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1. Introduction
In RAN4 #109 meeting, RRM performance requirements for FR2 SCell activation delay reduction were discussed and the WF [1] was approved. 
In this paper, we present our views on RRM performance requirements for FR2 SCell activation delay reduction issues captured in the WF [1].

2. Discussion
Test case design
Status in the WF [1]:
	Issue 3-2-1: Generic configuration for all TCs
· Proposal 1 (Nokia):
· The performance requirements for L3 report and L1 report needs to be verified in the test cases. 
· To allow different values of MeasCycleSCell in test configuration. 
· Proposal 2 (CMCC):
· it is necessary to define test cases for both FR1 and FR2 SCell activation delay reduction.
· Recommended WF
· FFS.



Since the enhancements on L3 reporting during activation and“Use SSB periodicity instead of SMTC periodicity” + “Performing L1-RSRP measurement in non-DRX mode even DRX is configured” are also applied in FR1, it is necessary to define TCs for FR1 SCell activation.
Proposal 1: It is necessary to define test cases for both FR1 and FR2 SCell activation delay reduction.

Status in the WF [1]:
	Issue 3-2-3: TC for “Rx beam sweeping factor reduction (X1 and X2)”
· Proposal 1: 
· to verify the reported L1-RSRP result can meet the accuracy requirements specified in TS38.133 clause 10.1.20.1/2. (Apple, CMCC)
· to verify beam sweeping factor reduction of X1 and X2 in the same test case. (Apple, HW, CTC, QC)
· Proposal 2 (ZTE): 
· Within all the cases in which the beam sweeping reduction is applicable, pick some cases to test the beam sweeping reduction, not need to test under each case.  
· Recommended WF
· FFS



It’s necessary to verify that the reported L1-RSRP result can meet the accuracy requirements specified in TS38.133 clause 10.1.20.1/2. Besides, it’s preferred to verify beam sweeping factor reduction of X1 and X2 in the same test case.
[bookmark: _GoBack]Proposal 2: It’s necessary to verify that the reported L1-RSRP result can meet the accuracy requirements specified in TS38.133 clause 10.1.20.1/2. And it’s preferred to verify beam sweeping factor reduction of X1 and X2 in the same test case.

Status in the WF [1]:
	Issue 3-2-4: whether dedicated TC is needed for “Use SSB periodicity instead of SMTC periodicity” and “Performing L1-RSRP measurement is performed in non-DRX mode even DRX is configured”?
· Option 1 (HW): 
· Yes, define dedicated test cases for following enhancement:
· Use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement
· L1-RSRP measurement is performed in non-DRX mode even DRX is configured
· Option 2 (CTC, QC, MTK): 
· No, the enhancements that “use SSB periodicity instead of SMTC periodicity” and “performing L1-RSRP measurement is performed in non-DRX mode even DRX is configured” can be verified in TCs with “Rx beam sweeping factors reduction”. 
· Option 3 (Apple, CTC):
· Yes for FR1 and No for FR2. Feature of “Use SSB periodicity instead of SMTC periodicity” and “Performing L1-RSRP measurement in non-DRX mode even DRX is configured” can be verified in:
· dedicated test cases for FR1 SCell activation;
· test cases of “beam sweeping factors reduction” for FR2 SCell activation. 
· Recommended WF
· FFS



In our views, for FR2 SCell activation, the enhancements that “use SSB periodicity instead of SMTC periodicity” and “performing L1-RSRP measurement is performed in non-DRX mode even DRX is configured” can be verified in TCs with “Rx beam sweeping factors reduction”. For FR1 SCell activation, since there is no enhancement on beam sweeping factor, dedicated TC is needed for “use SSB periodicity instead of SMTC periodicity” and “performing L1-RSRP measurement is performed in non-DRX mode even DRX is configured”.
Proposal 3: For FR2 SCell activation, the enhancements that “use SSB periodicity instead of SMTC periodicity” and “performing L1-RSRP measurement is performed in non-DRX mode even DRX is configured” can be verified in TCs with “Rx beam sweeping factors reduction”.
Proposal 4: For FR1 SCell activation, dedicated TC is needed for “use SSB periodicity instead of SMTC periodicity” and “performing L1-RSRP measurement is performed in non-DRX mode even DRX is configured”.

Status in the WF [1]:
	Issue 3-2-5: NR operation mode for the TCs, e.g., EN-DC, NR-DC, NE-DC and SA
· Option 1 (Apple): 
· Regarding the different NR operation modes (EN-DC, NR-DC, NR-CA etc.), UE only needs to pass test in one mode (e.g., EN-DC, or NR CA, or NR-DC) to verify this enhancement. 
· unknown SCell in FR1 for EN-DC with FG31-1 
· unknown SCell in FR1 for EN-DC with FG31-3
· unknown SCell in FR2 for EN-DC with FG31-1
· unknown SCell in FR2 for EN-DC with FG31-2 and FG31-3
· unknown SCell in FR1 (FR1+FR1 NR CA) with FG31-1
· unknown SCell in FR1 (FR1+FR1 NR CA) with FG31-3
· unknown SCell in FR2 (FR1+FR2 NR CA) with FG31-1
· unknown SCell in FR2 (FR1+FR2 NR CA) with FG31-2 and FG31-3
· Option 2 (CTC): 
· NR operation mode including NR SA, EN-DC, NR-DC for the TCs can be considered. However, if only one mode is considered, NR SA need to be prioritized.
· Option 3 (ZTE):
· Multiple modes should be considered, including FR1 NR CA, FR2 NR CA, FR1+FR2 NR CA, FR1 EN/NR-DC, FR1+FR2 EN/NR-DC, FR2 NR-DC.
· Option 4 (Ericsson):
· RAN4 to perform the tests for EN-DC, NR-DC and SA scenarios
· Option 5 (MTK): Use the following NR operation mode for the TCs
· Unknown SCell in FR2 for EN-DC with the L3 reporting during activation
· Unknown SCell in FR2 (FR1+FR2 NR CA) with the beam sweeping factor reduction
Note: 
· FG31-1: L3 reporting during activation, 
· FG31-2: beam sweeping factor reduction
· FG31-3: “Use SSB periodicity instead of SMTC periodicity” + “Performing L1-RSRP measurement in non-DRX mode even DRX is configured”.
· Recommended WF
· FFS



In our views, UE only needs to pass the test in one of the modes including NR CA, EN-DC, NR-DC to verify each enhancement.
Proposal 5: UE only needs to pass the test in one of the modes including NR CA, EN-DC, NR-DC to verify each enhancement.

Status in the WF [1]:
	Issue 3-2-6: Candidate test case list based on proposals from companies
· Please note the following table doesn’t mean all the test cases in this table will be specified.
· TC1/5/9 will be specified. Other TCs are still FFS.
	Feature
	Index
	Test case
	This TC is needed
	This TC is NOT needed
	FR1 or FR2
	Volunteer Company to lead CR

	FG31-1: 
L3 report based enhancement
	1
	FR2 unknown SCell activation with L3 report
	Apple, Nokia, CMCC, OPPO, CTC, ZTE, QC, Ericsson, MTK,vivo, Huawei
	
	For FR2
	QC (NR-CA)

	
	2
	FR2 PUCCH SCell activation delay with L3 report
	Nokia, ZTE, Huawei
	Apple, MTK,QC,vivo
	For FR2
	Huawei

	
	3
	Multiple SCell activation delay with FR2 unknown SCell with L3 report
	Nokia, CMCC, ZTE, Ericsson, Huawei
	Apple, MTK,QC
	For FR2
	

	
	4
	FR2 PUCCH SCell activation delay with L3 report with Multiple SCells
	CMCC, ZTE, Huawei
	Apple, MTK,QC,vivo
	For FR2
	

	
	5
	FR1 unknown SCell activation with L3 report
	Apple, Nokia, QC, CTC,vivo, MTK
	
	For FR1
	vivo

	
	6
	FR1 PUCCH SCell activation delay with L3 report
	Ericsson
	Apple,QC,vivo, MTK
	For FR1
	

	
	7
	Multiple SCell activation delay with FR1 unknown SCell with L3 report
	Ericsson
	Apple,QC,vivo, MTK
	For FR1
	

	
	8
	FR1 PUCCH SCell activation delay with L3 report with Multiple Scells
	
	Apple,QC,vivo, MTK
	For FR1
	

	FG31-2: 
Beam sweeping factors reduction
	9
	FR2 unknown SCell activation with FG31-2 and FG31-3
	Apple, Nokia, CMCC, OPPO, CTC, QC, MTK,vivo, Huawei
	
	For FR2 (FG31-3 in this TC is up to issue 3-2-4)
	Nokia

	
	10
	Multiple SCell activation delay with FR2 unknown SCell with FG31-2 and FG31-3
	
	Apple, MTK,QC,vivo
	For FR2(FG31-3 in this TC is up to issue 3-2-4)
	

	
	11
	FR2 PUCCH SCell activation delay with FG31-2 and FG31-3
	Nokia, Ericsson, Huawei
	Apple, MTK,QC,vivo
	For FR2(FG31-3 in this TC is up to issue 3-2-4)
	

	
	12
	FR2 PUCCH SCell activation delay with FG31-2 and FG31-3 with Multiple SCells
	
	Apple, MTK,QC,vivo
	For FR2(FG31-3 in this TC is up to issue 3-2-4)
	

	
	13
	FR2 Direct SCell activation delay with FG31-2 and FG31-3 at SCell addition
	Nokia, CMCC, Ericsson
	Apple, MTK,QC,vivo
	For FR2(FG31-3 in this TC is up to issue 3-2-4)
	

	
	14
	FR2 Direct SCell activation delay with FG31-2 and FG31-3 at Handover
	Nokia, CMCC, Ericsson
	Apple, MTK,QC,vivo
	For FR2(FG31-3 in this TC is up to issue 3-2-4)
	

	
	15
	FR2 Direct SCell activation delay of Multiple Downlink SCells with FG31-2 and FG31-3 at SCell addition
	
	Apple, MTK,QC,vivo
	For FR2(FG31-3 in this TC is up to issue 3-2-4)
	

	
	16
	FR2 Direct SCell activation delay of Multiple Downlink SCells with FG31-2 and FG31-3 at Handover
	
	Apple, MTK,QC,vivo
	For FR2(FG31-3 in this TC is up to issue 3-2-4)
	

	FG31-3: 
(1)Use SSB periodicity instead of SMTC periodicity” 
(2)“Performing L1-RSRP measurement in non-DRX mode even DRX is configured”
	17
	FR1 unknown SCell activation with FG31-3
	Apple, CMCC, CTC, Ericsson, Nokia,vivo
	QC, MTK
	For FR1
	

	
	18
	Multiple SCell activation delay with FR1 unknown SCell with FG31-3
	
	Apple,QC,vivo, MTK
	For FR1
	

	
	19
	FR1 PUCCH SCell activation delay with FG31-3
	
	Apple,QC,vivo, MTK
	For FR1
	

	
	20
	FR1 PUCCH SCell activation delay with FG31-3 with Multiple SCells
	
	Apple,QC,vivo, MTK
	For FR1
	

	
	21
	FR1 Direct SCell activation delay with FG31-3 at Scell addition
	
	Apple,QC,vivo, MTK
	For FR1
	

	
	22
	FR1 Direct SCell activation delay with FG31-3 at Handover
	
	Apple,QC,vivo, MTK
	For FR1
	

	
	23
	FR1 Direct SCell activation delay of Multiple Downlink Scells with FG31-3 at Scell addition
	
	Apple,QC,vivo, MTK
	For FR1
	

	
	24
	Direct FR2 SCell activation delay of Multiple Downlink Scells with FG31-3 at Handover
	
	Apple,QC,vivo, MTK
	For FR1
	

	
	25
	FR2 unknown SCell activation with FG31-3
	Nokia, Huawei
	Apple,QC, MTK
	For FR2(need this TC or not is up to issue 3-2-4)
	

	
	26
	Multiple SCell activation delay with FR2 unknown Scell with FG31-3
	
	Apple,QC,vivo, MTK
	For FR2(need this TC or not is up to issue 3-2-4)
	

	
	27
	FR2 PUCCH SCell activation delay with FG31-3
	
	Apple,QC,vivo, MTK
	For FR2(need this TC or not is up to issue 3-2-4)
	

	
	28
	FR2 PUCCH SCell activation delay with FG31-3 with Multiple Scells
	
	Apple,QC,vivo, MTK
	For FR2(need this TC or not is up to issue 3-2-4)
	

	
	29
	FR2 Direct SCell activation delay with FG31-3 at Scell addition
	
	Apple,QC,vivo, MTK
	For FR2(need this TC or not is up to issue 3-2-4)
	

	
	30
	FR2 Direct SCell activation delay with FG31-3 at Handover
	
	Apple,QC,vivo, MTK
	For FR2(need this TC or not is up to issue 3-2-4)
	

	
	31
	FR2 Direct SCell activation delay of Multiple Downlink Scells with FG31-3 at Scell addition
	
	Apple,QC,vivo, MTK
	For FR2(need this TC or not is up to issue 3-2-4)
	

	
	32
	Direct FR2 SCell activation delay of Multiple Downlink Scells with FG31-3 at Handover
	
	Apple,QC,vivo, MTK
	For FR2(need this TC or not is up to issue 3-2-4)
	


Note: the color code in above table is only for differentiating FR1 and FR2 TCs.



Since the enhancements for different scenarios including multiple SCell activation, direct SCell activation, PUCCH SCell activation, are expanded from the enhancements for FR2/FR1 unknown SCell activation, it’s not necessary to design test cases for all scenarios. Therefore, in our views, Index 1 “ FR2 unknown SCell activation with L3 report”, Index 5 “ FR1 unknown SCell activation with L3 report”, Index 9 “ FR2 unknown SCell activation with FG31-2 and FG31-3”, and Index 17 “ FR1 unknown SCell activation with FG31-3” in the test case list are sufficient.
Observation 1: Since the enhancements for different scenarios including multiple SCell activation, direct SCell activation, PUCCH SCell activation, are expanded from the enhancements for FR2/FR1 unknown SCell activation, it’s not necessary to design test cases for all scenarios.
Proposal 6: It’s sufficient with the following test cases:
				Index 1 “FR2 unknown SCell activation with L3 report”;
				Index 5 “FR1 unknown SCell activation with L3 report”;
				Index 9 “FR2 unknown SCell activation with FG31-2 and FG31-3”;
				Index 17 “FR1 unknown SCell activation with FG31-3”.

3. Conclusion
The contribution presents our views on RRM performance requirements for FR2 SCell activation delay reduction, with the following observations and proposals:
Proposal 1: It is necessary to define test cases for both FR1 and FR2 SCell activation delay reduction.
Proposal 2: It’s necessary to verify that the reported L1-RSRP result can meet the accuracy requirements specified in TS38.133 clause 10.1.20.1/2. And it’s preferred to verify beam sweeping factor reduction of X1 and X2 in the same test case.
Proposal 3: For FR2 SCell activation, the enhancements that “use SSB periodicity instead of SMTC periodicity” and “performing L1-RSRP measurement is performed in non-DRX mode even DRX is configured” can be verified in TCs with “Rx beam sweeping factors reduction”.
Proposal 4: For FR1 SCell activation, dedicated TC is needed for “use SSB periodicity instead of SMTC periodicity” and “performing L1-RSRP measurement is performed in non-DRX mode even DRX is configured”.
Proposal 5: UE only needs to pass the test in one of the modes including NR CA, EN-DC, NR-DC to verify each enhancement.
Observation 1: Since the enhancements for different scenarios including multiple SCell activation, direct SCell activation, PUCCH SCell activation, are expanded from the enhancements for FR2/FR1 unknown SCell activation, it’s not necessary to design test cases for all scenarios.
Proposal 6: It’s sufficient with the following test cases:
				Index 1 “FR2 unknown SCell activation with L3 report”;
				Index 5 “FR1 unknown SCell activation with L3 report”;
				Index 9 “FR2 unknown SCell activation with FG31-2 and FG31-3”;
				Index 17 “FR1 unknown SCell activation with FG31-3”.
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