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1. Introduction
In RAN4 #84bis meeting R4-1711690 Way forward on NR PSCell Addition/Release and NR SCell activation/deacivation [1] was agreed. In RAN4#85 meeting, CR on NR PSCell addition and Release delay was agreed with many TBD.
This paper provides further discussion on the PSCell addition and release requirement.
2. Discussion on NR PSCell Addition and Release
The CR R4-1714483 was agreed in last meeting for NR PSCell addition delay requirement. However many values are still FFS.
Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell no later than in subframe n + Tconfig PSCell:

Where:

Tconfig_PSCell = TRRC_delay + Tactivation_time + TSFN_acquisition + TPCell_ DU + TPSCell_ DU
TRRC_delay is the RRC procedure delay as specified in [2]. 

Tactivation_time is the NR PSCell activation delay. If the NR PSCell is known, then Tactivation_time is [TBD]. If the NR PSCell is unknown, then Tactivation_time is [TBD] provided the NR PSCell can be successfully detected on the first attempt.

TPCell_ DU is the delay uncertainty due to PCell PRACH preamble transmission. TPCell_ DU is up to 20 ms if NR PSCell activation is interrupted by an PCell PRACH preamble transmission, otherwise it is 0.

TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PSCell. TPSCell_ DU is up to [1 PRACH occasion period] as defined in [2].

TSFN_acquisition is the time used for SFN acquisition. If the SFN is unknown, TSFN_acquisition is [1 SMTC period] provided that the SFN can be successfully decoded on the first attempt. If the SFN is known, TSFN_acquisition is 0 ms.

In FR1, NR PSCell is known if it has been meeting the following conditions:

During the last [5] seconds before the reception of the NR PSCell configuration command:

-
the UE has sent a valid measurement report for the NR PSCell being configured and

-
the NR PSCell being configured remains detectable according to the cell identification conditions specified in section Y.Y of [TS 38.133],

-
NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section Y.Y of [TS 38.133].

· NR PSCell Activation Time

The activation time for NR PSCell mainly consist of fine and coarse downlink time tracking.

Based on the simulation results from Huawei, if NR SCell is know

2-4 SSBs for further fine timing and frequency tracking

2SSB for PBCH-DMRS time index reading

If NR SCell is unkown

Additional 6 SSBs for PSS/SSS timing tracking. Since the requirement provided the NR PSCell can be successfully detected on the first attempt, additional 1 SSB is needed.
Considering Rx beamforming, in the worst case only 1 SSB per SSB window may be observed, thus the time for activation would be:

	PSCell
	Activation Time

	Known
	6 * SMTC period

	Unknown provided the NR PSCell can be successfully detected on the first attempt
	7 * SMTC period


Propsoal1: if the PSCell is known, 6*SMTC period is needed for activation time. If the PSCell is not kown, 7*SMTC period is needed for activation time provided the NR PSCell can be successfully detected on the first attempt.
· SFN acquisition time
2 SSB for PBCH reading

Thus the SFN acquisition time = 2 SSB = 2*SMTC period
Propsoal2: SFN acquisition time is 2*SMTC period
3. Conclusion

This contribution provides discussions on the PSCell addition and release requirement
Propsoal1: if the PSCell is known, 6*SMTC period is needed for activation time. If the PSCell is not kown, 7*SMTC period is needed for activation time provided the NR PSCell can be successfully detected on the first attempt.
Propsoal2: SFN acquisition time is 2*SMTC period
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