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<Start of Change #1>
10.1.20	L1-RSRP accuracy requirements for FR2
10.1.20.1	SSB based L1-RSRP accuracy requirements
Unless otherwise specified, the requirements for absolute accuracy and relative accuracy of SSB based L1-RSRP in this clause apply to all SSBs of the serving cell configured for L1-RSRP measurement, [all the SSBs of the serving cell configured for L1-RSRP measurement when the UE is configured with groupBasedBeamReporting-r17 set to 'enabled'] and all SSBs of cell(s) with different PCI from serving cell configured for L1-RSRP measurement in FR2.
10.1.20.1.1	Absolute Accuracy
The accuracy requirements in Table 10.1.20.1.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.1 for a corresponding Band for each relevant SSB.
-	The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in clause 7.3.4 of TS 38.101-2 [19].
Table 10.1.20.1.1-1: SSB based L1-RSRP absolute accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dBm / SCSSSB Note 2
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	SCSSSB = 120kHz
	SCSSSB = 240kHz
	
	

	±6.5
	±9.5
	≥-3
	Same value as SSB_RP in Table B.2.4.1-2, according to UE Power class, operating band and angle of arrival
	N/A
	-70

	8.5
	11.5
	≥-3
	N/A
	-70
	-50

	NOTE 1:	Io specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
NOTE 2:	Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
NOTE 3:	In the test cases, the SSB Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.



10.1.20.1.2	Relative Accuracy
The relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the largest measured value of L1-RSRP among all SSBs of the cell (serving cell or cell with different PCI from serving cell) on which UE performs L1-RSRP measurements.
When the UE is configured with groupBasedBeamReporting-r17 set to 'enabled', the relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the largest measured value of L1-RSRP among all SSBs of the serving cell on which UE performs L1-RSRP measurements [with different Rx beams, the all SSBs are in the same or different resource set (s) in one CSI resource setting].
The accuracy requirements in Table 10.1.20.1.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.1 for a corresponding Band for each relevant SSB.
-	The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in clause 7.3.4 of TS 38.101-2 [19].
Table 10.1.20.1.2-1: SSB based L1-RSRP relative accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dBm / SCSSSB Note 3
	dBm/BWChannel

	
	
	
	SCSSSB = 120kHz
	SCSSSB = 240kHz
	

	6.5
	9.5
	≥-3
	Same value as SSB_RP in Table B.2.4.1-2, according to UE Power class, operating band and angle of arrival
	-50

	NOTE 1:	Io specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of SSBs to which the requirement applies.
NOTE 3:	Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
NOTE 4:	In the test cases, the SSB Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.


10.1.20.2	CSI-RS based L1-RSRP accuracy requirements
10.1.20.2.1	Absolute Accuracy
Unless otherwise specified, the requirements for absolute accuracy of CSI-RS based L1-RSRP in this clause apply to all CSI-RS resources of the serving cell configured for L1-RSRP measurement, [and all the CSI-RSs of the serving cell configured for L1-RSRP measurement when the UE is configured with groupBasedBeamReporting-r17 set to 'enabled'].
The accuracy requirements in Table 10.1.20.2.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.2 for a corresponding Band for each relevant CSI-RS.
-	The bandwidth of CSI-RS is 48 PRBs and the density is 3. 
-	The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in clause 7.3.4 of TS 38.101-2 [19].
The performance with larger bandwidth of CSI-RS is equal to or better than the accuracy requirements in Table 10.1.20.2.1-1.
Table 10.1.20.2.1-1: CSI-RS based L1-RSRP absolute accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	CSI-RS Ês/Iot
	Io Note 1 range

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dBm / SCSCSI-RS Note 2
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	SCSCSI-RS = 60kHz
	SCSCSI-RS = 120kHz
	
	

	±6.5
	±9.5
	≥-3
	Same value as CSI-RS_RP in Table B.2.4.2-2, according to UE Power class, operating band and angle of arrival
	N/A
	-70

	8.5
	11.5
	≥-3
	N/A
	-70
	-50

	NOTE 1:	Io specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
NOTE 2:	Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
NOTE 3:	In the test cases, the CSI-RS Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.



10.1.20.2.2	Relative Accuracy
The relative accuracy of CSI-RS based L1-RSRP is defined as the L1-RSRP measured from one CSI-RS compared to the largest measured value of L1-RSRP among all CSI-RS resources of the serving cell.
For simultaneous reception from multiple directions, when the UE is configured with groupBasedBeamReporting-r17 set to 'enabled', the relative accuracy of CSI-RS based L1-RSRP is defined as the L1-RSRP measured from one CSI-RS compared to the largest measured value of L1-RSRP among all CSI-RSs of the serving cell on which UE performs L1-RSRP measurements [with different Rx beams, the all CSI-RSs are in the same or different resource set (s) in one CSI resource setting].

The accuracy requirements in Table 10.1.20.2.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.2 for a corresponding Band for each relevant CSI-RS.
-	The bandwidth of CSI-RS is 48 PRBs and the density is 3.
-	The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in clause 7.3.4 of TS 38.101-2 [19].
The performance with larger bandwidth of CSI-RS is equal to or better than the accuracy requirements in Table 10.1.20.2.2-1.
Table 10.1.20.2.2-1: CSI-RS based L1-RSRP relative accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	CSI-RS Ês/Iot
	Io Note 1 range

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dBm / SCSCSI-RS
	dBm/BWChannel

	
	
	
	SCSCSI-RS = 60kHz
	SCSCSI-RS = 120kHz
	

	6.5
	9.5
	≥-3
	Same value as CSI-RS RP in Table B.2.4.2-2, according to UE Power class, operating band and angle of arrival
	-50

	NOTE 1:	Io specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter CSI-RS Ês/Iot is the minimum CSI-RS Ês/Iot of the pair of CSI-RS resources to which the requirement applies.
NOTE 3:	Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
NOTE 4:	In the test cases, the CSI-RS Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.



<End of Change #1>

<Start of Change #2>
A.3.14.2	TDD
--- Unchanged texts omitted ---
Table A.3.14.2-3: CSI-RS Reference Measurement Channels for SCS=120kHz
	
	CSI-RS.3.1 TDD
	CSI-RS.3.2 TDD
	CSI-RS.3.3 TDD
	CSI-RS.3.4 TDD
	CSI-RS.3.5 TDD
	CSI-RS.3.6 TDD

	Resource Type
	periodic
	periodic
	aperiodic
	aperiodic
	periodic
	periodic

	Resource Set Config
	
	
	
	
	
	

	nzp-CSI-ResourceSetId
	0
	0
	0
	0
	0
	0

	repetition
	n.a.
	off
	off
	on
	n.a.
	off

	aperiodicTriggeringOffset
	n.a.
	n.a.
	4
	4
	n.a.
	n.a.

	trs-Info
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Resource Config
	
	
	
	
	
	

	
	
	0 for resource #0
	0 for resource #0
	0 for resource #0
	
	2 for resource #0

	
	
	
	
	1 for resource #1
	
	

	
	
	
	
	2 for resource #2
	
	

	
	
	
	
	3 for resource #3
	
	

	nzp-CSI-RS-ResourceId
	0 for resource #0
	1 for resource #1
	1 for resource #1
	4 for resource #4
	0 for resource #0
	3 for resource #1

	
	
	
	
	5 for resource #5
	
	

	
	
	
	
	6 for resource #6
	
	

	
	
	
	
	7 for resource #7
	
	

	powerControlOffset
	0
	0
	0
	0
	0
	0

	powerControlOffsetSS
	db0
	db0
	db0
	db0
	db0
	db0

	scramblingID
	0
	0
	0
	0
	0
	0

	Period (slots)
	slot40
	slot80
	n.a.
	n.a.
	slot320
	slot80

	Offset
	8
	16
	n.a.
	n.a.
	8
	16

	qcl-InfoPeriodicCSI-RS
	TCI.State.0
	TCI.State.0
	n.a.
	n.a.
	TCI.State.0
	TCI.State.0

	
	
	TCI.State.1
	
	
	
	TCI.State.1

	frequencyDomainAllocation
	000001
	0001
	0001
	0001
	000001
	0100

	nrofPorts
	2
	1
	1
	1
	1
	1

	
	
	6 for resource #0
	6 for resource #0
	0 for resource #0
	
	6 for resource #0

	
	
	
	
	1 for resource #1
	
	

	
	
	
	
	2 for resource #2
	
	

	
	
	
	
	3 for resource #3
	
	

	firstOFDMSymbolInTimeDomain
	5 for resource #0
	10 for resource #1
	10 for resource #1
	4 for resource #4
	5 for resource #0
	10 for resource #1

	
	
	
	
	5 for resource #5
	
	

	
	
	
	
	6 for resource #6
	
	

	
	
	
	
	7 for resource #7
	
	

	cdm-Type
	FD-CDM2
	noCDM
	noCDM
	noCDM
	FD-CDM2
	noCDM

	density
	1
	3
	3
	3
	1
	3

	startingRB
	0
	0
	0
	0
	0
	0

	nrofRBs
	276 (Note 1)
	276 (Note 1)
	276 (Note 1)
	276 (Note 1)
	276 (Note 1)
	276 (Note 1)

	Note 1:	If the configured value of PRBs is larger than the width of the corresponding BWP relevant for the test case, the Test Equipment shall implement CSI-RS only in the width of that BWP.



Table A.3.14.2-3A: CSI-RS Reference Measurement Channels for SCS=120kHz
	[bookmark: _Hlk165399189][bookmark: _Hlk165399182][bookmark: _Hlk165399170]
	CSI-RS.3.1A TDD
	CSI-RS.3.2A TDD
	CSI-RS.3.3A TDD
	[bookmark: OLE_LINK24]CSI-RS.3.4A TDD
	CSI-RS.3.5A TDD

	Resource Type
	periodic
	aperiodic
	periodic
	periodic
	periodic

	Resource Set Config
	
	
	
	
	

	[bookmark: _Hlk165399193]nzp-CSI-ResourceSetId
	1
	1
	1
	0
	1

	repetition
	off
	off
	off
	off
	off

	aperiodicTriggeringOffset
	n.a.
	6
	n.a.
	n.a.
	n.a.

	trs-Info
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Resource Config
	
	
	
	
	

	nzp-CSI-RS-ResourceId
	12 for resource #0
	22 for resource #0
	14 for resource #0
	[bookmark: OLE_LINK36]0 for resource#0
	1 for resource #1

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	13 for resource #1
	23 for resource #1
	15 for resource #1
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	[bookmark: _Hlk165399223]powerControlOffset
	0
	0
	0
	0
	0

	powerControlOffsetSS
	db0
	db0
	db0
	[db6]
	[db6]

	scramblingID
	0
	0
	0
	0
	0

	Period (slots)
	slot160
	n.a.
	slot80
	Slot80
	Slot80

	Offset
	8
	n.a.
	16
	8
	8

	qcl-InfoPeriodicCSI-RS
	n.a.
	n.a.
	n.a.
	TCI.State.0
	TCI.State.1

	
	
	
	
	
	

	frequencyDomainAllocation
	0001
	0001
	0001
	0001
	0010

	nrofPorts
	1
	1
	1
	1
	1

	firstOFDMSymbolInTimeDomain
	6 for resource #0
	7 for resource #0
	6 for resource #0
	[bookmark: OLE_LINK44]5
	5


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	10 for resource #1
	11 for resource #1
	10 for resource #1
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	[bookmark: _Hlk165399240]cdm-Type
	noCDM
	noCDM
	[bookmark: OLE_LINK47]noCDM
	noCDM
	noCDM

	density
	3
	3
	3
	3
	3

	startingRB
	0
	0
	0
	0
	0

	nrofRBs
	276 (Note 1)
	276 (Note 1)
	276 (Note 1)
	276 (Note 1)
	276 (Note 1)

	Note 1:	If the configured value of PRBs is larger than the width of the corresponding BWP relevant for the test case, the Test Equipment shall implement CSI-RS only in the width of that BWP.
	
	



<End of Change #2>

<Start of Change #3>
A.3.15.X1	Setup X1: 2 AoAs for simultaneous reception with QCL Type-D 
There are 2 active probes in the test. The DL signals, and noise if applicable, transmitted from the two active probes.  The 2 AoAs [(AoA1 and AoA2)]  for simultaneous reception with different QCL-typeD is from the set of [qualified AoA pairs] according to the spherical coverage requirement for simultaneous reception from multiple directions as defined in clause 7.3K.3 of TS 38.101-2 for power class 3 supporting simultaneous reception from multiple directions, the angular separation between the directions (AoAs) of the 2 active probes is declared from Table 7.3K.3-1 in clause 7.3K.3 of TS 38.101-2 [19] and [shall not be changed for each test iteration].
[The relative angular offset between the directions of the AoA pair is based on the UE’s declared [AoA separation and UE] orientation as defined in clause 7.3K.3 of TS 38.101-2.]
[One of the AoAs (AoA1) needs to satisfy the spherical coverage requirement in Table 7.3.4.3-1 of TS 38.101-2]. 
Editor’s note: FFS how single AoA RF test and 2 AoA RF test could ensure this.

A.3.15.X2	Setup X2: 3 AoAs for simultaneous reception with different QCL Type-D
There are 3 active probes in the test and the DL signals and noise are transmitted from the three active probes. 
Out of the three AoA, one AoA [(AoA1)] is aligned to a direction which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for UE power class 3 and other 2 AoAs [(AoA2, AoA3)] are from the set of [qualified AoA pairs] according to the spherical coverage requirement for simultaneous reception from multiple directions as defined in clause 7.3K.3 of TS 38.101-2 for power class 3 supporting simultaneous reception from multiple directions.
The relative angular offset between the directions of the AoA pair is based on the UE’s declared [AoA separation and UE] orientation as defined in clause 7.3K.3 of TS 38.101-2 and [shall not be changed for each test iteration].
<End of Change #3>

<Start of Change #4>
A.5.5.1.X1	Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with SSB-based RLM RS in non-DRX mode for UE supporting fast beam sweeping in multi-Rx
A.5.5.1.X1.1	Test Purpose and Environment
The purpose of this test is to verify that the UE properly detects the out of sync for the purpose of monitoring downlink radio link quality of the PSCell. This test will partly verify the FR2 radio link monitoring requirements in clause 8.1.
In the test, UE is configured to perform RLM on SSB, with detectionResource included in RadioLinkMonitoringRS set to SSB#0 and SSB#1, and purpose set to ‘rlf’. Supported test configurations are shown in table A.5.5.1.X1.1-1. The test parameters are given in Tables A.5.5.1.X1.1-2, and A.5.5.1.X1.1-3. There are two cells, Cell 1 is the E-UTRAN PCell, and Cell 2 is the PSCell, in the test. The E-UTRAN PCell setting refers to Table A.3.7.2.1-2. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure A.5.5.1.X1.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states, and Figure A.5.5.1.X1.1-2 shows the Time multiplexed downlink transmissions from each Angle of Arrival. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2 and configured with groupBasedBeamReporting-r17. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. 
Table A.5.5.1.X1.1-1: Supported test configurations for FR2 PSCell
	Configuration
	Description

	1
	FDD LTE PCell, NR 120 KHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	2
	TDD LTE PCell, NR 120 KHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to pass in one of the supported test configurations in FR2



Table A.5.5.1.X1.1-2: General test parameters for FR2 out-of-sync testing in non-DRX mode
	Parameter
	Unit
	Value

	
	
	Test 1

	Active E-UTRA PCell 
	
	Cell 1

	E-UTRA RF Channel Number
	
	1

	Active PSCell
	
	Cell 2

	RF Channel Number
	
	2

	Duplex mode
	Config 1, 2
	
	TDD

	BWchannel
	Config 1, 2
	
	100: NRB,c = 66

	Data RBs allocated
	Config 1, 2
	
	24

	DL initial BWP configuration
	Config 1, 2
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1, 2
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1, 2
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1, 2
	
	ULBWP.1.1

	TDD Configuration
	Config 1, 2
	
	TDDConf.3.1

	RMSI CORESET Reference Channel
	Config 1, 2
	
	CR.3.1 TDD  

	Dedicated CORESET Reference Channel
	Config 1, 2
	
	CCR.3.4 TDD 

	SSB Configuration
	Config 1, 2
	
	SSB.1 FR2

	SMTC Configuration
	Config 1, 2
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	120 KHz

	PRACH Configuration
	Config 1, 2
	
	Table A.3.8.3.1

	SSB index assigned as RLM RS
	Config 1, 2
	
	0,1

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	Out of sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	NA

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	Config 1, 2
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	TCI states for PDCCH/PDSCH
	
	TCI.State.2

	CSI-RS for tracking
	Config 1, 2
	
	TRS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	1.2*N +0.08 Note 4

	T3
	s
	1.2*N +0.08 Note 4

	D1
	s
	1.2*N +0.04 Note 4

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.
Note 3:	E-UTRAN is in non-DRX mode under test.
Note 4:     N is the value indicated by UE for [UEcapablityFastbeamsweeping]



Table A.5.5.1.X1.1-3: OTA related cell specific test parameters for FR2 (Cell 2) for out-of-sync radio link monitoring tests in non-DRX mode 
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	AoA setup
	
	Setup X1 defined in A.3.15

	
	
	AoA1
	AoA2

	Assumption for UE beamsNote 5
	
	Rough
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	
	

	EPRE ratio of PSS to SSS
	dB
	0
	Not sent

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	
	

	ssb-Index 0 SNR
	Config 1, 2
	dB
	2Note 6
	-6Note 6
	-15
	

	ssb-Index 1 SNR
	Config 1, 2
	
	Not sent
	2Note 6
	-15
	-15

	

	Config 1, 2
	dBm/
15kHz
	-92.1
	-92.1

	Time multiplexing of the downlink transmissions from each AoA
	
	Defined in Figure A.5.5.1.X1.1-2

	Propagation condition
	
	TDL-A 30ns 75Hz
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is A.3.6.
Note 5:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation 
Note 6:	This value allows up to 1dB degradation from applied SNR to UE baseband




[image: ]
Figure A.5.5.1.X1.1-1: SNR variation for out-of-sync testing


Figure A.5.5.1.X1.1-2: Time multiplexed downlink transmissions

A.5.5.1.X1.2	Test Requirements
The UE behavior in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.
The UE shall stop transmitting uplink signal in Cell 2 no later than time point C (D1 second after the start of the time duration T3).
The rate of correct events observed during repeated tests shall be at least 90%.

<End of Change #4>

<Start of Change #5>
[bookmark: _Toc535476696]A.7.5.1.X1	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode for UE supporting fast beam sweeping in multi-Rx
[bookmark: _Toc535476697]A.7.5.1.X1.1	Test Purpose and Environment
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PCell. This test will partly verify the FR2 radio link monitoring requirements in clause 8.1.
In the test, UE is configured to perform RLM on SSB, with detectionResource included in RadioLinkMonitoringRS set to SSB#0 and SSB#1, and purpose set to ‘rlf’. Supported test configurations are shown in table A.7.5.1.X1.1-1. The test parameters are given in Tables A.7.5.1.X1.1-2, and A.7.5.1.X1.1-3below. There is one cell (Cell 1), which is the active NR cell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure A.7.5.1.X1.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states, and Figure A.7.5.1.X1.1-2 shows the Time multiplexed downlink transmissions from each Angle of Arrival. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. In addition to RLM-RS radio link monitoring using SSB index 0 and SSB index 1.
Table A.7.5.1.X1.1-1: Supported test configurations for FR2 PCell
	Configuration
	Description

	1
	TDD, SSB SCS 120 KHz, data SCS 120KHz, BW 100 MHz



Table A.7.5.1.X1.1-2: General test parameters for FR2 out-of-sync testing in non-DRX mode
	Parameter
	Unit
	Value

	
	
	Test 1

	Active PCell
	
	Cell 1

	RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	TDD

	BWchannel
	Config 1
	
	100: NRB,c = 66

	Data RBs allocated
	Config 1
	
	24

	DL initial BWP configuration
	Config 1
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1
	
	ULBWP.1.1

	TDD Configuration
	Config 1
	
	TDDConf.3.1

	RMSI CORESET Reference Channel
	Config 1
	
	CR.3.1 TDD  

	Dedicated CORESET Reference Channel
	Config 1
	
	CCR.3.4 TDD 

	SSB Configuration
	Config 1
	
	SSB.1 FR2

	SMTC Configuration
	Config 1
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1
	
	120 KHz

	PRACH Configuration
	Config 1
	
	Table A.3.8.3.1

	SSB index assigned as RLM RS
	Config 1
	
	0,1

	OCNG parameters
	
	OP.5

	CP length
	
	Normal

	Out of sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID 
	
	NA

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS for CSI reporting
	Config 1
	
	CSI-RS.3.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	40

	CSI reporting offset
	slot
	4

	TCI states for PDCCH/PDSCH
	
	TCI.State.2

	CSI-RS for tracking
	Config 1
	
	TRS.2.1 TDD

	T1
	s
	0.2

	T2
	s
	1.2*N +0.08 Note 3

	T3
	s
	1.2*N +0.08 Note 3

	D1
	s
	1.2*N +0.04 Note 3

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.
Note 3:     N is the value indicated by UE for [UEcapablityFastbeamsweeping]



Table A.7.5.1.X1.1-3: OTA related cell specific test parameters for FR2 (Cell 1) for out-of-sync radio link monitoring tests in non-DRX mode
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	AoA setup
	
	Setup X1 defined in A.3.15

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 5
	
	Rough
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4
	Not sent

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	
	

	ssb-Index 0 SNR
	Config 1
	dB
	2Note 6
	-6Note 6
	-15
	

	ssb-Index 1 SNR
	Config 1
	
	Not sent
	2Note 6
	-15
	-15

	

	Config 1
	dBm/
15kHz
	-92.1
	-92.1

	Time multiplexing of the downlink transmissions from each AoA
	
	Defined in Figure A.7.5.1.X1.1-2

	Propagation condition
	
	TDL-A 30ns 75Hz
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:	SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:	The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is A.3.6.
Note 5: 	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.
Note 6:	This value allows up to 1dB degradation from applied SNR to UE baseband



Table A.7.5.1.X1.1-4: Measurement gap configuration for out-of-sync tests in non-DRX mode
	Field
	Test 1

	
	Value

	gapOffset
	0



[image: ]
Figure A.7.5.1.X1.1-1: SNR variation for out-of-sync testing


Figure A.7.5.1.X1.1-2: Time multiplexed downlink transmissions
A.7.5.1.X1.2	Test Requirements
The UE behavior in each test during time durations T1, T2 and T3 shall be as follows:
During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.
The UE shall stop transmitting uplink signal no later than time point C (D1 second after the start of the time duration T3).
The rate of correct events observed during repeated tests shall be at least 90%.

<End of Change #5>

<Start of Change #6>
A.7.5.5.X	TRP specific Beam Failure Detection and Link Recovery for FR2 PCell configured with CSI-RS-based BFD and LR and multi-Rx operation in DRX mode
A.7.5.5.X.1	Test Purpose and Environment
The purpose of this test is to verify that the UE properly detects TRP specific CSI-RS-based beam failure and link recovery in the sets  and  for TRP0 and sets  and  for TRP1 when DRX is used for an FR2 PCell requirements in clause 8.18.
The test parameters are given in Tables A.7.5.5.X.1-1, A.7.5.5.X.1-2 and A.7.5.5.X.1-3. Cell 1 is the active PCell in the test. PCell is configured with two TRPs. The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.7.5.5.X.1-3 shows the variation of the downlink SNR of the CSI-RS in set  and  in the PCell for TRP0 and TRP1 respectively. Figure A.7.5.5.X.1-3 additionally shows the variation of the downlink L1-RSRP of the CSI-RS in   for TPR0. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 2 ms. 
In the test, UE is capable of multi-Rx operation and configured with group-based beam reporting (GBBR) on the cell 1.  During T1, UE shall be able to report via beam pair assoiated with sets  for TRP0 and  for TRP1. After T5, UE shall be able to report via new beam pair associated with sets  for TRP0 and  for TRP1.
During T2 and T3, for beam failure detection, CSI-RS resources in the two sets  for TRP0 and  for TRP1 are overlapped on the same OFDM symbol according to CSI-RS configuration in table A.7.5.5.X.1-2 and A.3.14.2-3, and the conditions in clause 8.18.3.2 are met. at least including 
[bookmark: _Hlk146698315]-	Both CSI-RSs are not in any CSI-RS resource set with repetition ON 
-	[The CSI-RS in set  has same QCL source as the active TCI state of one PDSCH, and the CSI-RS in set  has same QCL source as the active TCI state of the other PDSCH]
-	Resources of the active TCI states for the two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
During T4 and T5, for candidate beam detection, CSI-RS resources in the two sets  for TRP0 and  for TRP1 are also overlapped according to CSI-RS configuration in table A.7.5.5.X.1-2 and and A.3.14.2-3.
In addition, DRX configuration is enabled in PCell and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.
Table A.7.5.5.X.1-1: Supported test configurations for FR2 PCell
	Configuration
	Description

	1
	TDD duplex mode, 120 kHz SSB SCS, 100 MHz bandwidth



Table A.7.5.5.X.1-2: General test parameters for FR2 PCell for beam failure detection and link recovery testing in DRX mode
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active PCell 
	
	Cell 1
	

	RF Channel Number for PCell
	
	1
	

	Duplex mode
	Config 1
	
	TDD
	

	BW channel
	Config 1
	
	100: NRB,c = 66
	

	DL initial BWP configuration
	Config 1
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	Config 1
	
	DLBWP.1.1
	

	UL initial BWP configuration
	Config 1
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	Config 1
	
	ULBWP.1.1
	

	TDD Configuration
	Config 1
	
	TDDConf.3.1
	

	CORESET Reference Channel
	Config 1
	
	CR.3.1 TDD
	A.3.1.2

	SSB Configuration
	Config 1
	
	SSB.3 FR2
	A.3.11

	SMTC Configuration
	Config 1
	
	SMTC.3
	A.3.10

	PDSCH/PDCCH subcarrier spacing
	Config 1
	
	120 KHz
	

	PRACH Configuration
	Config 1
	
	Table A.3.8.3.1-1
	

	CSI-RS configuration for TRP0
	Config 1
	
	CSI-RS.3.2 TDD
	A.3.14.2

	CSI-RS configuration for TRP1
	Config 1
	
	CSI-RS.3.6 TDD
	A.3.14.2

	CSI-RS configuration for CSI reporting
	Config 1
	
	CSI-RS.3.1 TDD
	A.3.14.2

	TRS configuration
	Config 1
	
	TRS.2.1 TDD
	

	TCI configuration
	Config 1
	
	CSI-RS.Config.0
	

	OCNG parameters
	
	
	OP.1
	

	CP length
	
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	
	2x2 Low
	

	OCNG parameters
	
	OP.1
	A.3.2.1

	CP length	
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	

	Beam failure 
	DCI format
	
	1-0
	

	detection transmission parameters
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	DRX.3
	

	Gap pattern ID 
	
	N.A.
	

	schedulingRequestID-BFR-SCell-r16
	
	Configured
	

	Periodicity of PUCCH for SR configuration for BFR on SCell
	Slot
	40
	5ms

	Offset of PUCCH for SR configuration for BFR on SCell
	Slot
	5
	

	PUCCH parameters for SR configuration for BFR on SCell
	
	Table 8.3.3.1.2-1 in [13]
	

	CSI-RS Index assigned as BFD RS in set (q0,0) 
	
	0
	

	CSI-RS Index assigned as CBD RS in set (q1,0) 
	
	1
	

	CSI-RS Index assigned as BFD RS in set (q0,1) 
	
	2
	

	CSI-RS Index assigned as CBD RS in set (q1,1) 
	
	3
	

	CSI-RS index assigned as RLM RS
	
	0, 1
	

	SSB index assigned as RLM RS
	
	0, 1
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0. (Table 8.1.1-1).

	rsrp-ThresholdCSI-RS
	Config 1
	dBm/SCS 
	-95
	Threshold used for Qin_LR_CSI-RS

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [7], clause 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [7], clause 5.17

	T310 Timer
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	1
	During this time the the UE shall be fully synchronized to cell 1

	T2 (BFD time +CBD time +margin)
	s
	5.69
	

	T3 (BFD time +margin)
	s
	5.16
	

	T4
	s
	0
	

	T5 (CBD time +margin)
	s
	0.57
	

	D1 (CBD time +margin)
	s
	0.53
	

	Note 1:	UE-specific PDCCH is not transmitted after T1 starts.



Table A.7.5.5.X.1-3: Cell specific test parameters for FR2 PCell for beam failure detection and link recovery testing in DRX mode
	Parameter
	Unit
	Cell1

	
	
	T1
	T2
	T3
	T4
	T5

	AoA setup
	
	[Setup X2] as specified in clause A.3.15 Note 11

	Assumption for UE beams Note 10
	
	Rough

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_CSI-RS of set q0,0

	dB
	5
	-3
	-12
	-12
	-12

	SNR_CSI-RS of set q0,1
	dB
	5
	5
	5
	5
	5

	SNR_CSI-RS of set q1,0

	dB
	0.2
	0.2
	20.2
	20.2
	20.2

	CSI-RS_RP of set q1,0

	dBm/
SCS kHz
	-104.5
	-104.5
	-84.5
	-84.5
	-84.5

	Noc

	dBm/120 kHz
	-104.7

	Propagation condition
	
	TDL-A 30ns 75Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Void
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure A.7.5.5.7.1-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is modified as specified in clause A.3.6.
Note 10: 	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.
Note 11:   [AoA1 and AoA3 are for TRP0 of PCell, AoA2 is for TRP1 of PCell]. AoA1 and A0A2 are from the set of [qualified AoA pairs]







Figure A.7.5.5.X.1-1: SNR and L1-RSRP variation for beam failure detection and link recovery testing for PCell in DRX mode

A.7.5.5.X.2	Test Requirements
The UE behaviour during time durations T1, T2, T3, T4 and T5 in A.7.5.5.X.1 shall be as follows:
During the time duration T1 and T2, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on Cell 1 with sets  for TRP0 and sets  for TRP1. During T1, UE reports via beam pair assoiated with sets  for TRP0 and  for TRP1.
During the period from time point A to time point B the UE shall transmit uplink signal in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.
During T3, T4, T5, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on Cell 1 with sets  for TRP1.
During T3 the UE shall detect beam failure and initiate link recovery for TRP0. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate sets  for TRP0 and  for TRP1.
No later than time point F occurring no later than D1 after the start of T5, the UE shall transmit PUCCH with LRR, followed by BFR MAC CE containing beam associated with the candidate beam with sets  for TRP0. The UE shall not transmit PUCCH with an LRR with candidate beam set   for TRP0 earlier than time point B. 
[After T5, UE shall be able to report via new beam pair associated with sets  for TRP0 and  for TRP1.]
Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of correct events observed during repeated tests shall be at least 90%.
<End of Change #6>

<Start of Change #7>
A.7.5.8.X	DCI based active TCI state switch with m-DCI for simultaneous reception
A.7.5.8.X.1	Test Purpose and Environment
The purpose of this test is to verify the active TCI state switch delay requirement defined in clause 8.10E.4.2. Supported test configuration is shown in Table A.7.5.8.X.1-1.
The test scenario comprises of one NR PCell (Cell 1) as given in Table A.7.5.8.X.1-2. Cell-specific parameters of NR PCell are specified in Table A.7.5.8.X.1-3 below. The OTA related test parameters for FR2 are shown in Table A.7.5.8.X.1-4.
PDCCHs indicating new transmissions shall be sent continuously on PCell to ensure that the UE would have ACK/NACK sending.
Before the test starts, 
-	UE is connected to Cell 1 (PCell) on radio channel 1 (PCC).
-	UE is configured with 2 different TCI states for PCell, PDCCH TCI state 0 (QCL’d to SSB0) for CoresetpoolIndex 0 and TCIstate 1 (QCL’d to SSB1) for CoresetpoolIndex 1, in Cell 1 before starting the test.
-	UE is configured with groupBasedBeamReporting-r17 for SSB index 3 and SSB index 4.
-	tci-PresentInDCI is configured in the PDSCH configuration, i.e. TCI state for the PDSCHs is indiatcated as SSB index 3 and SSB index 4 pair.
The test consists of two time periods, T1 and T2. During T1, the time multiplexed (allocation in Frequency is symbolic) downlink transmissions from each Angle of Arrival is shown in Figure A.7.5.8.x.1-1. UE transmits periodic L1-RSRP group-based beam reports for SSB index 3 and SSB index 4. After UE transmits first valid L1-RSRP group-based beam report, both TCI state 0 and TCI state 1 are activated for CORESET index 0 and CORSET index 1. During T2, the time multiplexed (allocation in Frequency is symbolic) downlink transmissions from each Angle of Arrival is shown in Figure A.7.5.8.x.1-2. At the beginning of T2, UE receives two PDCCHs with different CoresetPoolIndex in the same slot n which indicates for 2 PDSCH reception with TCI sate 3 (QCL’d to SSB3) and TCI state 4 (QCL’d to SSB1).
The test equipment also verifies the TCI state switch time in PCell by scheduling the UE on TCI state 3 and TCI state 4 simultaneously after slot n + timeDurationForQCL.
Table A.7.5.8.X.1-1: Supported test configurations
	Config
	Description

	1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table A.7.5.8.X.1-2: General test parameters for TCI state switch 
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	T1
	s
	[0.8]
	

	T2
	s
	[0.2]
	



Table A.7.5.8.X.1-3: NR Cell specific test parameters for TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1 

	Initial UL BWP Configuration
	
	ULBWP.0.2 

	Dedicated UL BWP Configuration
	
	ULBWP.1.1 

	PDSCH Reference measurement channel
	
	SR.3. 2 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP. 5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	TCI State 0
	
	TCI. State.2

	TCI State 1
	
	TCI.State.3

	TCI State 3
	
	[TCI. State.2]

	TCI State 4
	
	[TCI.State.3]

	TRS Configuration
	
	TRS.2.1 TDD 
TRS.2.2 TDD 

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	Propagation Condition
	
	No external noise (Note 2)

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The downlink connection between the System Simulator and the UE is without Additive White Gaussian Noise, and has no fading or multipath effects as specified in TS 38.521-2 B.0 [40].



Table A.7.5.8.X.1-4: OTA related test parameters for TCI state switch 
TBA

TBA
Figure A.7.5.8.X.1-1: Time multiplexed downlink transmissions during T1

TBA
Figure A.7.5.8.X.1-2: Time multiplexed downlink transmissions during T2

A.7.5.8.X.2	Test Requirements
After receiving two DCIs in slot n during T2, UE shall:
-	be able to start receiving on TCI state 3 and TCI state 4 simultaneously after slot n + timeDurationForQCL 
The rate of correct events observed during repeated tests shall be at least 90%.
<End of Change #7>

<Start of Change #8>
A.7.5.8.x	Single-DCI FR2 DCI based active TCI state switch with known target TCI states for simultaneous reception
A.7.5.8.x.1	Test Purpose and Environment
The purpose of this test is to verify the DCI based active TCI state switch delay requirement defined for sDCI in clause 8.10E.4 for simultaneous reception in DL, while also verifying that the UE can complete active TCI state list update within the delay requirement defined in 8.10E.6. Supported test configuration is shown in Table A.7.5.8.X.1-1.
The test scenario comprises of one NR PCell (Cell 1) in FR2-1 as given in Table A.7.5.8.x.1-2. Cell-specific parameters of NR PCell are specified in Table A.7.5.8.x.1-3 below. The OTA related test parameters for FR2 are shown in TableA.7.5.8.x.1-4.
PDCCH indicating new transmissions shall be sent continuously on PCell to ensure that the UE will have ACK/NACK sending.
Before the test starts, 
-	UE is connected to Cell 1 (PCell) on radio channel 1 (PCC).
-	UE is configured with 3 different TCI states for PCell in Cell 1 before starting the test: 
-	PDCCH TCI state 0 (QCL’d to SSB0), 
-	PDSCH TCI state 0 (QCL’d to SSB0),
-	PDSCH TCI state 1 (QCL’d to SSB1)
-	UE is indicated TCI state 0 as the active PDCCH and PDSCH TCI state and at the beginning of the test.
-	TCI state 1, which is one of the target TCI states, is not in the active TCI state list.
The test consists of two time periods, T1 and T2. 
During T1, only SSBs to which PDCCH TCI state 0 and PDSCH TCI state 0 are QCL’d is transmitted (SSB0). 
At the beginning of T2, the SSB corresponding to PDSCH TCI state 1 starts transmitting. The UE is configured to provide periodic L1-RSRP reports. In slot n which is within 1280 ms of UE providing L1-RSRP report with results for SSB1, UE receives a MAC-CE command indicating activation of TCI state 0 and TCI state 1 in a single codepoint. Tci-PresentInDCI is configured as enabled in the PDSCH configuration.
After a time that equals to the active TCI state list update delay defined in section 8.10F.6 for sDCI, UE receives a DCI indicating TCI state 0 and TCI state 1 for PDSCH scheduling. The TE verifies that the UE can start receiving PDSCH with TCI state 0 and TCI state 1 simultaneously after timeDurationForQCL from receiving the DCI.
Table A.7.5.8.x.1-1: Supported test configurations
	Config
	Description

	1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table A.7.5.8.x.1-2: General test parameters for TCI state switch 
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	T1
	s
	0.2
	

	T2
	s
	2
	



Table A.7.5.8.x.1-3: NR Cell specific test parameters for TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1 

	Initial UL BWP Configuration
	
	ULBWP.0.2 

	Dedicated UL BWP Configuration
	
	ULBWP.1.1 

	PDSCH Reference measurement channel
	
	SR.3. 2 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP. 5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	TCI State 0
	
	TCI. State.2

	TCI State 1
	
	TCI.State.3

	TRS Configuration
	
	TRS.2.1 TDD 
TRS.2.2 TDD 

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table A.7.5.8.x.1-4: OTA related test parameters for TCI state switch 
	Parameter
	Unit
	Cell 1

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup TBD according to clause A.3.15.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 6
	
	Rough

	Ês
	dBm/SCS
	-80.6
	-80.6
	-Infinity
	-80.6

	SS B_RP Note 2
	dBm/ SCS
	-80.6
	-80.6
	-Infinity
	-80.6

	
BB Note 7
	dB
	8.3
	8.3
	-Infinity
	8.3

	IoNote2
	dBm/95.04 MHz Note4
	-55.41
	-55.41
	- Infinity 
	-55.41

	Note 1:	Void
Note 2:	SS B_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the center of the quiet zone.
Note 6: 	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.
Note 7:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



A.7.5.8.x.1.2	Test Requirements
During T2, UE shall send L1-RSRP report with results for SSB0 and SSB1.
After receiving DCI indicating TCI state 0 and TCI state 1 for PDSCH in slot n, UE shall be able to start receiving TCI state 0 and TCI state 1 simultaneously after n + timeDurationForQCL.
The rate of correct events observed during repeated tests shall be at least 90%.
<End of Change #8>

<Start of Change #9>
A.7.5.x	UE L1-RSRP Scheduling and Measurement Restrictions on FR2-1
A.7.5.x.1	Test Purpose and Environment
The purpose is to verify that the NR UE correctly follows the L1-RSRP scheduling restrictions requirements defined in clause 9.5.6.3 and measurement restrictions defined in clause 9.5.5.2. 
There is no measurement gap and no DRX configured in the test. The test has higher layer parameter timeRestrictionForChannelMeasurements configured. The test is for sDCI based sceneriao and consists of two time periods, T1 and T2.
Before the test starts, 
-	UE is connected to Cell 1 (PCell) on radio channel 1 (PCC).
-	UE is configured with groupBasedBeamReporting-r17 for SSB index 0 and SSB index 1.
-	UE is configured with 2 different TCI states for PCell, PDCCH TCI state 0 (QCL-ed to SSB0) and TCI state 1 (QCL-ed to SSB1). 
-	tci-PresentInDCI is not configured in the PDSCH configuration, i.e. TCI state for the PDSCH is identical to the PDCCH TCI state.
During T1, the time multiplexed (allocation in Frequency is symbolic) downlink transmissions from each Angle of Arrival is shown in Figure A.7.5.x.1-1. UE transmits periodic L1-RSRP group-based beam reports for SSB index 0 and SSB index 1. After UE transmits first valid L1-RSRP group-based beam report, TCI state 0 and TCI state 1 are activated for CORESET index p and CORSET index q which indicates for 2 PDSCH reception.
During T2, the time multiplexed (allocation in Frequency is symbolic) downlink transmissions from each Angle of Arrival is shown in Figure A.7.5.x.1-2. At the beginning of T2, the CSI-RS resource index 0 and CSI-RS resource index 1 are configured and transmitted with repoting configuration in the same RRC message. CSI-RS resource 0 is QCL-ed to SSB index 0, and CSI-RS resource 1 is QCL-ed to SSB index 1. 
For scheduling restriction relaxation, the UE is required to receive both PDSCHs on the symbols overlapped with CSI-RS configured for L1-RSRP and sends ACK correctly. 
For measurement restriction relaxation, the UE is required to measure both CSI-RS resource index 0 and CSI-RS resource index 1 at the same time from the beginning of T2. 
The test parameters are given in table A.7.5.x.1-1, table A.7.5.x.1-2, table A.7.5.x.1-3 and table A.7.5.x.1-4 below.
Table A.7.5.x.1-1: Supported test configurations
	Configuration
	Description

	1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table A.7.5.x.1-2: General test parameters for NR L1-RSRP scheduling and measurement restriction test case in FR2
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1
	

	SSB configuration
	
	SSB.1 FR2
	

	SMTC configuration
	
	SMTC pattern 1
	

	CSI-RS configuration for CSI reporting
	
	CSI-RS.3.4A TDD
	CSI-RS.3.5A TDD
	2 CSI-RS resources configured

	CSI-RS resource index
	
	0
	1
	

	reportConfigType
	
	periodic
	periodic
	

	reportQuantity
	
	cri-RSRP
	cri-RSRP
	

	CSI reporting periodicity
	slot
	320
	320
	

	DRX cycle length
	s
	OFF
	

	T1
	s
	[0.8]
	

	T2
	s
	[0.5]
	



Table A.7.5.x.1-3: Cell specific test parameters for NR L1-RSRP scheduling and measurement restriction test case in FR2
	Parameter
	Unit
	[bookmark: OLE_LINK3]Cell 1

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	24

	PDSCH/PDCCH subcarrier spacing
	KHz
	120

	[bookmark: OLE_LINK9]PDSCH Reference measurement channel QCL-ed to SSB index 0
	
	SR.3.2 TDD

	PDSCH Reference measurement channel QCL-ed to SSB index 1
	
	SR.3.2 TDD

	RMSI CORESET RMC configuration
	
	CR.3.1 TDD

	[bookmark: OLE_LINK14]Dedicated CORESET (CORESET index p) RMC configuration QCL-ed to SSB index 0
	
	CCR.3.1 TDD

	Dedicated CORESET (CORESET index q) RMC configuration QCL-ed to SSB index 1
	
	CCR.3.1 TDD

	[bookmark: OLE_LINK16]PDSCH TCI state QCL-ed to SSB index 0
	
	TCI.State.0

	PDSCH TCI state QCL-ed to SSB index 1
	
	TCI.State.1

	OCNG Pattern
	
	[bookmark: OLE_LINK20]OP.4 defined in A.3.2.1

	Initial BWP configuration
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated UL BWP configuration
	
	[bookmark: OLE_LINK13]DLBWP.1.3
ULBWP.1.3

	[bookmark: OLE_LINK18]TRS Configuration QCL-ed to SSB index 0
	
	[bookmark: OLE_LINK19]TRS.2.1 TDD

	TRS Configuration QCL-ed to SSB index 1
	
	TBD

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	

	Propagation condition
	
	AWGN

	Note 1: 	OCNG shall be used such that both cells are fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols



Table A.7.5.x.1-4: NR OTA test parameters for NR L1-RSRP scheduling and measurement restriction test case in FR2
	Parameter
	Unit
	SSB index 0
	SSB index 1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup X1 according to A.3.15.X1

	
	
	AoA1
	AoA2

	Beam AssumptionNote 2
	
	Rough
	Rough

	[bookmark: _Hlk163929541]SSB [image: ] Note1, 3
	dB
	-2.1
	-2.1

	SSB_RP Note1
	[bookmark: OLE_LINK38]dBm/ SCS
	-91
	-91

	CSI_RS_RP
	dBm/ SCS
	N/A
	[-85]
	N/A
	[-85]

	Io Note 4
	dBm/95.04MHz
	-66.41
	-66.41

	Time multiplexing of the downlink transmissions from each AoA
	
	[bookmark: OLE_LINK37]Defined in Figure A.7.5.x.1-1 for T1 and Figure A.7.5.x.1-2 for T2

	Note 1: 	SSB Es/Iot, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
[bookmark: OLE_LINK40]Note 3:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 4:	Calculation of Io does not consider the different power level between CSI-RS and SSB



[image: ] 
Figure A.7.5.x.1-1: Time multiplexed downlink transmissions during T1

 [image: ]
Figure A.7.5.x.1-2: Time multiplexed downlink transmissions during T2

A.7.5.x.2	Test Requirements
The UE behaviour follows the requirements defined in clause 9.5.6.3 and 9.5.5.2.
During T2, 
· UE is required to receive both PDSCHs and send ACK correctly. 
· No later than Y + 40 ms + 320 slot from the beginning of time period T2, UE shall send L1-RSRP report including the valid results for both CSI-RS resource 0 and CSI-RS resource 1 while meeting the accuracy requirements defined in clause 10.1.X. 
-	Y is the RRC processing delay, which is 10ms
<End of Change #9>


<Start of Change #10>
A.7.7.X	L1-RSRP measurement for group-based beam reporting
[bookmark: _Toc535476808]A.7.7.X.1	SSB based L1-RSRP measurement
[bookmark: _Toc535476809]A.7.7.X.1.1	Test Purpose and Environment
The purpose of this test is to verify that the L1-RSRP measurement accuracy for group-based beam reporting is within the specified limits. This test will verify the requirements in clauses 9.5.2 and clause 10.1.20.1 for L1-RSRP measurements based on SSB with the testing configurations for NR cells in Table A.7.7.X.1.1-1.
The AoA setup for this test is Setup X1 as defined in clause A.3.15.X1.
Table A.7.7.X.1.1-1: Applicable NR configurations for FR2 SSB based L1-RSRP test
	Config
	Description

	1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	2
	NR 240 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations in each supported band



[bookmark: _Toc535476810]A.7.7.X.1.2	Test parameters
In this set of test cases there is one cell in the test, PCell (Cell 1). The test parameters for the Cell 1 are given in Table A.7.7.X.1.2-1 and Table A.7.7.X.1.2-2 below. The absolute and relative accuracy of L1-RSRP measurements is tested by using the parameters in Table A.7.7.X.1.2-1 and Table A.7.7.X.1.2-2.
There is no measurement gap configured in the test. Before the test, UE is configured two CSI resource sets with one SSB resource in each set. UE is configured to perform RLM, BFD measurement based on the SSB resources 0 and UE is configured to perform group-based L1-RSRP measurement based on the SSB resources 0 and 1. 
Table A.7.7.X.1.2-1: FR2 SSB based L1-RSRP general test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1, 2
	
	freq1
	freq1

	Duplex mode
	1, 2
	
	TDD
	TDD

	TDD Configuration
	1, 2
	
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	1, 2
	MHz
	100: NRB,c = 66
	100: NRB,c = 66

	Data RBs allocated
	1, 2
	
	66
	66

	PDSCH Reference measurement channel
	1
	
	SR.3.2 TDD
	SR.3.2 TDD

	
	2
	
	SR.3.3 TDD
	SR.3.3 TDD

	RMSI CORESET Reference Channel
	1
	
	CR.3.1 TDD
	CR.3.1 TDD

	
	2
	
	CR.3.2 TDD
	CR.3.2 TDD

	Dedicated CORESET Reference Channel
	1
	
	CCR.3.1 TDD
	CCR.3.1 TDD

	
	2
	
	CCR.3.7 TDD
	CCR.3.7 TDD

	SSB configuration
	1
	
	SSB.1 FR2
	SSB.1 FR2

	
	2
	
	SSB.2 FR2
	SSB.2 FR2

	OCNG Patterns
	1, 2
	
	OP.1
	OP.1

	Initial BWP Configuration
	1, 2
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1, 2
	
	DLBWP.1.3
ULBWP.1.3
	DLBWP.1.3
ULBWP.1.3

	TRS Configuration
	1, 2
	
	TRS.2.1 TDD
	TRS.2.1 TDD

	PDCCH/PDSCH TCI Configuration
	1, 2
	
	TCI.State.2
	TCI.State.2

	SMTC configuration
	1, 2
	
	SMTC.1
	SMTC.1

	reportConfigType
	1, 2
	
	periodic
	periodic

	reportQuantity
	1, 2
	
	ssb-Index-RSRP
	ssb-Index-RSRP

	Number of reported RS
	1, 2
	
	2
	2

	L1-RSRP reporting period
	1, 2
	
	slot320
	slot320

	Propagation condition
	1, 2
	
	AWGN
	AWGN

	Antenna configuration
	1, 2
	
	1x2
	1x2

	EPRE ratio of PSS to SSS
	1, 2
	dB
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.



Table A.7.7.X.1.2-2: FR2 SSB based L1-RSRP OTA related test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2 NOTE 3

	
	
	
	SSB0
	SSB1
	SSB0
	SSB1

	Angle of arrival configuration
	
	
	Setup X1 according to A.3.15.X1
	Setup X1 according to A.3.15.X1

	Assumption for UE beamsNote 4
	
	
	Rough
	Rough

	

	1~2
	dBm/15kHz
	-100
	n.a.

	

	1
	dBm/SSB SCS
	-91
	n.a.

	
	2
	
	-88
	n.a.

	[image: ]
	1~2
	dB
	10
	-2
	n.a.

	SSB_RPNote1
	1
	dBm/SCS
	-81
	-93
	As in Table B.2.4-2

	
	2
	
	-78
	-90
	As in Table B.2.4-2

	IoNote1
	1~2
	dBm/
95.04MHz
	-51.57
	SSB_RP+28.98

	[image: ]
	1~2
	dB
	10
	-2
	n.a.

	Note 1:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	Void
Note 3:	No additional noise is added by the test system in Test 2.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



[bookmark: _Toc535476811]A.7.7.X.1.3	Test Requirements
[bookmark: _Toc535476812]After 320ms from the beginning of the test, the L1-RSRP measurement accuracy for SSB#0 and SSB#1 of Cell 1 shall fulfil the requirements in clauses 10.1.20.1. The following requirements are to be verified:
For Test 1:
Absolute accuracy of SSB0 and SSB1. The UE is deemed to meet the requirement if the reported L1-RSRP is in the range shown in Table A.7.7.X.1.3-1.
Relative accuracy of SSB0 compared with SSB1. The UE is deemed to meet the requirement if the difference in reported L1-RSRP meets the requirements in Table 10.1.20.1.2-1. 
For Test 2:
Absolute accuracy of SSB resource reported by UE in L1-RSRP report (SSB0 or SSB1). The UE is deemed to meet the requirement if the reported L1-RSRP is in the range shown in Table A.7.7.X.1.3-1.
Relative accuracy of SSB0 compared with SSB1. The UE is deemed to meet the requirement if the difference in reported L1-RSRP meets the requirements in Table 10.1.20.1.2-1. 
Table A.7.7.X.1.3-1: L1-RSRP absolute accuracy test requirement
	
	Test requirement Notes1,2,3

	SSB0
	SSB_RP0 - δ + Gmin ≤ Reported RSRP (dBm) ≤ SSB_RP0 + δ + Gmax

	SSB1
	SSB_RP1 - δ + Gmin ≤ Reported RSRP (dBm) ≤ SSB_RP1 + δ + Gmax

	Note 1:	SSB_RPn is the equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone configured in the test for the SSB n under consideration
Note 2:	δ is the RSRP absolute accuracy requirement from Table 10.1.20.1.1-1, selected according to the Io used in the test
Note 3:	Gmin and Gmax are the minimum and maximum UE gain values from Table B.2.1.5.1-1, selected according to the UE power class



A.7.7.X.2	CSI-RS based L1-RSRP measurement on resource set with repetition off
[bookmark: _Toc535476813]A.7.7.X.2.1	Test Purpose and Environment
The purpose of this test is to verify that the L1-RSRP measurement accuracy for group-based beam reporting is within the specified limits. This test will verify the requirements in clauses 9.5.3 and clause 10.1.20.2 for L1-RSRP measurements based on CSI-RS with the testing configurations for NR cells in Table A.7.7.X.2.1-1.
The AoA setup for this test is Setup X1 as defined in clause A.3.15.X1.
Table A.7.7.X.2.1-1: Applicable NR configurations for FR1 CSI-RS based L1-RSRP test
	Config
	Description

	1
	NR 120 kHz CSI-RS SCS, 100 MHz bandwidth, TDD duplex mode



[bookmark: _Toc535476814]A.7.7.X.2.2	Test parameters
In this set of test cases there is one cell in the test, PCell (Cell 1). The test parameters for the Cell 1 are given in Table A.7.7.X.2.2-1 and Table A.7.7.X.2.2-2 below. The absolute and relative accuracy of L1-RSRP measurements is tested by using the parameters in Table A.7.7.X.2.2-1 and Table A.7.7.X.2.2-2.
There is no measurement gap configured in the test. Before the test, UE is configured two CSI resource sets with one CSI-RS resource in each set. UE is configured to perform RLM and BFD based on SSB 0 and 1 and UE is configured to perform group-based L1-RSRP measurement based on the CSI resources. CSI-RS resources are not transmitted in the same OFDM symbols as SSB. 
Table A.7.7.X.2.2-1: FR2 CSI-RS based L1-RSRP general test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1
	
	freq1
	freq1

	Duplex mode
	1
	
	TDD
	TDD

	TDD Configuration
	1
	
	TDDConf.3.1
	TDDConf.3.1

	BWchannel
	1
	MHz
	100: NRB,c = 66
	100: NRB,c = 66

	PDSCH Reference measurement channel
	1
	
	SR.3.1 TDD
	SR.3.1 TDD

	RMSI CORESET Reference Channel
	1
	
	CR.3.1 TDD
	CR.3.1 TDD

	Dedicated CORESET Reference Channel
	1
	
	CCR.3.1 TDD
	CCR.3.1 TDD

	SSB configuration
	1
	
	SSB.1 FR2
	SSB.1 FR2

	OCNG Patterns
	1
	
	OP.1
	OP.1

	Initial BWP Configuration
	1
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	TRS Configuration
	1
	
	TRS.2.1 TDD
	TRS.2.1 TDD

	PDCCH/PDSCH TCI Configuration
	1
	
	TCI.State.2
	TCI.State.2

	SMTC configuration
	1
	
	SMTC.1
	SMTC.1

	CSI-RS resource sets
	1
	
	TBD
	TBD

	reportConfigType
	1
	
	periodic
	periodic

	reportQuantity
	1
	
	cri-RSRP
	cri-RSRP

	Number of reported RS
	1
	
	2
	2

	L1-RSRP reporting period
	1
	
	slot80
	slot80

	Propagation condition
	1
	
	AWGN
	AWGN

	Antenna configuration
	1
	
	1x2
	1x2

	EPRE ratio of PSS to SSS
	1
	dB
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.



Table A.7.7.X.2.2-2: FR2 CSI-RS based L1-RSRP OTA related test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2 NOTE 3

	
	
	
	CSI-RS0
	CSI-RS1
	CSI-RS0
	CSI-RS1

	Angle of arrival configuration
	
	
	Setup X1 according to A.3.15.X1
	Setup X1 according to A.3.15.X1

	Assumption for UE beamsNote 4
	
	
	Rough
	Rough

	

	1~2
	dBm/15kHz
	-100
	n.a.

	

	1~2
	dBm/SSB SCS
	-91
	n.a.
n.a.

	

	1~2
	dB
	10
	-2
	n.a.

	CSI-RS-RSRPNote1
	1~2
	dBm/SCS
	-81
	-93
	As in Table B.2.4-2

	IoNote1
	1~2
	dBm/
95.04MHz
	-59.86
	SS-RSRP+28.98

	

	1~2
	dB
	-51.57
	-2
	n.a.

	Note 1:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 3:	No additional noise is added by the test system in Test 2.
Note 4:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



[bookmark: _Toc535476815]A.7.7.X.2.3	Test Requirements
After 640ms from the beginning of the test, the L1-RSRP measurement accuracy for CSI-RS#0 and CSI-RS#1 of Cell 1 shall fulfil the requirements in clause 10.1.20.2. The following requirements are to be verified:
For Test 1:
Absolute accuracy of CSI-RS0 and CSI-RS1. The UE is deemed to meet the requirement if the reported L1-RSRP is in the range shown in Table A.7.7.X.2.3-1.
Relative accuracy of CSI-RS0 compared with CSI-RS1. The UE is deemed to meet the requirement if the difference in reported L1-RSRP meets the requirements in Table 10.1.20.2.2-1. 
For Test 2:
Absolute accuracy of CSI-RS resource reported by UE in L1-RSRP report (CSI-RS0 or CSI-RS1). The UE is deemed to meet the requirement if the reported L1-RSRP is in the range shown in Table A.7.7.X.2.3-1.
Relative accuracy of CSI-RS0 compared with CSI-RS1. The UE is deemed to meet the requirement if the difference in reported L1-RSRP meets the requirements in Table 10.1.20.2.2-1. 
Table A.7.7.X.2.3-1: L1-RSRP absolute accuracy test requirement
	
	Test requirement Notes1,2,3

	CSI-RS0
	CSI-RS _RP0 – δ + Gmin ≤ Reported RSRP(dBm) ≤CSI-RS _RP0 + δ + Gmax

	CSI-RS1
	CSI-RS _RP1 – δ + Gmin ≤ Reported RSRP(dBm) ≤CSI-RS _RP1 + δ + Gmax

	Note 1:	CSI-RS_RPn is the  equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone configured in the test for the CSI-RS n under consideration
Note 2:	δ is the RSRP absolute accuracy requirement from Table 10.1.20.2.1-1, selected according to the Io used in the test
Note 3:	Gmin and Gmax are the minimum and maximum UE gain values from Table B.2.1.5.1-1, selected according to the UE power class



<End of Change #10>
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