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1. Introduction
At RAN 90 meeting the updated WI related to Rel-17 RRM further enhancement was agreed at [1], three topics among a pack of possible topics related to RRM enhancement had been picked up for this WI. In this contribution, we provide our initial consideration regarding PUCCH SCell activation/deactivation delay.
2. Discussion
The justifications and objectives for the PUCCH SCell activation/deactivation topic are copied below: 
· PUCCH SCell activation/deactivation
· Justification

· From release 15 NR, the two PUCCH groups are optionally supported by the UE. However, the PUCCH SCell activation requirement is missing in RAN4 RRM.

· Objective
· 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.

At Rel-15, SCell activation/deactivation delay requirement has been defined, at Rel-16 SCell activation/deactivation delay requirement for deactivated/activated SCell with multiple SCells have been defined. Regarding activation/deactivation requirement, usually the activation requirements consumed more specs effort/time and maybe more important since it guarantee corresponding performance from deactivated stage to activated stage. In this contribution, we mainly focus on discussion on activation requirements. 
The SCell activation delay requirements are copied below where n is the slot when a UE receives a SCell activation command, 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 [image: image2.png]n + [HARQ* activation time*Tcst Reporting
NRslot length



 , where:


THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]
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.

Tactivation_time is the SCell activation delay in millisecond. 
Regarding PUCCH SCell, it has all functions specified for the legacy SCell in addition to its own special function which supports PUCCH transmission. Hence basically the activation/deactivation PUCCH SCell should meet corresponding legacy SCell’s delay requirement unless the delay requirements are impacted by other factors especially for PUCCH SCell. If this is the case then extra parameters may be added into the activation formula. One such factor identified is for the activation of PUCCH SCell, upon activation of the SCell, a UE is required to transmit valid CSI corresponding to that SCell also the PUCCH of that SCell. Since this UE has to send the valid CSI on the PUCCH of the SCell, therefore prior to transmission of CSI that UE has to ensure that the UL synchronization is achieved. For the SCell which has already had UL synchronization, this is not an issue whereas for the PUCCH SCell without UL synchronization, the UL synchronization could be derived with a valid TA however for the invalid TA case, extra time is required and the activation delay requirement should be extended to address this extra delay.  

Considering parameters THARQ, TCSI_reporting, Tactivation_time and the difference between legacy SCell and PUCCH SCell, THARQ, TCSI_reporting are more related to processing capability and RAN1/2 procedure delay and their corresponding value could be reused for the PUCCH SCell activation delay. Tactivation_time has different value under different scenarios/conditions and the following is a list of scenarios where Tactivation_time is derived [2]

· known and belongs to FR1;  

· TFirstSSB+ 5ms or TFirstSSB_MAX + Trs + 5ms depends on Scell measuuremetn cycle
· unknown and belongs to FR1; 

· TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms

· FR2 cell with at least one active serving cell on that FR2 band

· TFirstSSB+ 5ms with suitable conditions [2]

· FR2 cell and if there is at least one active serving cell on that FR2 band, if the UE is not provided with any SMTC for the target SCell;

· 3ms with suitable conditions [2]

· If the SCell being activated 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:

· If the target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting 

· 3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)

· If the target SCell is known to UE and periodic CSI-RS is used for CSI reporting

· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ)

· If the PCell/PSCell and the target SCell are in a band pair with independent beam management and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled,

· 6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)

· If the PCell/PSCell and the target SCell are in a band pair with independent beam management and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled

· 3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}
Although there are a lot different scenarios, Tactivation_time is determined by a few parameters such as TFirstSSB, TSMTC_MAX, Trs, TFineTiming, Tuncertainty_MAC. These parameters are further determined by SSB configuration, SMTC configuration and other downlink configurations. For PUCCH SCell with UL synchronization, we do not see any other factors which may impact delay requirements hence the activation delay requirements for SCell of different scenarios can be reused for PUCCH SCell activation and same logic applies for the deactivation delay requirements. Otherwise relaxation should be considered in order for a UE to align UL timing through TA. 
Proposal 1: For PUCCH SCell with UL synchronization, the activation/deactivated delay requirements for deactivated/activated SCell of different scenarios can be reused for PUCCH SCell activation/deactivation. 

In NR, SCell activation/deactivation delay requirements have already been defined for deactivated/activated with multiple downlink SCells. Based on former analysis, if every SCell has UL synchronization, current requirements for SCell activation/deactivation with multiple downlink SCells can be reused for activation/deactivation requirement for PUCCH SCell with multiple downlink SCells. Otherwise relaxation should be considered in order for a UE to align UL timing through TA. 
Proposal 2: Current requirements for SCell activation/deactivation with multiple downlink SCells can be reused for activation/deactivation requirement for PUCCH SCell with multiple downlink SCells of different scenarios if each SCell has UL synchronization.  
In Rel-16, requirement for direct SCell Activation of Multiple Downlink SCells at SCell addition has been introduced. We suggest same principles based on UL synchronization status are used to determine whether corresponding requirements can be reused. 
Proposal 3: Based on UL synchronization status, for direct SCell Activation of Multiple Downlink SCells at SCell addition, corresponding requirements can be reused for PUCCH SCell case if the related SCell has UL synchronization. 

Proposal 4: for all scenarios where Scells being activated/deactivated have not UL synchronization, relaxation on delay requirements should be considered for TA alignment time.   
3. Conclusion
In this contribution, we provide our initial considerations on requirements for PUCCH SCell activation and deactivation and have the following proposals :
Proposal 1: For PUCCH SCell with UL synchronization, the activation/deactivated delay requirements for deactivated/activated SCell of different scenarios can be reused for PUCCH SCell activation/deactivation. 

Proposal 2: Current requirements for SCell activation/deactivation with multiple downlink SCells can be reused for activation/deactivation requirement for PUCCH SCell with multiple downlink SCells of different scenarios if each SCell has UL synchronization.  
Proposal 3: Based on UL synchronization status, for direct SCell Activation of Multiple Downlink SCells at SCell addition, corresponding requirements can be reused for PUCCH SCell case if the related SCell has UL synchronization. 

Proposal 4: for all scenarios where Scells being activated/deactivated have not UL synchronization, relaxation on delay requirements should be considered for TA alignment time.   
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