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Work on the Rel-17 WI on NR RRM further enhancement contains three objectives: SRS antenna port switching, HO with PSCell, and PUCCH SCell activation/deactivation.
In this contribution we provide input on the PUCCH SCell activation/deactivation objective.
Discussion
The justification for development of RRM requirements for (de)activation of PUCCH SCell activation is as follows in the WID [1]:
· PUCCH SCell activation
· 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.

The core requirement and performance requirement objectives are as follows:

· Core requirements:
(3) PUCCH SCell activation/deactivation [RAN4]
· 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.
· Performance requirements:
· Specify the RRM performance requirements and test cases related to new core requirements

In EUTRA the TA is considered valid as long as the TAT for the TAG to which the PUCCH SCell belongs is running. It is expected that this will be the same for NR, i.e., definition of valid TA to be same in NR as in EUTRA.
Proposal 1:	Valid TA is defined in similar ways in NR as in EUTRA, i.e., TAT for TAG to which the PUCCH belongs is running. Valid TA implication is same as in EUTRA, i.e., when TA is valid, UE can skip RA at PUCCH SCell activation. 

SCell activation delay for deactivated PUCCH SCell
In EUTRA, the SCell activation delay requirements for deactivated PUCCH SCell are captured in TS 36.133 clause 7.7.6 and specified as follows.
· When the UE has a valid TA for the PUCCH SCell to be activated, the activation delay is Tactivate_basic which is the activation time for a downlink SCell.
· When UE does not have a valid TA for the PUCCH SCell to be activated, the activation delay is Tactivate_basic for downlink actions, and Tdelay_PUCCH SCell = Tactivate_basic + T1 + T2 + T3 for uplink actions, where Tactivate_basic is same as above, T1 (up to 25 ms) is the delay uncertainty in acquiring the first available PRACH occasion in the SCell, T2 (up to 13 ms) is the delay for obtaining a valid TA command for the sTAG to which the SCell belongs, and T3 (up to 6 ms) is the delay for applying the received TA. Further conditions for the requirement to apply are:
· The UE has received an order to initiate RA procedure on the PUCCH SCell within Tactivate_basic, otherwise an additional delay is expected,
· The RA on the PUCCH SCell is not interrupted by RA on PCell, otherwise an additional delay is expected; and
· No SRS carrier based switching occurs during the SCell activation procedure, otherwise an additional delay is expected.

In NR, essentially the same steps need to be executed when activating the PUCCH SCell. For valid TA case, the activation therefore can be based on activation of single downlink SCell in TS 38.133 clause 8.3.2.
Proposal 2: For activation of single PUCCH SCell with valid TA, existing RRM requirements for activation of single downlink NR SCell to be used as baseline.
For invalid TA case, completion of downlink actions can be based on activation of single downlink SCell, whereas completion of uplink actions and hence the PUCCH SCell activation as such, may need to be studied in more detail.
Proposal 3: For activation of single PUCCH SCell with invalid TA, 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. 
SCell activation delay for deactivated PUCCH SCell with Multiple SCells
In EUTRA, the SCell activation delay requirements for deactivated PUCCH SCell with multiple SCells are captured in TS 36.133 clause 7.7.7 and specified as follows.
· When the UE has a valid TA for the PUCCH SCell to be activated, the activation delay is Tactivate_total which is the activation time for an SCell when there are N-1 other SCells that each may be activated and/or deactivated Ki times during the activation of the PUCCH SCell



· When the UE does not have a valid TA for the PUCCH SCell to be activated, the activation time is Tactivate_total for downlink actions, and Tdelay_PUCCH multiple_SCells = Tactivate_total + T1 + T2 + T3 for uplink actions, where T1 (up to 25 ms) is the delay uncertainty in acquiring the first available PRACH occasion in the SCell, T2 (up to 13 ms) is the delay for obtaining a valid TA command for the sTAG to which the SCell belongs, and T3 (up to 6 ms) is the delay for applying the received TA. Further conditions for the requirement to apply are:
· The UE has received an order to initiate RA procedure on the PUCCH SCell within Tactivate_basic, otherwise an additional delay is expected,
· The RA on the PUCCH SCell is not interrupted by RA on PCell, otherwise an additional delay is expected; and
· No SRS carrier based switching occurs during the SCell activation procedure, otherwise an additional delay is expected.


The structure and the assumptions on RRM requirements for activation of multiple downlink SCells differ between E-UTRA and NR. In NR, the assumption is that the activation of multiple SCells is triggered by a single MAC command, whereas in E-UTRA, it is not ruled out in the RRM requirements that UE would activate multiple SCells but where the triggering potantially is due to receiving more than one MAC command for SCell activations. However, even though the requirement structure is somewhat different in NR, the same approach as in E-UTRA to activation of multiple PUCCH SCells can be adopted. Hence the NR requirements for activation of multiple SCells in TS 38.133 clause 8.3.7 can be used as baseline for requirements on activation on multiple PUCCH SCells with valid TA.
Proposal 4: For activation of multiple PUCCH SCells with valid TA, existing RRM requirements for activation of multiple downlink NR SCells to be used as baseline.
For invalid TA case, completion of uplink actions and hence the multiple PUCCH SCells activation as such, may need to be studied in more detail.
Proposal 5: For activation of multiple PUCCH SCells with invalid TA, existing RRM requirements for activation of multiple downlink NR SCells to be used as baseline for completion of downlink actions. Completion of uplink actions are to be further studied. 
SCell deactivation delay for activated PUCCH SCell(s)
In EUTRA, SCell deactivation delay for activated PUCCH SCell are captured in TS 36.133 clause 7.7.8, and specified as follows: the UE shall meet the same deactivation delay requirement as for deactivation of a single downlink SCell.
In NR, RRM requirements for deactivation of single or multiple SCells are in TS 38.133 clause 8.3.3 and 8.3.8, respectively. Similar to the E-UTRA case, NR will likely not need any additional deactivation time for PUCCH SCell(s). Hence existing NR downlink SCell deactivation requirements can serve as baseline for deaxctivation of PUCCH SCell(s)
Proposal 6: 	For deactivation of activated PUCCH SCell(s), existing RRM requirements for deactivation of NR SCell(s) to be used as baseline.
Summary and Conclusion
In this contribution we have provided some initial input to the work on developiong RRM requirements for (de)activation of single or multiple PUCCH SCells. The following proposals are made:
Proposal 1:	Valid TA is defined in similar ways in NR as in EUTRA, i.e., TAT for TAG to which the PUCCH belongs is running. Valid TA implication is same as in EUTRA, i.e., when TA is valid, UE can skip RA at PUCCH SCell activation. 
Proposal 2: 	For activation of single PUCCH SCell with valid TA, existing RRM requirements for activation of single downlink NR SCell to be used as baseline.
Proposal 3: 	For activation of single PUCCH SCell with invalid TA, 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. 
Proposal 4: 	For activation of multiple PUCCH SCells with valid TA, existing RRM requirements for activation of multiple downlink NR SCells to be used as baseline.
Proposal 5: 	For activation of multiple PUCCH SCells with invalid TA, existing RRM requirements for activation of multiple downlink NR SCells to be used as baseline for completion of downlink actions. Completion of uplink actions are to be further studied. 
Proposal 6: 	For deactivation of activated PUCCH SCell(s), existing RRM requirements for deactivation of NR SCell(s) to be used as baseline.
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