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1 	Introduction
In the latest RAN4 meeting NR SCell activation delay in FR2 was extensively discussed but without agreements on this requirement because the exact procedure for the first SCell being activating in FR2 are not aligned. Therefore in this contribution we provided further considerations on this open issue.
2 Discussion 
In [1] the possible way to define SCell known conditions was agreed as: 
	Agreement: Scell known condition for FR2
· Option 1: For the first SCell activation in FR2 bands, if UE reports the L3-RSRP recently for a targeting cell, then that target cell can be viewed as known cell in terms of rough timing acquired for target cell.
· A NR cell in FR2 is said to be known if it meets the following conditions:
· During the period equal to [X ms]:
· the UE has sent a valid measurement report for the cell and
· the cell remains detectable according to the cell identification conditions
· The SSB measured during the period equal to [Y ms] also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
· FFS on X and Y values.
· Option2: Do not define Scell known condition for FR2.



In general, the procedure for SCell activation in FR2 are given in Figure 1 below, in which the beam indication (e.g. activation of TCI states for PDCCH/PDSCH) can be triggered before SCell activation (e.g. at T(m) in Figure 1). 
· Step 0) Before SCell configuration, UE performs L3 measurements on the neighbour cells. If the measurement configuration including beam index reporting, the index of several strongest TX beams UE received will be reported to gNB. 
· Step 1) After gNB receiving the measurement reporting of SCells to be activated, the possible candidates of SCell to be activated will be selected by gNB. Then it can forward “Scell configuration” to UE at T(n).
· Step 2) After UE processing RRC singling, the corresponding IE to indicate the completion on Scell configuration will feedback to gNB at T(n+20).
· Step 3-1) gNB can forward TCI configuration before (or after) SCell activation MAC CE 
· Step 3-2) gNB can forward L1 measurement configuration before (or after) SCell activation MAC CE. 
· Step 4) When UE SCell activation was triggered by necessary MAC CE, UE will start SCell activation procedure including MAC CE decoding, RF chain warming up, AGC gain settling, cell search. 
· Step 5) Depending on L1 measurement configuration, UE will report L1 measurement results including the beam information to gNB within TL1, RSRP  which is configured by higher layer parameter. 
· Step 6) UE will perform “i” times L1 RSRP measurements until receiving TCI activation MAC CE. With the necessary measurement information (e.g. L1 measurement results), gNB can activate TCI at T(m+k). If the interval (denoted as “Z”) between the latest L1 RSRP (denoted as “ith” L1 RSRP in Figure 1) reporting and TCI activation is larger than [TBD]ms, the last L1-RSRP measurement results can be assumed expired. Then UE need perform the new L1 measurement as described in Step 7) and 8). Otherwise, UE can assumed that this TCI configuration is valid and the correct beam for CSI reporting obtained then jump into Step 9). 
· Step 7 &8) performing and reporting additional one L1 RSRP measurement if “Z” is larger than the specific timer.
· Step 9) After the activation finished by valid SCell CSI reporting to gNB, normal SCell operations should be applied, including PDCCH monitoring, and PUCCH transmissions.



Figure 1. An example of FR2 SCell activation procedure 


Same as we defined the known conditions for FR1 SCell activation, in order to the guarantee the cell level timing is still valid when FR2 SCell being activated, the interval between the UE sending a valid measurement report and the beginning of SCell activation (denoted as “X” in Figure 1) shall be limited. 
However, the difference in FR2 is that we also need to consider how to choose Tx/Rx beam at both UE and network side. UE Rx/Tx rough beam can be determined in cell search and L3 measurement procedure. As for network side, since there is no PRACH procedure, the rough beam can be only determined by UE measurement report with index. Without measurement report, network has no idea which Tx beam to use and hence cannot correctly configure TCI and L1-RSRP , unless network wants pre-configure all the candidate resources, but this will bring unnecessary burden for UE. Therefore, we propose not to define any requirement for the case where there is no measurement report before SCell activation command or the measurement report is invalid, i.e. >X ms.
Proposal 1: no requirement for the case where there is no measurement report before SCell activation command or the measurement report is invalid, i.e. >X ms.

On the other hand, Y in [1] is same as the total activation delay (the total time from Step 4 to 9 in Figure 1). It seems irrelevant to define known condition for FR2 Scell activation define with this parameter. In our view, it is not necessary to define the known/unknown condition by “Y” but by SINR side condition to ensure that FR2 SCell to be activated can be detectable over all the activation procedure(at least from Step 4 to Step 9 in Figure 1). 
Observation 1: The side condition of “Y” to define FR2 SCell activation known/unknown in [1] can be removed. 

Furthermore “Z” in [1] can be defined as the interval between the last L1 RSRP reporting and TCI activation reception at UE side, which is to distinct the cases if the beam information is still be valid when TCI activating. 
Based on the observations above, the known/ unknown condition for FR2 SCell activation can be defined as:
Proposal 2: Scell in FR2 is known if it has been meeting following conditions
· During the period (denoted as “X”) equal to [TBD]:
· the UE has sent a valid measurement report for the cell and
· the active TCI state is selected based on UE report in [Z ]
· the cell remains detectable according to the cell identification conditions
Otherwise SCell in FR2 is unknown.

Therefore, based on the known/unknown conditions above, the possible scenarios below shall be distinguished from the perspective of necessary procedures needed:
1. Known (X<[TBD] && Z<[TBD])
a. L3-measurement is still valid 
i. No cell search 
ii. No AGC if measurement cycle is less than [160ms]
b. TCI activation is valid: TCI can indicate which fine beam shall be used for CSI reporting. 
i. No extra L1-RSRP for TCI activation beside the first one after receiving SCell activation MAC CE
2. Unknown (X>[TBD], Z<[TBD])
a. L3-measurement is invalid. 
i. Need both cell search and fine timing adjustment 
ii. Need AGC adjustment 
iii. Need to restart L3 measurement and report (e.g. TL3_meas)
b. TCI activation is invalid either before the restart L3 measurement reports because TX beam knowledge was expired. 
i. Need extra L1-RSRP for TCI activation beside the first one after receiving TCI activation MAC CE
3. Unknown (X<[TBD], Z>[TBD])
a. L3-measurement is valid. 
i. No cell search 
ii. And no AGC if measurement cycle is less than [160ms]
b. TCI activation is invalid: CSI-RS indicated by TCI may be invalid for CSI reporting because “Z” is larger enough. The new L1 RSRP measurement is need.
i. Re-perform L1-RSRP measurement for valid fine beam information after receiving TCI activation MAC CE
4. Unknown (X>[TBD], Z>[TBD])
i. Need both cell search and fine timing adjustment 
ii. Need AGC 
iii. Need to restart L3 measurement and report 
iv. After the L3 measurements updating, it also need to re-perform L1-RSRP measurement for the fine beam information after receiving TCI activation MAC CE
According to proposal 1 above, there is no requirement for case 2 and 4. Meanwhile, since the time of TCI activation is up to gNB, the L1 RSRP measurements happened before TCI activation is uncertain. Hereby we can denote the time from first L1 measurement configuration to the latest L1 RSRP reporting before TCI activation as “TL1_RSRP_uncertain ”. 
Observation 2: The uncertain interval between first L1 measurement configuration after SCell activation MAC CE and the latest L1 RSRP reporting before TCI activation MAC CE (denoted as “TL1_RSRP_uncertain”) shall be included in the total FR2 SCell activation delay. 

Alternatively in order to avoid the too large SCell activation delay it is better to require TCI activation be triggered after the L1 RSRP measurement during the activation process. For example in Figure 1 “k” shall be less TL1-RSRP. Otherwise, the longer SCell activation time introduced by gNB will be expected.
Particularly as agreed in the last meeting, the SCell activation procedure in FR2 can begin from the MAC CE reception and end by the valid CSI feedback to gNB. Thus we can conclude that:
Proposal 3: SCell activation time in FR2 can be:
Tactivation_time = TMAC-CE,SCell Activation + TTCI-Switch, MAC + TL1_RSRP_uncertain                    
	Scenarios
	Known
	Unknown

	
	X<TBD, Z<TBD
	X<TBD, Z>TBD

	TMAC-CE,SCell Activation
	3ms
	3ms

	TTCI-Switch, MAC: 
	same as MAC-CE based TCI switch delay
	same as MAC-CE based TCI switch delay

	TL1_RSRP_uncertain
	The actual value of TL1_RSRP_uncertain shall depend upon the CSI-ReportConfig and TCI activation MAC CE configuration.



3 Conclusion
In this contribution, further considerations on NR FR2 SCell activation delay requirements. In conclusion, the following observations and proposals can be drawn: 
Proposal 1: no requirement for the case where there is no measurement report before SCell activation command or the measurement report is invalid, i.e. >X ms.
Observation 1: The side condition of “Y” to define FR2 SCell activation known/unknown in [1] can be removed. 
Proposal 2: Scell in FR2 is known if it has been meeting following conditions
· During the period (denoted as “X”) equal to [TBD]:
· the UE has sent a valid measurement report for the cell and
· the active TCI state is selected based on UE report in [Z ]
· the cell remains detectable according to the cell identification conditions
Otherwise SCell in FR2 is unknown.
Observation 2: The uncertain interval between first L1 measurement configuration after SCell activation MAC CE and the latest L1 RSRP reporting before TCI activation MAC CE (denoted as “TL1_RSRP_uncertain”) shall be included in the total FR2 SCell activation delay. 
Proposal 3: SCell activation time in FR2 can be:
Tactivation_time = TMAC-CE,SCell Activation + TTCI-Switch, MAC + TL1_RSRP_uncertain      
	Scenarios
	Known
	Unknown

	
	X<TBD, Z<TBD
	X<TBD, Z>TBD

	TMAC-CE,SCell Activation
	3ms
	3ms

	TTCI-Switch, MAC: 
	same as MAC-CE based TCI switch delay
	same as MAC-CE based TCI switch delay

	TL1_RSRP_uncertain
	The actual value of TL1_RSRP_uncertain shall depend upon the CSI-ReportConfig and TCI activation MAC CE configuration.
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