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Discussion
1 
Introduction 
In the last R4 Adhoc meeting, the SCell activation requirements were discussed and a WF was agreed [1]. One of important open issues is the known PSCell/SCell condition for NR as captured below.
	· Reuse the condition of known NR PSCell/SCell definition from LTE for FR1.

· Define the condition of known NR PSCell/Scell for FR2.




Therefore in this contribution we will provide some considerations on this condition.

2 
Discussion 
In LTE, in the SCell activation requirement a cell is known if measurements of the secondary component carrier have been configured and reported by UE during the last max(5 measCycleSCell, 5 DRX cycles) period, otherwise it is unknown [2, TS36.133 v14.3.0]. The rationale behind this side condition is reuse the conclusion for the handover interruption requirements in TS36.133 [3, R4-124511]
	5.1.2.1.2.1
Interruption time for normal handover
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt


Tinterrupt = Tsearch + TIU + 20 ms

Where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.
NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 8.1.2.2.1 for intra-frequency handover and Clause 8.1.2.3.1 for inter-frequency handover.



Similarly, in NR the side condition to justify cell known/unknown is depending on whether the symbol level timing could be acquired by measurements firstly. And if the interval between the two closed measurements is too long, the timing offset could be exceed the one CP length since the allowed local oscillator timing drift. For example, the clock generator’s frequency offset can be ranged from -100ppm to +100ppm [3]. And in LTE typically there is ±1ppm LO frequency/timing error tolerance. If there is not any timing offset estimation and correction within max(5 measCycleSCell, 5 DRX cycles) (e.g. the possible maximum duration is about 5*1.28s), the total timing error can be 5us which is about 1 CP length. Therefore, for NR FR1 in which the numerology is almost same as that of LTE (e.g. subcarrier spacing and CP length) the similar side condition to justify known/unknown cell can be applicable. But for FR2 with the different CP length, the different side condition shall be needed.

Straightforwardly, if the same LO timing drift tolerance used, the duration in which no measurement occurred shall be reduced proportionally with CP length. That is for this side condition for both FR1 and FR2, it is reasonable to assume the symbol timing of SCell can be known if there is measurement within 2^(-
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)* max(5 measCycleSCell, 5 DRX cycles). 

Observation 1: For NR FR1 and FR2 cells, the timing of SCell can be known if there is measurement within 2^(-
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)* max(5 measCycleSCell, 5 DRX cycles) 
However, regarding to FR2 with beamforming, UE may use the different TX/RX beam when SCell addition/release or activation/deactivation. Since the timing information is identical for all TX beams from UE perspective, UE can acquire the correct timing from the any detectable beams. And with SINR side condition for NR PSCell/SCell addition and activation agreed as high as -3dB, it can be assumed that at least one of beams for FR2 cells is detectable. 
Observation 2: For NR FR2 SCells addition and activation under -3dB SINR side condition, TX beam timing can be acquired by any beams detectable by UE.  
With these two observations, we can safely propose that:

Proposal 1: When measurements on SCell were performed within 2^(-
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)* max(5 measCycleSCell, 5 DRX cycles), it can be assumed that the timing is known. Otherwise the timing information is unknown.
3 Conclusion
In this contribution, our considerations on condition of known NR PSCell/SCell definition can be drawn: 
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