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Introduction
The NR SCell activation delay has been discussed in the past several RAN4 meetings. In RAN4 #87 meeting, Requirement on NR SCell activation delay was agreed in [1]. However, it has still some open issues for the requirement. In this contribution, we will provide our view on this delay requirement.

Discussion
SCell activation delay
[bookmark: _Hlk517437907]In the Busan meeting, RAN4 has agreed the requirement on NR SCell activation delay as below: 
	Tactivation_time is the SCell activation delay. If the SCell is known  and belongs to FR1, Tactivation_time is:
-	[3ms+ 1*SMTC periodicity+4*OFDM symbol], if the SCell measurement cycle is equal to or smaller than [160ms].
-	[3ms+2*SMTC periodicity+4*OFDM symbol], if the SCell measurement cycle is larger than [160ms].
If the SCell is unknown and belongs to FR1, Tactivation_time is:
-	[3ms+ 4*SMTC periodicity+4*OFDM symbol] provided the SCell can be successfully detected on the first attempt. 
If the SCell being activated is known and belongs to FR2,Tactivation_time is [TBD]. If the SCell being activated is unknown and belongs to FR2, Tactivation_time is [TBD].
TCSI_reporting is the delay uncertainty in acquiring the first available CSI reporting resources as specified in [2].



3ms is the time needed by UE for MAC-CE message decode and application (SW program both baseband and RF), For UE, the procedure for MAC-CE message decode and SW program for baseband and RF should be no difference in FR1 and FR2.
Known SCell is per definition already detected, measured and reported, there should be no additional time needed in FR2 compared to FR1, and as side conditions are usually good (-3dB), we think 1 SMTC periodicity should be enough for known SCell to perform final time and frequency fine tuning upon activation when SCell measurement cycle is equal to or smaller than 160ms, and 1 extra SMTC periodicity if SCell measurement cycle is larger than 160ms.
If it is unknown cell, cell detection is needed. In FR2, since Tx and Rx beamforming is used, we need to consider the impact by beamforming. Scaling factor N1 is added. 4*N1 SMTC periodicity is needed if the cell can be successfully detected on the first attempt.
SCell activation delay for known cell in FR2 could be same as in FR1
SCell activation delay for unknown cell in FR2 could be [3ms + 4*N1* SMTC periodicity + 4*OFDM symbol]

[bookmark: _Hlk517439673]Proposals are included in our CR [4]. 

SCell known condition
In the Busan meeting, RAN4 has agreed the requirement on NR SCell known condition as below: 
	SCell in FR1 is known if it has been meeting the following conditions:
-	During the period equal to max([5] measCycleSCell,  [5] DRX cycles) for FR1 before the reception of the SCell activation command:
-	the UE has sent a valid measurement report for the SCell being activated and
-	the SSB measured remains detectable according to the cell identification conditions specified in section 9.2 and 9.3.
-	the SSB measured during the period equal to max([5] measCycleSCell, [5] DRX cycles) also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
Otherwise SCell in FR1 is unknown.
The condition for SCell in FR2 is FFS 



In the agreement, the SCell known condition in FR1 is almost ready, but in FR2, it is left as FFS.
For FR2, since there are some additional consideration as beamforming used in Tx and Rx. We could use the definition in FR1 as baseline and introduce to identify beam issue when an SCell remains detectable in the cell known condition.
As UE Rx beam forming is related to UE implementation and not testable from radio side, UE Rx beam should not be part of the UE SCell activation delay requirements. As mentioned above, while the SCell is deactivated the UE will continuously measure the deactivated SCell according to the requirements. Such measurements include measuring using UE Rx beam sweeping. I.e. the UE should be able to track the SCell and which Rx beam to use once the SCell is being activated. For requirements point of view, RAN4 can include a condition that the UE can assume that a Tx beam that transmitted SSB when the UE reported the cell has not changed, and under such condition the cell is and remains detectable.
Exactly how to capture such requirement would need discussions in RAN4. E.g. it does not seem reasonable to declare an SCell unknown just because UE Rx beam changes between reporting and activation an additional delay. Another aspect that the requirement should be testable, which may not the case with which UE Rx beam selection. 
We propose to extend the definition of known cell in FR1 by assuming that the known cell can be identified using the same Tx beam.
[bookmark: _Hlk514058418]NR SCell known condition in FR2 could be:
-	During the period equal to max([5] measCycleSCell,  [5] DRX cycles) for FR2 before the reception of the SCell activation command:
-	the UE has sent a valid measurement report for the SCell being activated and
-	the SSB measured remains detectable according to the cell identification conditions specified in section 9.2 and 9.3 by any UE Rx beam.
· SCell remains detectable by any Tx beam being used by the UE
-	the SSB measured during the period equal to max([5] measCycleSCell, [5] DRX cycles) also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
Some additional delay can be discussed in case the UE Rx beam changes between SCell being measured and SCell being activated.
Proposals are included in our CR [4]. 
Conclusion
In this contribution we have discussed NR SCell activation delay requirement and SCell known condition. We have made the following proposal for FR2:
1. SCell activation delay for known cell in FR2 could be same as in FR1
1. SCell activation delay for unknown cell in FR2 could be [3ms + 4*N1* SMTC periodicity + 4*OFDM symbol]
NR SCell known condition in FR2 could be:
-	During the period equal to max([5] measCycleSCell,  [5] DRX cycles) for FR2 before the reception of the SCell activation command:
-	the UE has sent a valid measurement report for the SCell being activated and
-	the SSB measured remains detectable according to the cell identification conditions specified in section 9.2 and 9.3 by any UE Rx beam.
· SCell remains detectable by any Tx beam being used by the UE
-	the SSB measured during the period equal to max([5] measCycleSCell, [5] DRX cycles) also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
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