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Introduction
In RAN4#100-e meeting, the RRM requirements for PUCCH SCell activation and deactivation were further discussed and the agreements are captured in the way forward [1]. In this paper, we continue the discussion on the PUCCH SCell activation for valid TA and invalid TA cases respectively.       
PUCCH SCell activation delay
If the UE has a valid TA
Issue 1-4-2: PUCCH SCell activation delay requirement for valid TA case?
Agreements: 
· In FR1, reuse the Rel-15 Scell activation delay requirement which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). 
· In FR2, use normal Scell activation delay (i.e., (THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length ) in TS38.133 section 8.3.2 as baseline, but the time uncertainty of the single MAC CE for both UL spatial relation and PL-RS activation of PUCCH in target being-activated Scell shall be considered in the baseline Tactivation_time.
· FFS: whether additional delay will be introduced due to the time uncertainty. 


In last meeting, it was agreed to reuse Rel15 SCell activation delay for PUCCH SCell activation if the UE has valid TA. The open issue is if additional delay needs to be introduced due to the time uncertainty of UL spatial relation and PL-RS activation for the to-be-activated PUCCH SCell in FR2. We believe this issue is applicable only to FR2 unknown PUCCH SCell when network has no beam information of the cell. 
In current non-PUCCH SCell activation, the similar case has been addressed by defining Tuncertainty_MAC to capture the time uncertainty of downlink PDCCH/PDSCH TCI activation. For PUCCH SCell activation, the additional UL spatial relation activation and PL-RS activation may be further considered, but these can be assumed transmitted in the same MAC PDU used for TCI state indication hence no additional delay needs to be introduced.    
Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to
-	SCell activation command for known case;
-	First valid L1-RSRP reporting for unknown case.


Proposal 1: No additional delay needs to be introduced due to time uncertainty of UL spatial relation and PL-RS activation of PUCCH for FR2 unknown case.  
If the UE does not have a valid TA
In LTE, if the UE does not have a valid TA for transmitting on the PUCCH SCell, the activation delay is discussed for the downlink and uplink actions separately as cited below. In last meeting, it was agreed to follow the same principle to specify the delay requirement covering DL/UL actions for PUCCH SCell activation with invalid TA.
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, where:
Tdelay_PUCCH SCell = Tactivate_basic + T1 + T2 + T3
Where:
-	T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to 25 subframes and the actual value of T1 shall depend upon the PRACH configuration used in the PUCCH SCell.
-	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 13 subframes.
-	T3 is the delay for applying the received TA for uplink transmission. T3 is 6 subframes.
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Fig.1 PUCCH SCell activation delay for DL/UL actions for invalid TA case
According to LTE PUCCH SCell activation delay requirement, the downlink actions can be performed no later than the single activation delay Tactivate_basic as they are not impacted by the uplink timing. In NR, the single SCell activation delay requirement is much more refined than in LTE. In particular, the time periods for HARQ (THARQ) and CSI reporting (TCSI_reporting) are separated from the time used for SCell activation (Tactivation_time). As the CSI reporting requires the valid UL TA, the downlink action should not be deferred by the CSI reporting and thus can be performed immediately after Tactivation_time as shown in Fig.1. That is, TCSI_reporting should not be counted when the downlink actions can be performed. Therefore, 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 no later than in slot . 
Observation#1: The downlink actions can be performed immediately after Tactivation_time and should not be deferred by TCSI_reporting.
  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  , where:
	THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]
	Tactivation_time is the SCell activation delay in millisecond. 
TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].

Proposal 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 .
For the uplink actions, the activation delay requirement is further extended because of the random access procedure to acquire the valid TA. In LTE, the additional delay i.e. T1+T2+T3 is added on top of the basic activation delay requirement for the single downlink SCell i.e. Tdelay_PUCCH SCell = Tactivate_basic + T1 + T2 + T3. This includes the time for CSI measurements and valid CSI reporting assuming it is performed after completion of the RACH procedure in sequence. However, the UE would have been able to monitor the reference signals on the PUCCH SCell as long as the downlink synchronization is acquired. It means the UE can start the CSI measurements immediately after activation of downlink actions and the CSI reporting can be processed and transmitted in parallel with the RACH procedure. In order to reduce the SCell activation delay, the PUCCH SCell activation delay shall be defined assuming no dedicated time period for CSI measurements and reporting.
Proposal 3: The activation delay requirement for PUCCH SCell shall be defined assuming no dedicated time period for CSI measurements and reporting i.e. TCSI_reporting is not needed in the activation delay.
As the UE can expect available downlink CSI reference resources within the time period for RACH and applying the TA, it will transmit valid CSI report within RACH procedure or immediately after the RACH completion at the worst case thus the delay for CSI reporting can be saved in the SCell activation delay requirement. The activation delay referring to the uplink actions can be defined as: the UE shall be capable to transmit valid CSI report and apply uplink actions related to the activation command for the SCell being activated on the PUCCH SCell no later than in slot . 
Proposal 4:  If the UE does not have a valid TA for transmitting on an 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 no later than in slot .
About the definition of T1, T2 and T3, there is consensus on T1 and T3 while still open on T2. The available options are understood to be very similar in the principle with the difference on the starting point of the DL actions. With the proposals above, we prefer following the NR terminology to use (THARQ+Tactivation_time) instead of Tactivate_basic in LTE. Hence, T2 is defined as the delay from slot n + (THARQ + Tactivatation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. It is noted that Tactivatation_time is up to the RAN1/2 discussion on how to transmit the beam information of PUCCH SCell and can be revisited based on their reply.  
Issue 1-5-3: the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs (i.e. T2)
FFS: 
· Option 1: 
· 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. 
· Option 2: 
T2 is the delay from slot n + (THARQ + Tactivatation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. Tactivatation_time is defined in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE.

Proposal 5: T2 is defined as the delay from slot n + (THARQ + Tactivatation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated.
Proposal 6: For invalid TA case, Tactivatation_time is up to the RAN1/2 discussion on how to transmit the beam information of PUCCH SCell and can be revisited based on their reply. 
Conclusion
This contribution further discussed the open issues on SCell activation delay requirement for PUCCH SCell. The proposals are summarized as below:  
Proposal 1: No additional delay needs to be introduced due to time uncertainty of UL spatial relation and PL-RS activation of PUCCH for FR2 unknown case.  
Observation#1: The downlink actions can be performed immediately after Tactivation_time and should not be deferred by TCSI_reporting.
Proposal 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 .
Proposal 3: The activation delay requirement for PUCCH SCell shall be defined assuming no dedicated time period for CSI measurements and reporting i.e. TCSI_reporting is not needed in the activation delay.
Proposal 4:  If the UE does not have a valid TA for transmitting on an 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 no later than in slot .
Proposal 5: T2 is defined as the delay from slot n + (THARQ + Tactivatation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated.
Proposal 6: For invalid TA case, Tactivatation_time is up to the RAN1/2 discussion on how to transmit the beam information of PUCCH SCell and can be revisited based on their reply. 
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