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Introduction
The NR SCell activation delay has been discussed in the past several RAN4 meetings. In RAN4 #88 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 in FR2.
Discussion
SCell activation delay
[bookmark: _Hlk517437907]In the Gothenburg 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* TSMTC_SCell +2ms], if the SCell measurement cycle is equal to or smaller than [160ms].
-	[3ms+TSMTC_MAX+TSMTC_SCell +2ms], if the SCell measurement cycle is larger than [160ms].
If the SCell is unknown and belongs to FR1, Tactivation_time is:
-	[3ms+ 2*TSMTC_MAX+2*TSMTC_SCell +2ms]  provided the SCell can be successfully detected on the first attempt.
If the SCell being activated belongs to FR2, and there is at least one active serving cell on that FR2 band, then Tactivation_time is: [3ms+ TBD],
If the SCell being activated belongs to FR2, and there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1, then, Tactivation_time is [3ms+ 25*TSMTC_SCell +2ms].



The SCell activation time in FR2 is still open, Similar to the time in FR1, this needs to include time for MAC-CE message decode and application, AGC settling, search and timing refinement if needed.
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.
In case there is no active cell on that FR2 band, since the difference between known and unknown SCell, we would split to two cases as in FR1: known SCell and unknown SCell.
Known SCell is per definition already detected, measured and reported. In FR2, since Tx and Rx beamforming is used, we need to consider the impact by beamforming. Since it is known SCell and already detected, the Tx beam should not be changed, Considering Rx beamforming, scaling factor is added. 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. 
[bookmark: _Hlk521661430]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 is added. 4*8 SMTC periodicity is needed if the cell can be successfully detected on the first attempt.
SCell activation delay for known cell in FR2 and with no active cell in that FR2 band could be:
-	[3ms+max(TSMTC_SCell, 10ms) +2ms], if the SCell measurement cycle is equal to or smaller than [160ms].
-	[3ms+max(TSMTC_MAX, 10ms)+max(TSMTC_SCell, 10ms)+2ms], if the SCell measurement cycle is larger than [160ms].
[bookmark: _Hlk521662970]SCell activation delay for unknown cell in FR2 and with no active cell in that FR2 band could be [3ms + 2*N1*max(TSMTC_MAX,10ms)+(N1+1)*max(TSMTC_SCell, 10ms) + 2ms]
[bookmark: _Hlk517439673]Proposals are included in our CR [3]. 

SCell known condition
In [2], 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.



In the agreement, the SCell known condition in FR1 is ready, but in FR2, there is no definition for SCell known condition. 
When a cell is a known cell, it means that this cell is already detected, measured and reported, the cell information is visible for UE. 
When a cell is an unknown cell, cell detection is needed. 
Based on this understanding, the SCell activation delay should be different for known cell and unknown cell. It is defined in E-UTRA and FR1 that the SCell activation delay is different for known cell and unknown cell. However the same SCell activation delay is given for FR2 cell. 
For FR2, there are some additional considerations because of beamforming being used. We assume the following scenarios for the period for tracking whether the cell is known:
1) gNb cell and beam remain the same
2) gNb cell remains the same, but beam changes
3) gNb cell changes
UE antenna panel may change or stay the same during the measurement period, but UE is assumed to be monitoring all Rx beams, like we have discussed in [2].  When gNb cell stays the same, UE will still have the cell information even if the UE panel changes. UE Rx panel change does not lead to any loss of cell timing information including fine time and frequency in the UE. 
For case 1) above, the cell remains detectable, measured and reported, so the cell can be considered as a known cell. 
For case 2), gNb cell is the same, and the cell information does not change even if the beam changes. I.e. UE is rotating.  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 SCell activation delay requirements. While the SCell is configured the UE will continuously measure the 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 actived. In this case, gNb cell is the same, the cell remains detectable and no need to do full cell detection again. so in this case the cell can also be considered known. 
For case 3), since gNb cell is changed, UE may lose the cell information, then UE needs to detect the cell again. In this case the cell can be considered unknown.
Based on this analysis, the cell in case 1 & 2 remains detectable. From requirements point of view, RAN4 can include a condition that for a known SCell it is assumed that the Tx beam that transmitted SSB when the UE reported the cell has not changed, and under such condition the cell is and remains detectable. With this assumption, we can consider that the cell in case 1 & 2 is a known cell, and the cell in case 3 is an unknown cell. Compared to FR1, Cell known definition is also needed for FR2. In current SCell known condition in FR1, it is already indicated that the SSB measured from NR SCell being configured also remains detectable. So we could reuse the definition of SCell known condition in FR1 for FR2 directly. 
NR SCell known condition in FR2 could be the same as FR1.
Proposals are included in our CR [3]. 
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 and with no active cell in that FR2 band could be:
-	[3ms+max(TSMTC_SCell, 10ms) +2ms], if the SCell measurement cycle is equal to or smaller than [160ms].
-	[3ms+max(TSMTC_MAX, 10ms)+max(TSMTC_SCell, 10ms)+2ms], if the SCell measurement cycle is larger than [160ms].
1. SCell activation delay for unknown cell in FR2 and with no active cell in that FR2 band could be [3ms + 2*N1*max(TSMTC_MAX,10ms)+(N1+1)*max(TSMTC_SCell, 10ms) + 2ms]
1. [bookmark: _GoBack]NR SCell known condition in FR2 could be the same as FR1.
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