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1.	Introduction
We summarize LTE PUCCH requirements and share our views on ‘how to formulate NR PUCCH activation requirement’ and ‘whether/how to consider multiple numerologies and FR1/FR2’.
2. 	Discussion
PUCCH on SCell was introduced in LTE Rel-13 and all the relevant requirements are defined in LTE RRM spec. which can be served as a reference for Rel-17 NR PUCHH activation/deactivation requirement development. LTE PUCCH SCell activation/deactivation requirements for single SCell and multiple SCells can be summarized as below.

(LTE) SCell Activation Requirements for PUCCH SCell with a single/multiple SCells
· Activation delay requirements
· If UE has a valid TA for transmitting on a PUCCH SCell
· The same requirement as a regular SCell activation is applied
· If UE does NOT have a valid TA for transmitting on a PUCCH SCell
· T0 (the same as a regular SCell activation) + T1 + T2 + T3, where
· T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell
· T2: the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs
· T3: the delay for applying the received TA for uplink transmission
· Deactivation requirements
· The same as regular SCell deactivation delay and interruption requirements

As can be seen, in LTE, PUCCH SCell activation delay is composed of ‘legacy SCell activation delay’ and ‘TA acquisition/application delay in case of non-valid TA for the cell’. Therefore, in principle, unless NR defines ‘TA acquisition/application delay’ differently from the way LTE PUCCH SCell activation time has defined it, NR PUCCH SCell requirement should follow the same requirement definition formula as LTE’s. 
Proposal 1: PUCCH SCell activation delay is composed of ‘SCell activation delay’ and ‘TA acquisition/application delay in case of non-valid TA for the cell’

One aspect that may need be additionally considered in NR is multiple numerology because delay requirement is typically defined in a slot length with respect to ‘the smallest SCS of serving cells within the same FR or across FRs’ or ‘the SCS of a serving cell which can get interrupted’. However, if a slot level quantization for the requirement is needed, i.e. different requirements for different numerologies, RAN4 can discuss it later stage.
Proposal 2: RAN4 to define requirements based on absolute time, i.e. numerology agnostic manner
· Whether and how to quantize the final requirement can be separately discussed in the later stage

For a UE that supports both FR1 and FR2, when the UE is configured with active SCells in both FRs, and if at least one SCell per FR is configured with UL BWP, and it is unclear if PUCCH SCell in FR2 is a desirable use case.
Proposal 3: RAN4 to prioritize PUCCH SCell in FR1 when there is an available SCell in FR1 with UL if there is a need for frequency range differentiation in specifying requirements
3.	Conclusion
We summarized LTE PUCCH requirements and proposed the following:
Proposal 1: PUCCH SCell activation delay is composed of ‘SCell activation delay’ and ‘TA acquisition/application delay in case of non-valid TA for the cell’
Proposal 2: RAN4 to define requirements based on absolute time, i.e. numerology agnostic manner
· Whether and how to quantize the final requirement can be separately discussed in the later stage
Proposal 3: RAN4 to prioritize PUCCH SCell in FR1 when there is an available SCell in FR1 with UL if there is a need for frequency range differentiation in specifying requirements
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