeting, RAN4 had extensive discussion on RRM requirements for HO with PSCell and the related WF was approved in WF [1]. In this contribution, we would like to further discuss the RRM requirements for PUCCH SCell activation/deactivation and provide our proposals.
2. Discussion
In RAN4#99e meeting, it was agreed that the ending point of PUCCH SCell activation procedure for valid case shall be the point when UE transmit valid CSI report on target PUCCH SCell. And FFS for invalid TA case. In the existing LTE specification in [2], the ending point of PUCCH SCell activation for invalid TA case is defined as follows:
If the UE does not have a valid TA for transmitting on an SCell then the UE shall be capable to perform downlink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic and shall be capable to perform uplink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell and shall transmit valid CSI report for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell
According to existing specification defined in TS36.133, the ending point of PUCCH SCell activation is the time when UE transmit valid CSI report on the target PUCCH SCell for invalid TA case. Therefore, for the PUCCH SCell activation in NR, we can follow the similar way to define the ending point of the activation procedure. 
Proposal 1: The ending point of PUCCH SCell activation is the time when UE transmit valid CSI report on the target PUCCH SCell for invalid TA case.
As UE shall be capable to perform both downlink actions and uplink actions related to the SCell activation command during the PUCCH SCell activation procedure in invalid case, and the ending point of PUCCH SCell activation is the time when UE transmit valid CSI report on the target PUCCH SCell, we do not think it is reasonable to define the separate requirement for downlink actions and uplink actions.
Proposal 2: Not define the separate PUCCH SCell activation delay requirements for downlink actions and uplink actions for invalid TA case.
According to the email discussion summary in [3], if the target PUCCH SCell is known in both FR1 and FR2 or if the target PUCCH SCell is unknown in both FR1 and FR2, and there is at least one active serving cell on the same band, network can determine the associated SSB in PDCCH for RACH procedure without indicating the beam information from UE. However, if the target PUCCH SCell is unknown in both FR1 and FR2, and there is no active serving cell on the same band, UE is required to indicate the beam information to network for determining the associated SSB in PDCCH order for RACH procedure. According to our understanding, as the SpCell is known to UE and UE can report the measurement results to the SpCell, thus, UE can measure the quality of the target PUCCH SCell and reports the beam information related to the target PUCCH SCell to network via SpCell, either L1 measurement report or L3 measurement can be considered. 
Proposal 3: If UE is required to indicate the beam information to network for determining the associated SSB in PDCCH order for RACH procedure, the UE shall report either L1-RSRP measurement or L3 measurement of the PUCCH SCell via SpCell.
Since the uplink spatial relation is used to indicate the UE to use the beam configured in PUCCH-SpatialRelationInfo for PUCCH transmission and network will use the corresponding beam to receive PUCCH from the UE. Thus, the PUCCH-SpatialRelationInfo is configured to update the UL beam information for PUCCH transmission. If the UL beam for PUCCH transmission is not the same as that for RACH transmission, the additional activation delay for UL spatial relation update for PUCCH transmission should be considered for PUCCH SCell activation for both valid case and invalid case. As the valid case was agreed in RAN4#99e meeting, and we do not see any difference between valid case and invalid case, thus the UL spatial relation for PUCCH transmission on target being-activated SCell should be considered during PUCCH SCell activation for invalid case.
Proposal 4: The UL spatial relation for PUCCH transmission on target being-activated SCell should be considered during PUCCH SCell activation for invalid case.
If UE has the valid TA on the PUCCH SCell being activated, then UE’s uplink is synchronized to the SCell being activated, and the basic SCell activation delay defined in Rel-15 can be reused. However, if FR2, the but the additional time delay for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.
Proposal 5: If UE has the valid TA on the PUCCH SCell being activated, the basic SCell activation delay defined in section 8.3.2 in TS38.133 can be reused for PUCCH SCell activation in FR1, and in FR2, the additional time delay for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.

If UE does not have the valid TA on the PUCCH SCell being activated, in addition to the basic SCell activation procedure, the UE also needs to perform an additional UL synchronization procedure to obtain the valid TA which is similar to the situation discussed in LTE in [2]. Hence, the following procedure shall be considered to obtain the valid TA:
1. the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (T1);
2. the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (T2);
3. the delay for applying the received TA for uplink transmission (T3).
Where:
· T1 is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213;
· T2 is the delay from slot n + (Tactivate_basic +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH SCell being activated. Tactivate_basic is the normal SCell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH SCell activation MAC CE;
· T3 is the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
Proposal 6: If UE does not have the valid TA on the PUCCH SCell being activated, an additional UL synchronization procedure to obtain the valid TA shall be considered which including the following factors:
1. the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (T1);
2. the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (T2);
3. the delay for applying the received TA for uplink transmission (T3).
Where:
· T1 is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213;
· T2 is the delay from slot n + (Tactivate_basic +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH SCell being activated. Tactivate_basic is the normal SCell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH SCell activation MAC CE;
· T3 is the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.

3. Conclusion
In this contribution, we discussed the delay requirements for PUCCH SCell activation and deactivation and provide our proposals.
Proposal 1: The ending point of PUCCH SCell activation is the time when UE transmit valid CSI report on the target PUCCH SCell for invalid TA case.
Proposal 2: Not define the separate PUCCH SCell activation delay requirements for downlink actions and uplink actions for invalid TA case.
Proposal 3: If UE is required to indicate the beam information to network for determining the associated SSB in PDCCH order for RACH procedure, the UE shall report either L1-RSRP measurement or L3 measurement of the PUCCH SCell via SpCell.
Proposal 4: The UL spatial relation for PUCCH transmission on target being-activated SCell should be considered during PUCCH SCell activation for invalid case.
Proposal 5: If UE has the valid TA on the PUCCH SCell being activated, the basic SCell activation delay defined in section 8.3.2 in TS38.133 can be reused for PUCCH SCell activation in FR1, and in FR2, the additional time delay for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.
Proposal 6: If UE does not have the valid TA on the PUCCH SCell being activated, an additional UL synchronization procedure to obtain the valid TA shall be considered which including the following factors:
1. the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (T1);
2. the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (T2);
3. the delay for applying the received TA for uplink transmission (T3).
Where:
· T1 is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213;
· T2 is the delay from slot n + (Tactivate_basic +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH SCell being activated. Tactivate_basic is the normal SCell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH SCell activation MAC CE;
· T3 is the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
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