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1. Overall Description: 
RAN4 has discussed the questions raised by RAN2 on SCell activation latency reductions from dormant UE behaviour and utilization of Temporary RS, respectively, and the feasibility and specification impact of each solution. RAN4 is assuming that both solutions discussed by RAN2 are intended for SCells that are in known state, thus this reply is limited to that scenario.
Q1:  Which part is the dominant contributor to NR SCell activation latency? Any difference between FR1 and FR2?

· The SCell activation delay is described in TS 38.133 clause 8.3.2 and generically defined as follows: for an activation command received in slot n, the UE shall have completed the activation at latest by slot n + THARQ + Tactivation_time + TCSI_Reporting, where THARQ is the HARQ feedback delay between DL and UL,  Tactivation_time the physical layer synchronization delay, and TCSI_Reporting is the delay for acquiring the first CSI-RS resources for CQI measurements and for reporting.

For all cases of activation of known SCell, Tactivation_time includes a delay associated with acquisition of one SSB instance for refinement of control loops (AGC/ATC/AFC). In one case in FR1, acquisition of additionally one SSB instance for a more thorough gain search is assumed. 
Q2:  which part of latency can be reduced via the ‘dormancy’ behaviour and by how much?

· A UE operating under dormancy behaviour would continue to carry out CSI measurements, maintaining control loops, and carry out beam management. Provided that the periodicity is not too low (threshold is for further discussions in RAN4), the activation delay can be reduced to essentially HARQ feedback delay, processing of the MAC-CE command, and potentially a few milliseconds margin for radio configuration. For an activation command received in slot n, the UE would be completing the activation at latest by slot n + THARQ + TMAC-CE + Xms (0≤X≤5). In case CQI is not reported during dormancy, additional time is needed for such reporting as part of SCell activation. 
Q3: if the latency can be reduced, is it feasible to support ‘dormancy’ behaviour from RAN1/RAN4 perspective? If it is feasible, what are expected spec impacts from RAN1/RAN4 perspective?

· RAN4 considers it feasible to support dormancy behaviour. Immediately impacted requirements are those for beam management and SCell activation.
Q4: which part of latency can be reduced via temporary RS and by how much?
· Using Temporary RS would mainly benefit the tuning of control loops. This would allow the latency associated e.g. with timing refinement to be reduced from up to 1 SMTC period to 1 ms.

For an SCell in FR1 being measured every 160ms, activation would be at latest in slot n + THARQ + 6ms + TCSI_Reporting, instead of slot n + THARQ + TSMTC_SCell + 5ms + TCSI_Reporting, when Temporary RSs are used, and where the MAC-CE for SCell activation is received in slot n.
Q5: if the latency can be reduced, is it feasible to support temporary RS from RAN1/RAN4 perspective? If it is feasible, what are expected spec impacts from RAN1/RAN4 perspective?

· RAN4 considers it feasible to support usage of temporary RS. Immediately impacted requirements are those for SCell activation.
2. Actions:
To RAN WG2 group.
ACTION: 
RAN4 kindly asks RAN2 to take the above information into account in the further work on NR fast SCell activation.
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