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1. Introduction
[bookmark: _Hlk131426020]The Rel-18 WI of even further RRM enhancement was approved in [1] and further revised in [2]. The core requirements are stable based on previous discussion. In last RAN4 meeting, the performance requirements are initially discussed [3][4]. In this paper, we provide our views on performance requirements for FR2 SCell activation delay reduction.
2. Discussion
Based on the agreement reached so far, enhancement for FR2 SCell activation delay reduction are summarized in following table.
Table I. Enhancement for FR2 SCell activation delay reduction 
	Enh 1 
	SCell activation command triggered L3 reporting
	Tuncertaitny_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to 
First valid L3-RSRP reporting for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command

	Enh 2
	Beam sweeping factor reduction for L3
	X1= {1,2,4,6}

	
	Beam sweeping factor reduction for L1
	X2= {0,1,2,3,4,5,6,7}

	Enh 3
	Use SSB periodicity (e.g. 20ms) instead of SMTC periodicity for FR2 unknown SCell activation
	Use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement

	Enh 4
	L1-RSRP measurement is performed in non-DRX mode even DRX is configured.
	TL1-RSRP, measure is based on non-DRX mode.



And following FG are introduced:

	31-1
	Enhanced L3 measurement reporting for unknown SCell activation if the valid L3 measurement results are available
	Support of reporting valid L3 measurement results triggered by the SCell activation command

	31-2
	Beam sweeping factor reduction for FR2 unknown SCell activation
	Support of reducing beam sweeping factor for cell detection if UE has full set (N=8) of beam sweeping during AGC settling part during FR2-1 unknown SCell activation procedure

Support of reducing beam sweeping factor for SSB based L1-RSRP measurement if UE has full set (N=8) of beam sweeping during AGC settling part during FR2-1 unknown SCell activation procedure


	31-3
	Shorter measurement interval for unknown SCell activation
	(1) Support of using SSB periodicity instead of SMTC periodicity for the measurement interval during unknown SCell activation when the SMTC is only configured in measurement object for enhanced unknown SCell activation requirement.
(2) Support of performing L1-RSRP measurement in non-DRX mode even DRX is configured during unknown SCell activation




For FG 31-1, it is further divided into two sub cases. One is L3 measurement report is reported before TCI configuration, and the other is TCI configuration is sent before L3 measurement. As analysed in our previous paper for core requirements, the former one is the target scenario for the enhancement that NW can configure the TCI based the triggered L3 measurement report. For the latter case, it means the TCI is indicated most probably based on L1-RSRP report, which is already supported by legacy requirement. The performance of the newly introduced solution can not be tested.
Proposal 1: For L3 measurement reporting triggered by SCell activation command, only define test case when L3 measurement is reported before TCI configuration (i.e. TCI configured after L3 report).
One important issue needs to be discussed is the condition that UE shall report valid L3 report, which is left for discussion in performance stage. The status in last meeting are as follows:
	Issue 3-2-2: Configure to have valid L3 report in TC for “L3 measurement reporting after SCell activation command”

· Option 1 (Apple):
· UL grant of L3 measurement is scheduled before Y= THARQ + 3ms + [M]ms, and the M is as agreed below in RAN4#108bis WF
· Configure the following conditions in TC to make UE report valid L3 result: 
· MeasCycleScell=160ms with no DRX configured; and
· CSSF = 1, i.e., only single MO is configured on target SCC; and
· The SSB measured remains detectable according to the cell identification conditions specified in clause 9.2; and
· the SCell has been configured for a time period longer than the measurement period for intra-frequency measurement on deactivated SCell in Table 9.2.5.2-3 and 9.2.5.2-4, provided the SCell is detected and the side condition Ês/Iot ≥ -2dB is fulfilled; or 
· the SCell has been configured for a time period longer than Tidentify intra with index or Tidentify intra without index defined in clause 9.2.5.1 or clause 9.2.6.2, provided the SCell is newly configured in deactivated state.
· Option 2 (HW): 
· For L3 measurement reporting triggered by SCell activation command, only define test case when L3 measurement is reported before TCI configuration.
· For L3 report after SCell activation, the test setup shall guarantee that UE shall report valid L3 result for SCell activation when the measurement period is no longer than 12800 ms.
· It should be guaranteed that time period between the time point when SCell is configured and the time point when the SCell is activated shall be larger than Tidentify_intra_with_index.
· Option 3 (QC):
· NW configure MO for to-be activated SCell with short MeascycleScell (E.g 160ms or 320ms)
· NW does not configure report configuration for the MO.
· Time gap between receiving Scell addition and Scell activation command is larger than 4s. 
· Test whether UE can follow new types of reporting configuration for L3 report after receiving SCell activation command.
· Option 4 (MTK):
· In FR2 unknown SCell activation with L3 report test case, use M = 4ms + X1*Tssb+X2*Tssb for the time delay requirement (i.e., based on SSB periodicity).
· Recommended WF
· FFS



It is important that to have concurrent conclusion on the conditions when UE will report L3 report; otherwise, NW has no idea on how to implement the feature. Since it is proposed to consider typical scenario to verify the performance of the feature. As analysed in last meeting, measurement period/DRX cycle/CSSF shall be considered. 
The measurement period for FR2 deactivated SCell are as follows:
	Table 9.2.5.2-4: Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(Mmeas_period_w/o_gaps x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:	The requirements also apply to deactivated SCG SCell.







Assuming Kp = 1, measCycleSCell = 160ms which is the minimum configured value. Mmeas_period_w/o_gaps = 40 for PC1/5 and 24 for PC 2/3/4. The Measurement period can be derived as 3840 and 6400 ms without considering DRX and CSSF. It means UE will measurement the to-be-activated SCell at least every 3840/6400ms. Thus, the test case setup shall define a reasonable measurement period for the target SCell. The measurement period should not be too long, otherwise the measurement result could be out dated and invalid for SCell activation. At the same time, the measurement period should not be too short. It should leave enough flexibility for NW configuration and UE power saving.
Observation 1: Regarding the test case setup for L3 report after SCell activation, the measurement period of the to-be-activated SCell shall be properly selected. The measurement period should not be too long to avoid invalid result for SCell activation. At the same time, the measurement period should not be too short. It should leave enough flexibility for NW configuration and UE power saving.
As analysed above, if we consider the impact of CSSF, the measurement period could be longer. If CSSF is equal to 2, the overall measurement period could be 7680/12800 ms. We believe this is a reasonable value to facilitate the feature. If the measurement period is longer than this, which mean UE is measuring the SCell once every tens of seconds, the results is unreliable for FR2 SCell activation. 
Then regarding how to define the conditions that UE shall report valid L3 result for SCell activation, following two approach can be considered:
	Alt1: Define the maximum measurement period. 
	Alt2: Define several typical test setups.
From our understanding, Alt 1 is preferred since NW has more flexibility for configuration, and the as long as the measurement period is within the limit, UE shall report the L3 results. In details, the overall measurement period shall be less than 7680/12800 ms for different PC accordingly.

For Alt2, the logic is similar but it is represented by detailed test set up. As analysed above, take NR SA as example, following test setups should be supported to cover more scenarios.  
We would like to further clarify the impact of CSSF. Taking the CSSF for SA for example, consider FR1+FR2 CA (FR1 PCell), CSSF for this FR2 SCell is 1 if there is no other SCell; otherwise CSSF is 2. For our understanding, assuming CSSF is equal to 1 is will restrict the scenario to deploy the feature. For instance, most likely, NW may also configure FR1 MO. For FR2 only inter-band CA, the situation is the same. 
· Test setup 1 FR1+FR2 CA (FR1 PCell): 
· measCycleSCell = 160ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 1 (Cell 1: FR1 PCell, Cell 2: FR2 to-be-activated SCell/PUCCH SCell)
· Test setup 2 FR1+FR2 CA (FR1 PCell):  
· measCycleSCell = 160ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 2(Cell 1: FR1 PCell, Cell2: FR1 SCell, Cell 3: FR2 to-be-activated SCell/PUCCH SCell)
· Test setup 3 FR1+FR2 CA (FR1 PCell):  
· measCycleSCell = 320ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 1 (Cell 1: FR1 PCell, Cell 2: FR2 to-be-activated SCell/PUCCH SCell)
· Test setup 4 FR2 inter-band CA; 
· measCycleSCell = 160ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 1(Cell 1: FR2 PCell, 2: FR2 to-be-activated SCell/PUCCH SCell)
Proposal 2: Regarding the conditions that UE shall report valid L3 result for SCell activation, following two approaches are suggested:
	Alt1: Define the maximum measurement period. 
· The overall measurement period shall be less than 7680/12800 ms for different PCs accordingly.
	Alt2: Define typical test setups to be covered in corresponding test cases (take NR SA as example).
· Test setup 1 FR1+FR2 CA (FR1 PCell): 
· measCycleSCell = 160ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 1 (Cell 1: FR1 PCell, Cell 2: FR2 to-be-activated SCell/PUCCH SCell)
· Test setup 2 FR1+FR2 CA (FR1 PCell):  
· measCycleSCell = 160ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 2(Cell 1: FR1 PCell, Cell2: FR1 SCell, Cell 3: FR2 to-be-activated SCell/PUCCH SCell)
· Test setup 3 FR1+FR2 CA (FR1 PCell):  
· measCycleSCell = 320ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 1 (Cell 1: FR1 PCell, Cell 2: FR2 to-be-activated SCell/PUCCH SCell)
· Test setup 4 FR2 inter-band CA; 
· measCycleSCell = 160ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 1(Cell 1: FR2 PCell, 2: FR2 to-be-activated SCell/PUCCH SCell)

Regarding the scope the FG 31-1, views among companies are quite diverse. Companies hold different views on whether to define test cases for single SCell activation/PUCCH SCell/multiple SCell activation with and without PUCCH SCell. The major concern is that this will greatly increase the number of test cases. From our understanding, the number of test cases can be controlled by introducing some applicability rules. For instance, if UE can pass the test for PUCCH SCell activation, then UE is not required to pass the test for single SCell activation. But what’s more important is to guarantee the test coverage of this important feature. As discussed in previous meeting, the targeting scenario is that the to-be-activated SCell is the first SCell to be activated in the FR2 band. This is the most common case for PUCCH SCell activation as discussed in Rel-17 FeRRM, since PUCCH Cell has to be the first SCell to be activated in the same group. Besides, multiple SCell activation is also an important scenario when NW is about to activate all serving cell in the same band at one time.
Observation 2: The FG 31-1 is targeting the scenario where the to-be-activated SCell is the first SCell to be activated in the FR2 band. And this is the most common case for PUCCH SCell activation and multiple SCell activation.
Proposal 3: Test case of FG 31-1 shall cover single SCell activation/PUCCH SCell activation/multiple SCell activation with and without PUCCH. The number of test cases that UE is required to pass can be limited by introducing applicability rules.
Thus, based on proposal 3, the detailed test case list for FG 31-1 are as shown in Table I.
[bookmark: _Hlk149229969]Table I: Test case for FR2 SCell activation with FG 31-1.
	Index
	Test case
	Test configuration

	1
	FR2 unknown SCell activation with L3 report with FR1 PCell
	Cell 1: FR1 PCell, Cell 2: FR2 to-be-activated SCell

	2
	FR2 unknown SCell activation with L3 report with FR1 PCell and FR1 SCell
	Cell 1: FR1 PCell, Cell2: FR1 SCell, Cell 3: FR2 to-be-activated SCell

	3
	FR2 unknown SCell activation with L3 report with FR2 PCell
	Cell 1: FR2 PCell, Cell 2: FR2 to-be-activated SCell

	4
	FR2 unknown PUCCH SCell activation with L3 report with FR1 PCell 
	Cell 1: FR1 PCell, Cell 2: FR2 to-be-activated SCell

	5
	FR2 unknown PUCCH SCell activation with L3 report with FR1 PCell and FR1 SCell
	Cell 1: FR1 PCell, Cell2: FR1 SCell, Cell 3: FR2 to-be-activated SCell

	6
	FR2 unknown PUCCH SCell activation with L3 report with FR2 PCell
	Cell 1: FR2 PCell, Cell 2: FR2 to-be-activated SCell

	7
	Multiple FR2 unknown SCell activation with L3 report with FR1 PCell
	Cell 1: FR1 PCell, Cell 2 and Cell 3 (same FR2 band): FR2 to-be-activated SCell

	8
	Multiple FR2 unknown SCell activation with L3 report with FR1 PCell and FR1 SCell
	Cell 1: FR1 PCell, Cell2: FR1 SCell, Cell 3 and Cell 4 (same FR2 band): FR2 to-be-activated SCell

	9
	Multiple FR2 unknown SCell activation with L3 report with FR2 PCell
	Cell 1: FR2 PCell, Cell 2 and Cell3 (same FR2 band): FR2 to-be-activated SCell

	10
	FR2 unknown PUCCH SCell and multiple SCell activation with L3 report with FR1 PCell
	Cell 1: FR1 PCell, Cell 2 and Cell 3 (same FR2 band): FR2 to-be-activated SCell/PUCCH SCell

	11
	FR2 unknown PUCCH SCell and multiple SCell activation with L3 report with FR1 PCell and FR1 SCell
	Cell 1: FR1 PCell, Cell2: FR1 SCell, Cell 3 and Cell 4 (same FR2 band): FR2 to-be-activated SCell/PUCCH SCell

	12
	FR2 unknown PUCCH SCell and multiple SCell activation with L3 report with FR2 PCell
	Cell 1: FR2 PCell, Cell 2 and Cell3 (same FR2 band): FR2 to-be-activated SCell/PUCCH SCell

	measCycleSCell = 160ms; 
Non-DRX or DRX cycle is no larger than 128ms; 



Proposal 4: For FR2 SCell activation with L3 report, RAN4 to define test cases in table I.
Besides, in the test cases, it should be guaranteed that time period between the time point when SCell is configured and the time point when the SCell is activated shall be larger than Tidentify_intra_with_index.
Proposal 5: It should be guaranteed that time period between the time point when SCell is configured and the time point when the SCell is activated shall be larger than Tidentify_intra_with_index.


3. Conclusions
Proposal 1: For L3 measurement reporting triggered by SCell activation command, only define test case when L3 measurement is reported before TCI configuration (i.e. TCI configured after L3 report).
Observation 1: Regarding the test case setup for L3 report after SCell activation, the measurement period of the to-be-activated SCell shall be properly selected. The measurement period should not be too long to avoid invalid result for SCell actvation. At the same time, the measurement period should not be too short. It should leave enough flexibility for NW configuration and UE power saving.
Proposal 2: Regarding the conditions that UE shall report valid L3 result for SCell activation, following two approaches are suggested:
	Alt1: Define the maximum measurement period. 
· The overall measurement period shall be less than 7680/12800 ms for different PCs accordingly.
	Alt2: Define typical test setups to be covered in corresponding test cases (take NR SA as example).
· Test setup 1 FR1+FR2 CA (FR1 PCell): 
· measCycleSCell = 160ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 1 (Cell 1: FR1 PCell, Cell 2: FR2 to-be-activated SCell/PUCCH SCell)
· Test setup 2 FR1+FR2 CA (FR1 PCell):  
· measCycleSCell = 160ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 2(Cell 1: FR1 PCell, Cell2: FR1 SCell, Cell 3: FR2 to-be-activated SCell/PUCCH SCell)
· Test setup 3 FR1+FR2 CA (FR1 PCell):  
· measCycleSCell = 320ms; 
· No n-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 1 (Cell 1: FR1 PCell, Cell 2: FR2 to-be-activated SCell/PUCCH SCell)
· Test setup 4 FR2 inter-band CA; 
· measCycleSCell = 160ms; 
· Non-DRX or DRX cycle is no larger than 128ms; 
· CSSF = 1(Cell 1: FR2 PCell, 2: FR2 to-be-activated SCell/PUCCH SCell)
Observation 2: The FG 31-1 is targeting the scenario where the to-be-activated SCell is the first SCell to be activated in the FR2 band. And this is the most common case for PUCCH SCell activation and multiple SCell activation.
Proposal 3: Test case of FG 31-1 shall cover single SCell activation/PUCCH SCell activation/multiple SCell activation with and without PUCCH. The number of test cases that UE is required to pass can be limited by introducing applicability rules.
Proposal 4: For FR2 SCell activation with L3 report, RAN4 to define test cases in table I.
Proposal 5: It should be guaranteed that time period between the time point when SCell is configured and the time point when the SCell is activated shall be larger than Tidentify_intra_with_index.
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