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< Unchanged sections omitted >
4.7	Measurement performance requirements
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The intra-frequency SS-RSRP absolute accuracy requirements are defined for the SS-RSRP measured from a cell on the same frequency as that of the PCell or PSCell in FR1.
The accuracy requirements in Table 4.7.1.0.1-1 are valid under the following conditions:
-	Conditions defined in 38.101-1 [2] Clause 7.3 for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band  for each relevant SSB.
Table 4.7.1.0.1-1: SS-RSRP intra frequency absolute accuracy in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	4.5
	9
	-6
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	8
	11
	-6
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A, NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_G, NR_FDD_FR1_H,
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in Section 3A.4.1



The reporting range for SS-RSRP is defined from -156dBm to -31dBm with 1dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.1.0.1-2.
Table 4.7.1.0.1-2: SS-RSRP and CSI-RSRP measurement report mapping
	Reported value
	Measured quantity value(L3 SS-RSRP)
	Measured quantity value(L1 SS-RSRP and CSI-RSRP)
	Unit

	RSRP_0
	SS-RSRP<-156
	Not valid
	dBm

	RSRP_1
	-156≤ SS-RSRP<-155
	Not valid
	dBm

	RSRP_2
	-155≤ SS-RSRP<-154
	Not valid
	dBm

	RSRP_3
	-154≤ SS-RSRP<-153
	Not valid
	dBm

	RSRP_4
	-153≤ SS-RSRP<-152
	Not valid
	dBm

	RSRP_5
	-152≤ SS-RSRP<-151
	Not valid
	dBm

	RSRP_6
	-151≤ SS-RSRP<-150
	Not valid
	dBm

	RSRP_7
	-150≤ SS-RSRP<-149
	Not valid
	dBm

	RSRP_8
	-149≤ SS-RSRP<-148
	Not valid
	dBm

	RSRP_9
	-148≤ SS-RSRP<-147
	Not valid
	dBm

	RSRP_10
	-147≤ SS-RSRP<-146
	Not valid
	dBm

	RSRP_11
	-146≤ SS-RSRP<-145
	Not valid
	dBm

	RSRP_12
	-145≤ SS-RSRP<-144
	Not valid
	dBm

	RSRP_13
	-144≤ SS-RSRP<-143
	Not valid
	dBm

	RSRP_14
	-143≤ SS-RSRP<-142
	Not valid
	dBm

	RSRP_15
	-142≤ SS-RSRP<-141
	Not valid
	dBm

	RSRP_16
	-141≤ SS-RSRP<-140
	RSRP<-140
	dBm

	RSRP_17
	-140≤ SS-RSRP<-139
	-140≤ RSRP<-139
	dBm

	RSRP_18
	-139≤ SS-RSRP<-138
	-139≤ RSRP<-138
	dBm

	…
	…
	
	…

	RSRP_111
	-46≤ SS-RSRP<-45
	-46≤ RSRP<-45
	dBm

	RSRP_112
	-45≤ SS-RSRP<-44
	-45≤ RSRP<-44
	dBm

	RSRP_113
	-44≤ SS-RSRP<-43
	-44≤ RSRP
	dBm

	RSRP_114
	-43≤ SS-RSRP<-42
	Not valid
	dBm

	RSRP_115
	-42≤ SS-RSRP<-41
	Not valid
	dBm

	RSRP_116
	-41≤ SS-RSRP<-40
	Not valid
	dBm

	RSRP_117
	-40≤ SS-RSRP<-39
	Not valid
	dBm

	RSRP_118
	-39≤ SS-RSRP<-38
	Not valid
	dBm

	RSRP_119
	-38≤ SS-RSRP<-37
	Not valid
	dBm

	RSRP_120
	-37≤ SS-RSRP<-36
	Not valid
	dBm

	RSRP_121
	-36≤ SS-RSRP<-35
	Not valid
	dBm

	RSRP_122
	-35≤ SS-RSRP<-34
	Not valid
	dBm

	RSRP_123
	-34≤ SS-RSRP<-33
	Not valid
	dBm

	RSRP_124
	-33≤ SS-RSRP<-32
	Not valid
	dBm

	RSRP_125
	-32≤ SS-RSRP<-31
	Not valid
	dBm

	RSRP_126
	-31≤ SS-RSRP
	Not valid
	dBm

	RSRP_1271
	Infinity
	Infinity
	dBm

	NOTE:	The value of RSRP_127 is applicable for RSRP threshold configured by the network as defined in TS 38.331 [13], but not for the purpose of measurement reporting.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1.2.1.1 and 10.1.6.
[bookmark: _Toc21621475][bookmark: _Toc29297089][bookmark: _Toc36149281][bookmark: _Toc44092859][bookmark: _Toc44093408][bookmark: _Toc44094231][bookmark: _Toc44094510][bookmark: _Toc52295926][bookmark: _Toc59027632][bookmark: _Toc69328126][bookmark: _Toc75989764][bookmark: _Toc75992870][bookmark: _Toc76018647][bookmark: _Toc84513720][bookmark: _Toc84514284]4.7.1.0.2	Intra-frequency relative SS-RSRP measurement accuracy requirements
The intra-frequency relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell compared to the SS-RSRP measured from another cell on the same frequency in FR1.
The accuracy requirements in Table 4.7.1.0.2-1 are valid under the following conditions:
-	Conditions defined in 38.101-1 [2] Clause 7.3 for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band  for each relevant SSB.
Table 4.7.1.0.2-1: SS-RSRP Intra frequency relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	2
	3
	-3
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	3
	3
	-6
	Note 3
	Note 3
	Note 3
	N/A
	Note 3

	NOTE 1:	Io is 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 cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	NR operating band groups in FR1 are as defined in Section 3A.4.1.



The reporting range for SS-RSRP is defined from -156dBm to -31dBm with 1dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.1.0.1-2.
The normative reference for this requirement is TS 38.133 [6] clauses 10.1.2.1.2 and 10.1.6.
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The inter-frequency SS-RSRP absolute accuracy requirements in this clause are defined for the SS-RSRP measured from a cell on a different frequency as that of the PCell or PSCell in FR1.
The accuracy requirements in Table 4.7.1.0.3-1 are valid under the following conditions:
-	Conditions defined in TS 38.101-1 [2] Clause 7.3 for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to clause B.2.3 for a corresponding Band  for each relevant SSB.
Table 4.7.1.0.3-1: SS-RSRP inter frequency absolute accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	4.5
	9
	6
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	8
	11
	6
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A, NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_G, NR_FDD_FR1_H,
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	Void.
NOTE 3:	NR operating band groups in FR1 are as defined in Section 3A.4.1.



The reporting range for SS-RSRP is defined from -156dBm to -31dBm with 1dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.1.0.1-2.
The normative reference for this requirement is TS 38.133 [6] clauses 10.1.4.1.1 and 10.1.6.
[bookmark: _Toc21621477][bookmark: _Toc29297091][bookmark: _Toc36149283][bookmark: _Toc44092861][bookmark: _Toc44093410][bookmark: _Toc44094233][bookmark: _Toc44094512][bookmark: _Toc52295928][bookmark: _Toc59027634][bookmark: _Toc69328128][bookmark: _Toc75989766][bookmark: _Toc75992872][bookmark: _Toc76018649][bookmark: _Toc84513722][bookmark: _Toc84514286]4.7.1.0.4	Inter-frequency relative SS-RSRP measurement accuracy requirements
The inter-frequency SS-RSRP relative accuracy requirements in this clause are defined for the SS-RSRP measured from one cell on a frequency in FR1compared to the SS-RSRP measured from another cell on a different frequency in FR1.
The accuracy requirements in Table 4.7.1.0.4-1 are valid under the following conditions:
-	Conditions defined in 38.101-1 [2] Clause 7.3 for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band  for each relevant SSB,
-	[image: ]
-	| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 4.7.1.0.4-1: SS-RSRP inter frequency relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	4.5
	6
	6
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	NOTE 1:	Io is 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 cells to which the requirement applies.
NOTE 3:	NR operating band groups in FR1 are as defined in Section 3A.4.1.



The reporting range for SS-RSRP is defined from -156dBm to -31dBm with 1dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.1.0.1-2.
The normative reference for this requirement is TS 38.133 [6] clauses 10.1.4.1.2 and 10.1.6.
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4.7.1.1.1.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-RSRP absolute measurement accuracy is within the specified limits for all bands.
4.7.1.1.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.1.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.1.1.
4.7.1.1.1.4	Test description
4.7.1.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.1.1.1.4.1-1.
Table 4.7.1.1.1.4.1-1: EN-DC FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.1.1.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.1.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.1.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.1.1.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.1.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.1.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.1.1.1.4.1-2.
Table 4.7.1.1.1.4.1-2: Initial conditions for SS-RSRP intra frequency absolute accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.1.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.1.1.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in the same frequency. Cell 2 is the PSCell and Cell 3 is the target cell for SS-RSRP measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.1.1.1.4.2	Test procedure
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 4.7.1.1.1.5-1 as appropriate.
3.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the SS-RSRP reported values in the periodic MeasurementReport. The SS-RSRP value of Cell 3 reported by the UE is compared to the expected SS-RSRP. If the value is outside the limits in Table 4.7.1.1.1.5-2 or the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7.	The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
8.	Set the parameters according to each sub-test in Table 4.7.1.1.1.5-1 as appropriate and repeat steps 5-7.
4.7.1.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.1.1.1.4.3-1: Common Exception messages for EN-DC FR1 SS-RSRP
absolute measurement accuracy
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2
Table H.3.1-5
Table H.3.1-7
Table H.3.4-1
Table H.3.4-1a
Table H.3.4-2

	Specific message contents exceptions for Test Configuration 4.7.1.1.1.-1 and 4.7.1.1.1-4
	Table H.3.1-3 with Condition SSB.1 FR1 and Asynchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.2

	Specific message contents exceptions for Test Configuration 4.7.1.1.1-2 and 4.7.1.1.1-5
	Table H.3.1-3 with Condition SSB.1 FR1 and Synchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1

	Specific message contents exceptions for Test Configuration 4.7.1.1.1-3 and 4.7.1.1.1-6
	Table H.3.1-3 with Condition SSB.2 FR1 and Synchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.1.1.1.4.3-2: ReportConfigNR-DEFAULT(Periodical) for EN-DC FR1 SS-RSRP Accuracy
	Derivation Path: 38.508-1 [14] Table 4.6.3-142 with condition PERIODICAL 

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    periodical SEQUENCE {
	
	
	PERIODICAL

	      reportQuantityCell SEQUENCE {
	
	
	

	        rsrq
	false
	
	

	        sinr
	false
	
	

	      }
	
	
	

	      maxReportCells
	2
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	



4.7.1.1.1.5	Test requirement
Table 4.7.1.1.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 4.7.1.1.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.1.1.1.5-2 for test configurations 1, 2, 4 and 5, and the corresponding absolute accuracy requirements in Table 4.7.1.1.1.5-3 for test configurations 3 and 6.
Table 4.7.1.1.1.5-1: EN-DC FR1 SS-RSRP measurement accuracy test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	Physical cell ID
	
	489
	0
	489
	0
	489
	0

	SSB ARFCN
	
	freq1
	freq1
	freq1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2,5
	
	10: NRB,c = 52

	
	Config 3,6
	
	40: NRB,c = 106 

	BWP BW
	Config 1,4
	
	10: NRB,c = 52

	
	Config 2,5
	
	10: NRB,c = 52

	
	Config 3,6
	
	40: NRB,c = 106 

	Downlink initial BWP configuration
	
	DLBWP.0

	Downlink dedicated BWP configuration
	
	DLBWP.1

	Uplink dedicated BWP configuration
	
	ULBWP.1

	DRx Cycle
	ms
	Not Applicable

	TRS Configuration 
	Config 1,4
	
	TRS.1.1 FDD 
	-
	TRS.1.1 FDD 
	-
	TRS.1.1 FDD 
	-

	
	Config 2,5
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3,6
	
	TRS.2.1 TDD
	
	TRS.2.1 TDD
	
	TRS.2.1 TDD
	

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-

	
	Config 2,5
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3,6
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	-

	
	Config 2,5
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3,6
	
	CR2.1 TDD
	
	CR2.1 TDD
	
	CR2.1 TDD
	

	Control Channel RMC
	Config 1,4
	
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-

	
	Config 2,5
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3,6
	
	CR2.1 TDD
	
	CCR2.1 TDD
	
	CCR2.1 TDD
	

	SSB configuration
	Config 1,4
	
	SSB 1.FR1  
	SSB.1 FR1
	SSB 1.FR1  
	SSB.1 FR1
	SSB 1.FR1  
	SSB.1 FR1

	
	Config 2,5
	
	SSB 1.FR1  
	SSB.1 FR1
	SSB 1.FR1  
	SSB.1 FR1
	SSB 1.FR1  
	SSB.1 FR1

	
	Config 3,6
	
	SSB 2.FR1  
	SSB.2 FR1
	SSB 2.FR1  
	SSB.2 FR1
	SSB 2.FR1  
	SSB.2 FR1

	Time offset with Cell 2
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	
	Config 2,3,5,6
	s
	-
	3
	-
	3
	-
	3

	SMTC Configuration
	Config 1,4
	
	SMTC.2

	
	Config 2,3,5,6
	
	SMTC.1

	OCNG Patterns
	
	OP.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5
	kHz
	15 kHz

	
	Config 3,6
	
	30kHz

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0
	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 
	
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	
	
	

	
Note2
	Config 1,2,4,5
	Depending on band group
	dBm/15KhZ
	-107.5
	-88
	-116 + ΔBG_offset 

	
	Config 3,6
	Depending on band group
	
	-113.8
	-94
	-116 + ΔBG_offset 

	
Note2
	Config 1,2,4,5
	dBm/SCS
	-107.4
	-88
	Same as Noc/15kHz

	
	Config 3,6
	Depending on band group
	
	-110.8
	-91
	-113 + ΔBG_offset

	

	dB
	1.88
	-5.57
	1.88
	-5.57
	0.09
	-5.56

	

	dB
	6
	1.4
	6
	1.4
	3
	-0.8

	SS-RSRPNote3
	Config 1,2,4,5
	Depending on band group
	dBm/SCS
	-101.5
	-106.1
	-82
	-86.6
	-113 + ΔBG_offset
	-116.8 + ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-104.8
	-109.4
	-85
	-89.6
	-110+ ΔBG_offset
	-113.8+ ΔBG_offset

	IoNote3
	Config 1,2,4,5
	Depending on band group
	dBm/
9.36MHz
	-71.68
	-52.18
	-82.39+ ΔBG_offset 

	
	Config 3,6
	Depending on band group
	dBm/
38.16MHz
	-71.71
	-51.91
	-76.12 + ΔBG_offset 

	Propagation condition
	-
	AWGN

	Antenna configuration
	
	1x2

	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  to be fulfilled.
NOTE 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



Table 4.7.1.1.1.5-2: SS-RSRP Intra frequency absolute accuracy requirements for the reported values for test configurations 1, 2, 4 and 5
	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 3)
	44
	60
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	34

	
	
	
	Bands NR_FDD_FR1_B
	34

	
	
	
	Bands NR_TDD_FR1_C
	35

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	35

	
	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	36

	
	
	
	Bands NR_FDD_FR1_G
	37

	
	
	
	Bands NR_FDD_FR1_H
	37

	Highest reported value (Cell 3)
	56
	79
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	46

	
	
	
	Bands NR_FDD_FR1_B
	46

	
	
	
	Bands NR_TDD_FR1_C
	47

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	47

	
	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	48

	
	
	
	Bands NR_FDD_FR1_G
	49

	
	
	
	Bands NR_FDD_FR1_H
	49

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 3)
	40
	57
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	29

	
	
	
	Bands NR_FDD_FR1_B
	30

	
	
	
	Bands NR_TDD_FR1_C
	30

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	31

	
	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	31

	
	
	
	Bands NR_FDD_FR1_G
	33

	
	
	
	Bands NR_FDD_FR1_H
	34

	Highest reported value (Cell 3)
	61
	82
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	50

	
	
	
	Bands NR_FDD_FR1_B
	51

	
	
	
	Bands NR_TDD_FR1_C
	51

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	52

	
	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	52

	
	
	
	Bands NR_FDD_FR1_G
	53

	
	
	
	Bands NR_FDD_FR1_H
	54

	NOTE:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



Table 4.7.1.1.1.5-3: SS-RSRP Intra frequency absolute accuracy requirements for
the reported values for test configurations 3 and 6
	Normal Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 3)
	41
	57
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	37

	
	
	
	Bands NR_FDD_FR1_B
	37

	
	
	
	Bands NR_TDD_FR1_C
	38

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	38

	
	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	39

	
	
	
	Bands NR_FDD_FR1_G
	40

	
	
	
	Bands NR_FDD_FR1_H
	40

	Highest reported value (Cell 3)
	53
	76
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	49

	
	
	
	Bands NR_FDD_FR1_B
	49

	
	
	
	Bands NR_TDD_FR1_C
	50

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	50

	
	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	51

	
	
	
	Bands NR_FDD_FR1_G
	52

	
	
	
	Bands NR_FDD_FR1_H
	52

	Extreme Conditions
	Test 1
All bands
	Test 2
All bands
	Test 3

	Lowest reported value (Cell 3)
	37
	54
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	32

	
	
	
	Bands NR_FDD_FR1_B
	33

	
	
	
	Bands NR_TDD_FR1_C
	33

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	34

	
	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	34

	
	
	
	Bands NR_FDD_FR1_G
	35

	
	
	
	Bands NR_FDD_FR1_H
	36

	Highest reported value (Cell 3)
	58
	79
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	53

	
	
	
	Bands NR_FDD_FR1_B
	54

	
	
	
	Bands NR_TDD_FR1_C
	54

	
	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	55

	
	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	55

	
	
	
	Bands NR_FDD_FR1_G
	56

	
	
	
	Bands NR_FDD_FR1_H
	57

	NOTE:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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4.7.1.1.2.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-RSRP relative measurement accuracy is within the specified limits for all bands.
4.7.1.1.2.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.1.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.1.1.
4.7.1.1.2.4	Test description
4.7.1.1.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.1.1.2.4.1-1.
Table 4.7.1.1.2.4.1-1: EN-DC FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.1.1.2-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.1.2-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.1.2-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.1.1.2-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.1.2-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.1.2-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.1.1.2.4.1-2.
Table 4.7.1.1.2.4.1-2: Initial conditions for SS-RSRP intra frequency relative accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.1.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part
4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.1.1.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in the same frequency. Cell 2 is the PSCell and Cell 3 is the target cell for SS-RSRP measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.1.1.2.4.2	Test procedure
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 4.7.1.1.2.5-1 as appropriate.
3.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the SS-RSRP reported values of Cell 2 and Cell 3 in the periodic MeasurementReport. The SS-RSRP value of Cell 3 reported by the UE is compared to the reported SS-RSRP of Cell 2. If the resulting value is outside the limits in Table 4.7.1.1.2.5-2 or the UE fails to report the measurement value for Cell 2 or Cell 3, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7.	The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
8.	Set the parameters according to each sub-test in Table 4.7.1.1.2.5-1 as appropriate and repeat steps 5-7.
4.7.1.1.2.4.3	Message contents
Message contents are same as in clause 4.7.1.1.1.4.3.
4.7.1.1.2.5	Test requirement
Table 4.7.1.1.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 4.7.1.1.2.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.1.1.2.5-2.
Table 4.7.1.1.2.5-1: Same as Table 4.7.1.1.1.5-1 with the following exceptions:
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	
Note2
	Config 1,2,4,5
	Depending on band group
	dBm/15KhZ
	-106
	-88
	-116 + ΔBG_offset 

	
	Config 3,6
	Depending on band group
	
	-113
	-94
	-116 + ΔBG_offset 

	
Note2
	Config 1,2,4,5
	dBm/SCS
	Same as Noc/15kHz
	Same as Noc/15kHz
	Same as Noc/15kHz

	
	Config 3,6
	Depending on band group
	
	-110
	-91
	-113 + ΔBG_offset

	

	dB
	1.88
	-4.97
	1.88
	-4.97
	-0.01
	-4.76

	

	dB
	6
	2
	6
	2
	3
	0

	SS-RSRPNote3
	Config 1,2,4,5
	Depending on band group
	dBm/SCS
	-100
	-104
	-82
	-86
	-113 + ΔBG_offset
	-116 + ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-104
	-108
	-85
	-89
	-110 + ΔBG_offset
	-113 + ΔBG_offset

	IoNote3
	Config 1,2,4,5
	Depending on band group
	dBm/
9.36MHz
	-70.05
	-52.05
	-82.20+ ΔBG_offset 

	
	Config 3,6
	Depending on band group
	dBm/
38.16MHz
	-70.77
	-51.77
	-75.93 + ΔBG_offset 



Table 4.7.1.1.2.5-2: SS-RSRP Intra frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	RSRP_x - 8
	RSRP_x - 8
	RSRP_x - 7

	Highest reported value (Cell 3)
	RSRP_x - 1
	RSRP_x - 1
	RSRP_x + 1

	Extreme Conditions

	Lowest reported value (Cell 3)
	RSRP_x - 8 
	RSRP_x - 8
	RSRP_x - 7

	Highest reported value (Cell 3)
	RSRP_x - 1
	RSRP_x - 1
	RSRP_x + 1

	RSRP_x is the reported value of Cell 2



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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4.7.1.2.1.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-RSRP absolute measurement accuracy is within the specified limits for all bands.
4.7.1.2.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.1.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.1.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.1.2.
4.7.1.2.1.4	Test description
4.7.1.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.1.2.1.4.1-1.
Table 4.7.1.2.1.4.1-1: EN-DC FR1-FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.1.2.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.2.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.2.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.1.2.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.2.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.2.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.1.2.1.4.1-2.
Table 4.7.1.2.1.4.1-2: Initial conditions for SS-RSRP inter frequency absolute accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.1.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz 
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.1.2.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in two different FR1 frequencies. Cell 2 is the PSCell and Cell 3 is the target cell for SS-RSRP measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.1.2.1.4.2	Test procedure
Same as in clause 4.7.1.1.1.4.2 but replacing Table 4.7.1.1.1.5-1 and 4.7.1.1.1.5-2 with 4.7.1.2.1.5-1 and 4.7.1.2.1.5-2, respectively.
4.7.1.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.1.2.1.4.3-1: Common Exception messages for EN-DC FR1-FR1 SS-RSRP
absolute measurement accuracy
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2 with condition INTER-FREQ and GAP NEEDED
Table H.3.1-5
Table H.3.1-7 with condition INTER-FREQ
Table H.3.4-1
Table H.3.4-1a
Table H.3.4-2
Table H.3.4-4 with Condition gapUE
Table H.3.4-5 with Condition Pattern#0

	Specific message contents exceptions for Test Configuration 4.7.1.1.1.-1 and 4.7.1.1.1-4
	Table H.3.1-3 with Conditions INTER-FREQ MO, SSB.1 FR1 and Asynchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.2

	Specific message contents exceptions for Test Configuration 4.7.1.1.1-2 and 4.7.1.1.1-5
	Table H.3.1-3 with Conditions INTER-FREQ MO, SSB.1 FR1 and Synchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1

	Specific message contents exceptions for Test Configuration 4.7.1.1.1-3 and 4.7.1.1.1-6
	Table H.3.1-3 with Conditions INTER-FREQ MO, SSB.2 FR1 and Synchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.1.2.1.4.3-2: ReportConfigNR-DEFAULT(Periodical) for EN-DC FR1-FR1 SS-RSRP Accuracy
	Derivation Path: 38.508-1 [14] Table 4.6.3-142 with condition PERIODICAL 

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    periodical SEQUENCE {
	
	
	PERIODICAL

	      reportQuantityCell SEQUENCE {
	
	
	

	        rsrq
	false
	
	

	        sinr
	false
	
	

	      }
	
	
	

	      maxReportCells
	2
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	



4.7.1.2.1.5	Test requirement
Table 4.7.1.2.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 4.7.1.2.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.1.2.1.5-2 for test configurations 1, 2, 4 and 5, and the corresponding absolute accuracy requirements in Table 4.7.1.2.1.5-3 for test configurations 3 and 6.
[bookmark: _Toc21621483][bookmark: _Toc29297097]Table 4.7.1.2.1.5-1: SS-RSRP inter-frequency test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	
	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	SSB ARFCN
	1~6
	
	freq1
	freq2
	freq1
	freq2

	BWchannel
	1,4
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2,5
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	3,6
	
	40: NRB,c = 106
	40: NRB,c = 106

	Gap pattern ID
	
	
	0
	0

	Duplex mode
	1,4
	
	FDD
	FDD

	
	2,5
	
	TDD
	TDD

	
	3,6
	
	TDD
	TDD

	TDD configuration
	1,4
	
	N/A
	N/A

	
	2,5
	
	TDDConf.1.1
	TDDConf.1.1

	
	3,6
	
	TDDConf.2.1
	TDDConf.2.1

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	2,5
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	3,6
	
	SR.2.1 FDD
	
	SR.2.1 FDD
	

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-

	
	2,5
	
	CR.1.1 TDD
	-
	CR.1.1 TDD
	-

	
	3,6
	
	CR.2.1 FDD
	-
	CR.2.1 FDD
	-

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	2,5
	
	CCR.1.1 TDD
	-
	CCR.1.1 TDD
	-

	
	3,6
	
	CCR.2.1 TDD
	-
	CCR.2.1 TDD
	-

	SSB configuration
	1,4
	
	SSB.1 FR1
	SSB.1 FR1

	
	2,5
	
	SSB.1 FR1
	SSB.1 FR1

	
	3,6
	
	SSB.2 FR1
	SSB.2 FR1

	OCNG Patterns
	1~6
	
	OP.1
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-

	
	2,5
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	3,6
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	Initial BWP Configuration
	1~6
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~6
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1,4
	
	SMTC.2
	SMTC.2

	
	2,3,5,6
	
	SMTC.1
	SMTC.1

	Time offset between Cell 2 and Cell 3
	1,4
	ms
	3
	3

	
	2,3,5,6
	s
	3
	3

	EPRE ratio of PSS to SSS
	1~6
	dB
	0
	0
	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
	
	
	
	
	
	

	[image: ]Note2
	Depending on band group 
	1,2,4,5
	dBm/15kHz
	-94.65
	-94.65
	
( for Cell 3 +8dB)
	-115+ ΔBG_offset

	[image: ]Note2
	Depending on band group 
	3,6
	dBm/15kHz
	-96
	-96
	
( for Cell 3 +8dB)
	-115+ ΔBG_offset

	[image: ]Note2
	Depending on band group 
	1,2,4,5
	dBm/SSB SCS
	-94.65
	-94.65
	
( for Cell 3 +8dB)
	-115+ ΔBG_offset

	
	Depending on band group 
	3,6
	
	-93
	-93
	
( for C 3 +8dB)
	-112.00+ ΔBG_offset

	[image: ]
	1~6
	dB
	10
	10
	13
	-3

	SS-RSRPNote3
	Depending on band group 
	1,2,4,5
	dBm/SCS
	-84.65
	84.65

	(RSRP for Cell 3 +25dB)
	-118.00+ ΔBG_offset

	
	Depending on band group 
	3,6
	
	-83
	-83
	(RSRP for Cell 3 +25dB)
	-115.00+ ΔBG_offset

	IoNote3
	Depending on band group 
	1,2,4,5
	dBm/
9.36MHz
	56.28
	56.28
	(Io for Channel 3 +19.75dB)
	-85.28+ ΔBG_offset

	
	Depending on band group 
	3,6
	dBm/
38.16MHz
	-51.53
	-51.53
	(Io for Channel 3 +19.75dB)
	-79.19+ ΔBG_offset

	[image: ]
	1~6
	dB
	10
	10
	13
	-3

	Propagation condition
	1~6
	-
	AWGN
	AWGN

	Antenna configuration
	
	
	1x2
	1x2

	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.
NOTE 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port. 
Note 5 	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification
NOTE 6:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.



Table 4.7.1.2.1.5-2: SS-RSRP Inter frequency absolute accuracy requirements for
the reported values for test configurations 1, 2, 4 and 5
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 3)
	62
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	32

	
	
	Bands NR_FDD_FR1_B
	33

	
	
	Bands NR_TDD_FR1_C
	33

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	34

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	34

	
	
	Bands NR_FDD_FR1_G
	35

	
	
	Bands NR_FDD_FR1_H
	36

	Highest reported value (Cell 3)
	81
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	45

	
	
	Bands NR_FDD_FR1_B
	45

	
	
	Bands NR_TDD_FR1_C
	46

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	46

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	47

	
	
	Bands NR_FDD_FR1_G
	48

	
	
	Bands NR_FDD_FR1_H
	48

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 3)
	59
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	28

	
	
	Bands NR_FDD_FR1_B
	28

	
	
	Bands NR_TDD_FR1_C
	29

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	29

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	30

	
	
	Bands NR_FDD_FR1_G
	31

	
	
	Bands NR_FDD_FR1_H
	31

	Highest reported value (Cell 3)
	84
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	49

	
	
	Bands NR_FDD_FR1_B
	50

	
	
	Bands NR_TDD_FR1_C
	50

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	51

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	51

	
	
	Bands NR_FDD_FR1_G
	52

	
	
	Bands NR_FDD_FR1_H
	53

	NOTE:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



Table 4.7.1.2.1.5-3: SS-RSRP Inter frequency absolute accuracy requirements for
the reported values for test configurations 3 and 6
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 3)
	64
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	35

	
	
	Bands NR_FDD_FR1_B
	36

	
	
	Bands NR_TDD_FR1_C
	36

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	37

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	37

	
	
	Bands NR_FDD_FR1_G
	38

	
	
	Bands NR_FDD_FR1_H
	39

	Highest reported value (Cell 3)
	83
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	48

	
	
	Bands NR_FDD_FR1_B
	48

	
	
	Bands NR_TDD_FR1_C
	49

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	49

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	50

	
	
	Bands NR_FDD_FR1_G
	51

	
	
	Bands NR_FDD_FR1_H
	51

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 3)
	61
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	31

	
	
	Bands NR_FDD_FR1_B
	31

	
	
	Bands NR_TDD_FR1_C
	32

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	32

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	33

	
	
	Bands NR_FDD_FR1_G
	34

	
	
	Bands NR_FDD_FR1_H
	34

	Highest reported value (Cell 3)
	86
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	52

	
	
	Bands NR_FDD_FR1_B
	53

	
	
	Bands NR_TDD_FR1_C
	53

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	54

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	54

	
	
	Bands NR_FDD_FR1_G
	55

	
	
	Bands NR_FDD_FR1_H
	56

	NOTE:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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4.7.1.2.2.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-RSRP absolute measurement accuracy is within the specified limits for all bands.
4.7.1.2.2.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.1.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.1.2.
4.7.1.2.2.4	Test description
4.7.1.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.1.2.2.4.1-1.
Table 4.7.1.2.2.4.1-1: EN-DC FR1-FR1 SS-RSRP measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.1.2.2-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.2.2-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.2.2-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.1.2.2-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.1.2.2-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.1.2.2-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.1.2.2.4.1-2.
Table 4.7.1.2.2.4.1-2: Initial conditions for SS-RSRP inter frequency relative accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.1.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.1.2.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in two different FR1 frequencies. Cell 2 is the PSCell and Cell 3 is the target cell for SS-RSRP measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.1.2.2.4.2	Test procedure
Same as in clause 4.7.1.1.2.4.2 but replacing Table 4.7.1.1.2.5-1 and 4.7.1.1.2.5-2 with 4.7.1.2.2.5-1 and 4.7.1.2.2.5-2, respectively.
4.7.1.2.2.4.3	Message contents
Message contents are same as in clause 4.7.1.2.1.4.3.
4.7.1.2.2.5	Test requirement
Table 4.7.1.2.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 4.7.1.2.2.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.1.2.2.5-2.
Table 4.7.1.2.2.5-1: same as Table 4.7.1.2.1.5-1
Table 4.7.1.2.2.5-2: SS-RSRP Intra frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	SS-RSRP_x - 7 
	SS-RSRP_x - 31

	Highest reported value (Cell 3)
	SS-RSRP_x + 7
	SS-RSRP_x - 18

	Extreme Conditions

	Lowest reported value (Cell 3)
	SS-RSRP_x - 9 
	SS-RSRP_x - 33

	Highest reported value (Cell 3)
	SS-RSRP_x + 9
	SS-RSRP_x - 17

	SS-RSRP_x is the reported value of Cell 2



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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[bookmark: _Toc21621485][bookmark: _Toc29297099][bookmark: _Toc36149291][bookmark: _Toc44092869][bookmark: _Toc44093418][bookmark: _Toc44094241][bookmark: _Toc44094520][bookmark: _Toc52295936][bookmark: _Toc59027642][bookmark: _Toc69328136][bookmark: _Toc75989774][bookmark: _Toc75992880][bookmark: _Toc76018657][bookmark: _Toc84513730][bookmark: _Toc84514294]4.7.2.0	Minimum conformance requirements
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The intra-frequency SS-RSRQ accuracy requirements are defined for the SS-RSRQ measured from a cell on the same frequency as that of the PCell or PSCell in FR1.
The accuracy requirements in Table 4.7.2.0.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band for each relevant SSB.
Table 4.7.2.0.1-1: SS-RSRQ Intra frequency absolute accuracy in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	2.5
	4
	-3 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	NR operating band groups in FR1 are as defined in Section 3A.4.1.



The reporting range of SS-RSRQ is defined from -43 dB to 20 dB with 0.5 dB resolution. The mapping of measured quantity is defined in Table 4.7.2.0.1-2. The range in the signalling may be larger than the guaranteed accuracy range.
Table 4.7.2.0.1-2: SS-RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	SS-RSRQ_0
	SS-RSRQ<-43
	dB

	SS-RSRQ_1
	-43≤ SS-RSRQ<-42.5
	dB

	SS-RSRQ_2
	-42.5≤ SS-RSRQ<-42
	dB

	SS-RSRQ_3
	-42≤ SS-RSRQ<-41.5
	dB

	SS-RSRQ_4
	-41.5≤ SS-RSRQ<-41
	dB

	..
	..
	…

	SS-RSRQ_122
	17.5≤ SS-RSRQ<18
	dB

	SS-RSRQ_123
	18≤ SS-RSRQ<18.5
	dB

	SS-RSRQ_124
	18.5≤ SS-RSRQ<19
	dB

	SS-RSRQ_125
	19≤ SS-RSRQ<19.5
	dB

	SS-RSRQ_126
	19.5≤ SS-RSRQ<20
	dB

	SS-RSRQ_127
	20 ≤ SS-RSRQ
	dB



The normative reference for this requirement is TS 38.133 [6] clauses 10.1.7.1.1 and 10.1.11.
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The inter-frequency SS-RSRQ absolute accuracy requirements in this clause are defined for the SS-RSRQ measured from a cell on a different frequency as that of the PCell or PSCell in FR1.
The accuracy requirements in Table 4.7.2.0.2-1 are valid under the following conditions:
-	Conditions defined in 38.101-1 [2] Clause 7.3 for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band  for each relevant SSB.
Table 4.7.2.0.2-1: SS-RSRQ Inter frequency absolute accuracy in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	2.5
	4
	-3 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	NR operating band groups in FR1 are as defined in Section 3A.4.1.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1.9.1.1 and 10.1.11.
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The inter-frequency SS-RSRQ relative accuracy requirements in this clause are defined for the SS-RSRQ measured from one cell on a frequency in FR1compared to the SS-RSRQ measured from another cell on a different frequency in FR1.
The accuracy requirements in Table 4.7.2.0.3-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band for each relevant SSB.
-	|SSB_RP1dBm - SSB_RP2dBm| ≤ 27 dB
-	| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 4.7.2.0.3-1: SS-RSRQ Inter frequency relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	3
	4
	-3 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is 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 cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	NR operating band groups in FR1 are as defined in Section 3A.4.1.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1.9.1.2 and 10.1.11.
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4.7.2.1.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-RSRQ measurement accuracy is within the specified limits for all bands.
4.7.2.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.2.1.
4.7.2.1.4	Test description
4.7.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.2.1.4.1-1.
Table 4.7.2.1.4.1-1: EN-DC FR1 SS-RSRQ measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.2.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.2.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.2.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.2.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.2.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.2.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.2.1.4.1-2.
Table 4.7.2.1.4.1-2: Initial conditions for SS-RSRQ intra frequency accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.2.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in the same frequency. Cell 2 is the PSCell and Cell 3 is the target cell for SS-RSRQ measurements. The connection setup is done according to the settings in clause C.1.3.
4.7.2.1.4.2	Test procedure
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 4.7.2.1.5-1 as appropriate.
3.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the SS-RSRQ reported values in the periodic MeasurementReport. The SS-RSRQ value of Cell 3 reported by the UE is compared to the expected SS-RSRQ. If the value is outside the limits in Table 4.7.2.1.5-2 or the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7.	The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
8.	Set the parameters according to each sub-test in Table 4.7.2.1.5-1 as appropriate and repeat steps 5-7.
4.7.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.2.1.4.3-1: Common Exception messages for EN-DC FR1 SS-RSRQ measurement accuracy
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2
Table H.3.1-5
Table H.3.1-7
Table H.3.4-1
Table H.3.4-1a
Table H.3.4-2

	Specific message contents exceptions for Test Configuration 4.7.2.1-1 and 4.7.2.1-4
	Table H.3.1-3 with Condition SSB.1 FR1 and Asynchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.2

	Specific message contents exceptions for Test Configuration 4.7.2.1-2 and 4.7.2.1-5
	Table H.3.1-3 with Condition SSB.1 FR1 and Synchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1

	Specific message contents exceptions for Test Configuration 4.7.2.1-3 and 4.7.2.1-6
	Table H.3.1-3 with Condition SSB.2 FR1 and Synchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.2.1.4.3-2: ReportConfigNR-DEFAULT(Periodical) for EN-DC FR1 SS-RSRQ Accuracy
	Derivation Path: 38.508-1 [14] Table 4.6.3-142 with condition PERIODICAL 

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    periodical SEQUENCE {
	
	
	PERIODICAL

	      reportQuantityCell SEQUENCE {
	
	
	

	        rsrp
	false
	
	

	        sinr
	false
	
	

	      }
	
	
	

	      maxReportCells
	2
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	



4.7.2.1.5	Test requirement 
Table 4.7.2.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRQ measurement report for each of the tests in Table 4.7.2.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.2.1.5-2.
Table 4.7.2.1.5-1: SS-RSRQ Intra frequency test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	SSB ARFCN
	
	freq1
	freq1
	freq1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2,5
	
	10: NRB,c = 52

	
	Config 3,6
	
	40: NRB,c = 106 

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel
	Config 1,4
	
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-

	
	Config 2,5
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3,6
	
	SR2.1 TDD
	
	SR2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	

	
	Config 2,5
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3,6
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Control Channel RMC
	Config 1,4
	
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-

	
	Config 2,5
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3,6
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-

	
	Config 2,5
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3,6
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	OCNG Patterns
	
	OP. 1

	SS-RSSI-Measurement
	
	Not Applicable

	Time offset with Cell 2
	Config 2,3,5,6
	s
	-
	3
	-
	3
	-
	3

	
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	STMC configuration 
	Config 2,3,5,6
	
	SMTC.1

	
	Config 1,4
	
	SMTC.2

	SSB configuration
	Config 1,2,4,5
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5
	kHz
	15 kHz

	
	Config 3,6
	
	30kHz

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0
	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 
	
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	
	
	

	
Note2
	Config 1,2,4,5
	Depending on band group
	dBm/15kHz
	-86.5
	-101
	-114+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-92.6
	-
	-114+ ΔBG_offset

	
Note2
	Config 1,2,4,5
	Depending on band group
	dBm/SC S
	-86.5
	-101
	-114+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-89.6
	-
	-111+ ΔBG_offset

	

	dB
	-1.76
	-4.7
	-5.46
	-5.46

	

	dB
	3
	3
	-2.9
	-2.9
	-4
	-4

	SS-RSRPNote3
	Config 1,2,4,5
	Depending on band group
	dBm/SCS
	-83.5
	-83.5
	-103.9
	-103.9
	-118+ΔBG_offset
	-118+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-86.6
	-86.6
	-
	-
	-115+ ΔBG_offset
	-115+ ΔBG_offset

	SS-RSRQ Note3
	
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.34
	-17.34 

	IoNote3
	Config 1,2,4,5
	Depending on band group
	dBm/
9.36MHz
	-51.57
	-70
	-83.50+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	dBm/
38.16MHz
	-51.56
	-
	-77.40+ ΔBG_offset

	Propagation condition
	-
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN

	Antenna configuration
	
	1x2
	1x2
	1x2
	1x2
	1x2
	1x2

	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  to be fulfilled.
NOTE 3:	SS-RSRQ, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	SS-RSRQ, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.
NOTE 6:	Subtest 2 is not used when testing with 30kHz SSB SCS. 
NOTE 7:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 4.7.2.1.5-2: SS-RSRQ Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	SS-RSRQ_52
	SS-RSRQ_46
	SS-RSRQ_44

	Highest reported value (Cell 3)
	SS-RSRQ_62
	SS-RSRQ_60
	SS-RSRQ_59

	Extreme Conditions

	Lowest reported value (Cell 3)
	SS-RSRQ_49
	SS-RSRQ_45
	SS-RSRQ_43

	Highest reported value (Cell 3)
	SS-RSRQ_65
	SS-RSRQ_61
	SS-RSRQ_60



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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4.7.2.2.1.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-RSRQ absolute measurement accuracy is within the specified limits for all bands.
4.7.2.2.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.2.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.2.2.1.
4.7.2.2.1.4	Test description
4.7.2.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.2.2.1.4.1-1.
Table 4.7.2.2.1.4.1-1: EN-DC FR1-FR1 SS-RSRQ measurement accuracy supported
test configurations
	Test Case ID
	Description

	4.7.2.2.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.2.2.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.2.2.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.2.2.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.2.2.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.2.2.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.2.2.1.4.1-2.
Table 4.7.2.2.1.4.1-2: Initial conditions for SS-RSRQ inter frequency accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.2.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.2.2.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in two different FR1 frequencies. Cell 2 is the PSCell and Cell 3 is the target cell for SS-RSRQ measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.2.2.1.4.2	Test procedure
Same as in clause 4.7.2.1.4.2 but replacing Table 4.7.2.1.5-1 and 4.7.2.1.5-2 with 4.7.2.2.1.5-1 and 4.7.2.2.1.5-2, respectively.
4.7.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.2.2.1.4.3-1: Common Exception messages for EN-DC FR1-FR1 SS-RSRQ
absolute measurement accuracy
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2 with condition INTER-FREQ and GAP NEEDED
Table H.3.1-5
Table H.3.1-7 with condition INTER-FREQ
Table H.3.4-1
Table H.3.4-1a
Table H.3.4-2
Table H.3.4-4 with Condition gapUE
Table H.3.4-5 with Condition Pattern#0

	Specific message contents exceptions for Test Configuration 4.7.2.1.1.-1 and 4.7.2.1.1-4
	Table H.3.1-3 with Conditions INTER-FREQ MO, SSB.1 FR1 and Asynchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.2

	Specific message contents exceptions for Test Configuration 4.7.2.1.1-2 and 4.7.2.1.1-5
	Table H.3.1-3 with Conditions INTER-FREQ MO, SSB.1 FR1 and Synchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1

	Specific message contents exceptions for Test Configuration 4.7.2.1.1-3 and 4.7.2.1.1-6
	Table H.3.1-3 with Conditions INTER-FREQ MO, SSB.2 FR1 and Synchronous cells
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.2.2.1.4.3-2: ReportConfigNR-DEFAULT(Periodical) for EN-DC FR1-FR1 SS-RSRQ Accuracy
	Derivation Path: 38.508-1 [14] Table 4.6.3-142 with condition PERIODICAL 

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    periodical SEQUENCE {
	
	
	PERIODICAL

	      reportQuantityCell SEQUENCE {
	
	
	

	        rsrp
	false
	
	

	        sinr
	false
	
	

	      }
	
	
	

	      maxReportCells
	2
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	



4.7.2.2.1.5	Test requirement 
Table 4.7.2.2.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRP measurement report for each of the tests in Table 4.7.2.2.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.2.2.1.5-2
Table 4.7.2.2.1.5-1: SS-RSRQ Inter frequency test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	SSB ARFCN
	
	freq1
	freq2
	freq1
	freq2
	freq1
	freq2

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	BWchannel
	Config 1,4
	MHz
	10: NRB,c = 52

	
	Config 2,5
	
	10: NRB,c = 52

	
	Config 3,6
	
	40: NRB,c = 106 

	Gap pattern ID
	Config 1-6
	
	0

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-

	
	Config 2,5
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3,6
	
	SR2.1 TDD
	
	SR2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD  
	-
	R.1.1 FDD  
	-
	CR.1.1 FDD  
	

	
	Config 2,5
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3,6
	
	CR2.1 TDD
	
	CR2.1 TDD
	
	CR2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-

	
	Config 2,5
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3,6
	
	CCR2.1 TDD
	
	CCR2.1 TDD
	
	CCR2.1 TDD
	

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	-

	
	Config 2,5
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	Config 3,6
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	OCNG Patterns
	
	OP.1

	SMTC configuration
	Config 2,3,5,6
	
	SMTC.1

	
	Config 1,4
	
	SMTC.2

	Time offset between Cell 2 and Cell 3
	Config 2,3,5,6
	s
	3

	
	Config 1,4
	ms
	3

	 SSB configuration
	Config 1,2,4,5
	
	 SSB.1 in FR1

	
	Config 3,6
	
	 SSB.2 in FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5
	kHz
	15 kHz

	
	Config 3,6
	
	30 kHz

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0
	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 
	
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	
	
	

	
Note2
	Config 1,2,4,5
	Depending on band group
	dBm/15kHz
	-81.68
	-81.68
	-106
	-106
	-116 + ΔBG_offset
	-116 + ΔBG_offset

	
Note2
	Config 3,6
	Depending on band group
	dBm/15kHz
	-87.80
	-87.80
	-113
	-113
	-116+ ΔBG_offset
	-116+ ΔBG_offset

	
Note2
	Config 1,2,4,5
	Depending on band group
	dBm/SCS 
	-81.68
	-81.68
	-106
	-106
	-116 + ΔBG_offset
	-116 + ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-84.8
	-84.8
	-110
	-110
	-113+ ΔBG_offset
	-113+ ΔBG_offset

	

	dB
	-1.75
	-1.75
	-1.75
	-1.75
	3
	-1.75

	

	dB
	-1.75
	-1.75
	-1.75
	-1.75
	3
	-1.75

	SS-RSRPNote3
	Config 1,2,4,5
	Depending on band group
	dBm/SCS
	-83.43
	-83.43
	-107.75
	-107.75
	-113+ ΔBG_offset
	-117.75+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-86.54
	-86.54
	-111.75
	-111.75
	-110+ ΔBG_offset
	-114.75+ ΔBG_offset 

	SS-RSRQNote3
	 
	dB
	-14.76
	-14.76
	-14.76
	-14.76
	-12.56
	-14.76

	IoNote3
	Config 1,2,4,5
	Depending on band group
	dBm/Ch BW
	-51.51
	-51.51
	-75.83
	-75.83
	-83.28+ ΔBG_offset
	-85.83+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-51.52
	-51.52
	-76.73
	-76.73
	-77.19+ ΔBG_offset
	-79.73+ ΔBG_offset

	Propagation condition
	-
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN

	Antenna configuration
	
	1x2
	1x2
	1x2
	1x2
	1x2
	1x2

	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  to be fulfilled.
NOTE 3:	SS-RSRQ, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	SS-RSRQ, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.
NOTE 6: 	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



[bookmark: _Toc21621490][bookmark: _Toc29297104]Table 4.7.2.2.1.5-2: SS-RSRQ Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	SS-RSRQ_52
	SS-RSRQ_52
	SS-RSRQ_52

	Highest reported value (Cell 3)
	SS-RSRQ_62
	SS-RSRQ_62
	SS-RSRQ_62

	Extreme Conditions

	Lowest reported value (Cell 3)
	SS-RSRQ_49
	SS-RSRQ_49
	SS-RSRQ_49

	Highest reported value (Cell 3)
	SS-RSRQ_65
	SS-RSRQ_65
	SS-RSRQ_65



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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4.7.2.2.2.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-RSRQ relative measurement accuracy is within the specified limits for all bands.
4.7.2.2.2.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.2.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.2.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.2.2.2.
4.7.2.2.2.4	Test description
4.7.2.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.2.2.2.4.1-1.
Table 4.7.2.2.2.4.1-1: EN-DC FR1-FR1 SS-RSRQ measurement accuracy supported
test configurations
	Test Case ID
	Description

	4.7.2.2.2-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.2.2.2-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.2.2.2-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.2.2.2-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.2.2.2-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.2.2.2-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.2.2.2.4.1-2.
Table 4.7.2.2.2.4.1-2: Initial conditions for SS-RSRQ inter frequency accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.2.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.2.2.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in two different FR1 frequencies. Cell 2 is the PSCell and Cell 3 is the target cell for SS-RSRQ measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.2.2.2.4.2	Test procedure
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 4.7.2.2.2.5-1 as appropriate.
3.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the SS-RSRQ reported values in the periodic MeasurementReport. The SS-RSRQ value of Cell 3 reported by the UE is compared to the SS-RSRQ value of Cell 2 reported by the UE. If the difference between both values is outside the limits in Table 4.7.2.2.2.5-2 or the UE fails to report the measurement value for Cell 3 or Cell 2, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7.	The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
8.	Set the parameters according to each sub-test in Table 4.7.2.2.2.5-1 as appropriate and repeat steps 5-7.
4.7.2.2.2.4.3	Message contents
Message contents are same as in clause 4.7.2.2.1.4.3.
4.7.2.2.2.5	Test requirement 
Table 4.7.2.2.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-RSRQ measurement report for each of the tests in Table 4.7.2.2.2.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.2.2.2.5-2.
Table 4.7.2.2.2.5-1: same as Table 4.7.2.2.2.1.5-1
Table 4.7.2.2.2.5-2: SS-RSRQ Inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions
	

	Lowest reported value (Cell 3)
	SS-RSRQ_x - 7 
	SS-RSRQ_x - 7 
	SS-RSRQ_x - 11 

	Highest reported value (Cell 3)
	SS-RSRQ_x + 7
	SS-RSRQ_x + 7
	SS-RSRQ_x + 2

	Extreme Conditions
	

	Lowest reported value (Cell 3)
	SS-RSRQ_x - 9 
	SS-RSRQ_x - 9 
	SS-RSRQ_x - 13

	Highest reported value (Cell 3)
	SS-RSRQ_x + 9
	SS-RSRQ_x + 9
	SS-RSRQ_x + 4

	RSRQ_x is the reported value of Cell 2
	



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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The intra-frequency SS-SINR accuracy requirements are defined for the SS-SINR measured from a cell on the same frequency as that of the PCell or PSCell in FR1.
The accuracy requirements in Table 4.7.3.0.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to clause B.2.2 for a corresponding Band.
Table 4.7.3.0.1-1: SS-SINR Intra frequency absolute accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 3
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	3.0
	4
	-3 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The requirements apply for SSB Ês/Iot ≤ 25 dB.
NOTE 4:	NR operating band groups in FR1 are as defined in Section 3A.4.1.



The reporting range of SS-SINR and CSI-SINR is defined from -23 dB to 40 dB with 0.5 dB resolution. The mapping of measured quantity is defined in Table 4.7.3.0.1-2. The range in the signalling may be larger than the guaranteed accuracy range.
Table 4.7.3.0.1-2: SS-SINR and CSI-RSRP measurement report mapping
	Reported value
	Measured quantity value (L3 SS-SINR)
	Measured quantity value (L1 SS-SINR and L1 CSI-SINR)
	Unit

	SINR_0
	SS-SINR<-23
	SINR<-23
	dB

	SINR_1
	-23≤ SS-SINR<-22.5
	-23≤SINR<-22.5
	dB

	SINR_2
	-22.5≤ SS-SINR<-22
	-22.5≤SINR<-22
	dB

	SINR_3
	-22≤ SS-SINR<-21.5
	-22≤SINR<-21.5
	dB

	SINR_4
	-21.5≤ SS-SINR<-21
	-21.5≤SINR<-21
	dB

	..
	..
	..
	…

	SINR_123
	38≤ SS-SINR<38.5
	38≤SINR<38.5
	dB

	SINR_124
	38.5≤ SS-SINR<39
	38.5≤SINR<39
	dB

	SINR_125
	39≤ SS-SINR<39.5
	39≤SINR<39.5
	dB

	SINR_126
	39.5≤ SS-SINR<40
	39.5≤SINR<40
	dB

	SINR_127
	40≤ SS-SINR
	40≤SINR
	dB



The normative reference for this requirement is TS 38.133 [6] clauses 10.1.12.1.1 and 10.1.16.
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The intra-frequency SS-SINR accuracy requirements are defined for the SS-SINR measured from a cell on a different carrier frequency than that of the PCell or PSCell in FR1.
The accuracy requirements in Table 4.7.3.0.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band.
Table 4.7.3.0.2-1: SS-SINR Inter frequency absolute accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 3
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	3.0
	4
	-3 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	3.5
	4
	-6 dB
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	The requirements apply for SSB Ês/Iot ≤ 25 dB.
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3A.4.1.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1.13.1.1 and 10.1.16.
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The inter-frequency SS-SINR relative accuracy requirements in this clause are defined for the SS-SINR measured from one cell on a frequency in FR1compared to the SS-SINR measured from another cell on a different frequency in FR1.
The accuracy requirements in Table 4.7.3.0.3-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band.
-	|SSB_RP1dBm - SSB_RP2dBm| ≤ 27 dB
-	| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 4.7.3.0.3-1: SS-SINR Inter frequency relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2,4
	Io Note 1 range

	
	
	
	NR operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	
	

	3.5
	4
	-3 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is 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 cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The requirements apply for SSB Ês/Iot ≤ [25] dB.
NOTE 5:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1.13.1.2 and 10.1.16.
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4.7.3.1.1	Test purpose
The purpose of this test is to verify that the intra-frequency SS-SINR measurement accuracy is within the specified limits for all bands.
4.7.3.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards, which support ss-SINR-Meas.
4.7.3.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.3.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.3.1.
4.7.3.1.4	Test description
4.7.3.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.3.1.4.1-1.
Table 4.7.3.1.4.1-1: EN-DC FR1 SS-SINR measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.3.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.3.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.3.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.3.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.3.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.3.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.3.1.4.1-2.
Table 4.7.3.1.4.1-2: Initial conditions for SS-SINR intra frequency accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.3.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.3.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in the same frequency. Cell 2 is the PSCell and Cell 3 is the target cell for SS-SINR measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.3.1.4.2	Test procedure
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 4.7.3.1.5-1 as appropriate.
3.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the SS-SINR reported values in the periodic MeasurementReport. The SS-SINR value of Cell 3 reported by the UE is compared to the expected SS-SINR. If the value is outside the limits in Table 4.7.3.1.5-2 or the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7.	The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
8.	Set the parameters according to each sub-test in Table 4.7.3.1.5-1 as appropriate and repeat steps 5-7.
4.7.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.3.1.4.3-1: Common Exception messages for EN-DC FR1 SS-SINR measurement accuracy
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2
Table H.3.1-5
Table H.3.1-7
Table H.3.4-1
Table H.3.4-1a
Table H.3.4-2

	Specific message contents exceptions for Test Configuration 4.7.3.1-1 and 4.7.3.1-4
	Table H.3.1-3 with Condition Asynchronous cells and SS-SINR
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.2

	Specific message contents exceptions for Test Configuration 4.7.3.1-2 and 4.7.3.1-5
	Table H.3.1-3 with Condition Synchronous cells and SS-SINR
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1

	Specific message contents exceptions for Test Configuration 4.7.3.1-3 and 4.7.3.1-6
	Table H.3.1-3 with Condition Synchronous cells and SS-SINR
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.3.1.4.3-2: ReportConfigNR-DEFAULT(Periodical) for EN-DC FR1 SS-SINR Accuracy
	Derivation Path: 38.508-1 [14] Table 4.6.3-142 with condition PERIODICAL 

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    periodical SEQUENCE {
	
	
	PERIODICAL

	      reportQuantityCell SEQUENCE {
	
	
	

	        rsrp
	false
	
	

	        rsrq
	false
	
	

	        sinr
	true
	
	

	      }
	
	
	

	      maxReportCells
	2
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	



4.7.3.1.5	Test requirements
Table 4.7.3.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-SINR measurement report for each of the tests in Table 4.7.3.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.3.1.5-2
Table 4.7.3.1.5-1: SS-SINR Intra frequency test parameters
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	SSB ARFCN
	
	freq1
	freq1

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	DRX Cycle configuration
	ms
	Not Applicable

	TRS configuration
	Config 1,4
	
	TRS.1.1 FDD
	
	TRS.1.1 FDD
	

	
	Config 2,5
	
	TRS.1.1 TDD
	-
	TRS.1.1 TDD
	-

	
	Config 3,6
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-

	
	Config 2,5
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3,6
	
	SR.2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	

	
	Config 2,5
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3,6
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-

	
	Config 2,5
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3,6
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	OCNG Patterns
	
	OP.1

	SS-RSSI-Measurement
	
	Not Applicable

	Time offset with Cell 2
	Config 2,3,5,6
	s
	-
	3
	-
	3

	
	Config 1,4
	ms
	-
	3
	-
	3

	SMTC configuration 
	Config 1,4
	
	SMTC.2

	
	Config 2,3,5,6
	
	SMTC.1

	SSB configuration
	Config 1,2,4,5
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5
	kHz
	15 

	
	Config 3,6
	
	30 

	EPRE ratio of PSS to SSS
	dB
	0
	0
	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 
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	

	
Note2
	Depending on band group
	dBm/15kHz
	-93
	-116+ ΔBG_offset

	
Note2
	Config 1,2,4,5
	dBm/SCS
	-93.2
	Same as Noc for 15kHz

	
	Config 3,6
	Depending on band group
	
	-90.2
	-113+ ΔBG_offset

	

	dB
	0
	-3.19
	-5.46
	-5.46

	

	dB
	4.54
	2.66
	-3.5
	-3.5

	SS-RSRPNote3
	Config 1,2,4,5
	Depending on band group
	dBm/SCS
	-88.46
	-90.34
	-119.5+ ΔBG_offset
	-119.5+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-85.65
	-87.53
	-116.5+ ΔBG_offset
	-116.5+ ΔBG_offset

	SS-SINR Note3
	
	dB
	0
	-3.19
	-5.1
	-5.1

	IoNote3
	Config 1,2,4,5
	Depending on band group
	dBm/
9.36MHz
	-57.5
	-85.28+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	dBm/
38.16MHz
	-51.59
	-79.17+ ΔBG_offset

	Propagation condition
	-
	AWGN

	Antenna configuration
	-
	1x2

	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  to be fulfilled.
NOTE 3:	SS-SINR, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	SS-SINR, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2
NOTE 6: 	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification
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Table 4.7.3.1.5-2: SS-SINR Intra frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	SS-SINR_31 
	SS-SINR_28 

	Highest reported value (Cell 3)
	SS-SINR_49
	SS-SINR_45

	Extreme Conditions

	Lowest reported value (Cell 3)
	SS-SINR_30 
	SS-SINR_27

	Highest reported value (Cell 3)
	SS-SINR_50 
	SS-SINR_46



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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[bookmark: _Toc36149306][bookmark: _Toc44092884][bookmark: _Toc44093433][bookmark: _Toc44094256][bookmark: _Toc44094535][bookmark: _Toc52295951][bookmark: _Toc59027657][bookmark: _Toc69328151][bookmark: _Toc75989789][bookmark: _Toc75992895][bookmark: _Toc76018672][bookmark: _Toc84513745][bookmark: _Toc84514309]4.7.3.2.1	EN-DC FR1-FR1 SS-SINR absolute measurement accuracy
4.7.3.2.1.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-SINR absolute measurement accuracy is within the specified limits for all bands.
4.7.3.2.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards, which support ss-SINR-Meas.
4.7.3.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.3.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.3.2.1.
4.7.3.2.1.4	Test description
4.7.3.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.3.2.1.4.1-1.
Table 4.7.3.2.1.4.1-1: EN-DC FR1-FR1 SS-SINR measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.3.2.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.3.2.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.3.2.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.3.2.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.3.2.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.3.2.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.3.2.1.4.1-2.
Table 4.7.3.2.1.4.1-2: Initial conditions for SS-SINR inter frequency accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.3.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.3.2.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in two different FR1 frequencies. Cell 2 is the PSCell and Cell 3 is the target cell for SS-SINR measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.3.2.1.4.2	Test procedure
Same as in clause 4.7.3.1.4.2 but replacing Table 4.7.3.1.5-1 and 4.7.3.1.5-2 with 4.7.3.2.1.5-1 and 4.7.3.2.1.5-2, respectively.
4.7.3.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.3.2.1.4.3-1: Common Exception messages for EN-DC FR1-FR1 SS-SINR
absolute measurement accuracy
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2 with condition INTER-FREQ
Table H.3.1-5
Table H.3.1-7 with condition INTER-FREQ
Table H.3.4-1
Table H.3.4-1a
Table H.3.4-2
Table H.3.4-4 with Condition gapUE
Table H.3.4-5 with Condition Pattern#0

	Specific message contents exceptions for Test Configuration 4.7.3.1.1.-1 and 4.7.3.1.1-4
	Table H.3.1-3 with Conditions INTER-FREQ MO and Asynchronous cells and SS-SINR
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.2

	Specific message contents exceptions for Test Configuration 4.7.3.1.1-2 and 4.7.3.1.1-5
	Table H.3.1-3 with Conditions INTER-FREQ MO and Synchronous cells and SS-SINR
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1

	Specific message contents exceptions for Test Configuration 4.7.3.1.1-3 and 4.7.3.1.1-6
	Table H.3.1-3 with Conditions INTER-FREQ MO and Synchronous cells and SS-SINR
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.3.2.1.4.3-2: ReportConfigNR-DEFAULT(Periodical) for EN-DC FR1-FR1 SS-SINR Accuracy
	Derivation Path: 38.508-1 [14] Table 4.6.3-142 with condition PERIODICAL 

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    periodical SEQUENCE {
	
	
	PERIODICAL

	      reportQuantityCell SEQUENCE {
	
	
	

	        rsrp
	false
	
	

	        rsrq
	false
	
	

	        sinr
	true
	
	

	      }
	
	
	

	      maxReportCells
	2
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	



4.7.3.2.1.5	Test requirements
Table 4.7.3.2.1.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-SINR measurement report for each of the tests in Table 4.7.3.2.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.3.2.1.5-2.
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	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	SSB ARFCN
	
	freq1
	freq2
	freq1
	freq2
	freq1
	freq2

	Duplex mode
	Config 1,4
	
	FDD

	
	Config 2,3,5,6
	
	TDD

	TDD configuration
	Config 1,4
	
	Not Applicable

	
	Config 2,5
	
	TDDConf.1.1

	
	Config 3,6
	
	TDDConf.2.1

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	DRX Cycle configuration
	ms
	Not Applicable

	Gap pattern ID
	
	0
	-
	0
	-
	0
	-

	TRS configuration
	Config 1, 4
	
	TRS.1.1 FDD
	
	TRS.1.1 FDD
	
	TRS.1.1 FDD
	

	
	Config 2, 5
	
	TRS.1.1 TDD
	-
	TRS.1.1 TDD
	-
	TRS.1.1 TDD
	-

	
	Config 3, 6
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	PDSCH Reference measurement channel 
	Config 1,4
	
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-
	SR.1.1 FDD 
	-

	
	Config 2,5
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3,6
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	
	SR.2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1,4
	
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	-
	CR.1.1 FDD  
	-

	
	Config 2,5
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3,6
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	Config 1,4
	
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-
	CCR.1.1 FDD  
	-

	
	Config 2,5
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3,6
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	
	CCR.2.1 TDD
	

	OCNG Patterns
	
	OP.1

	SS-RSSI-Measurement
	
	Not Applicable

	Time offset with Cell 2
	Config 2,3,5,6
	s
	-
	3
	-
	3
	-
	3

	
	Config 1,4
	ms
	-
	3
	-
	3
	-
	3

	STMC configuration 
	Config 2,3,5,6
	
	SMTC.1

	
	Config 1,4
	
	SMTC.2

	SSB configuration
	Config 1,2,4,5
	
	SSB.1 FR1

	
	Config 3,6
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5
	kHz
	15 

	
	Config 3,6
	
	30 

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0
	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 
	
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	
	
	

	
Note2
	Config 1,2,4,5
	Depending on band group
	dBm/15kHz
	-88
	-88
	-108.5
	-108.5
	-119.5+ ΔBG_offset
	-119.5+ ΔBG_offset

	
Note2
	Config 1,2,4,5
	dBm/SCS
	-88
	-88
	-108.5
	-108.5
	Same as Noc for 15kHz 
	Same as Noc for 15kHz

	
	Config 3,6
	Depending on band group
	
	-85
	-85
	-105.5
	-105.5
	-116.5+ ΔBG_offset
	116.5+ ΔBG_offset

	

	dB
	-1.75
	-1.75
	20
	20
	-3.2
	-3.2

	

	dB
	-1.75
	-1.75
	20
	20
	-3.2
	-3.2

	SS-RSRPNote3
	Config 1,2,4,5
	Depending on band group
	dBm/SCS
	-89.75
	-89.75
	-88.5
	-88.5
	-122.7+ ΔBG_offset
	-122.7+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	
	-86.75
	-86.75
	-85.5
	-85.5
	-119.7+ ΔBG_offset
	-119.7+ ΔBG_offset

	SS-SINR Note3
	
	dB
	-1.75
	-1.75
	20
	20
	-3.2
	-3.2

	IoNote3
	Config 1,2,4,5
	Depending on band group
	dBm/
9.36MHz
	-57.83
	-57.83
	-60.5
	-60.5
	-89.85+ ΔBG_offset
	-89.85+ ΔBG_offset

	
	Config 3,6
	Depending on band group
	dBm/
38.16MHz
	-51.73
	-51.73
	-54.41
	-54.41
	-83.75+ ΔBG_offset
	-83.75+ ΔBG_offset

	Propagation condition
	-
	AWGN

	Antenna configuration
	-
	1x2

	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  to be fulfilled.
NOTE 3:	SS-SINR, SS-RSRP, and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	SS-SINR, SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	ΔBG_offset is defined in clause 3A.4, Table 3A.4.1-2.
NOTE 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 4.7.3.2.1.5-2: SS-SINR Inter frequency absolute accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	SS-SINR_35
	SS-SINR_79
	SS-SINR_32

	Highest reported value (Cell 3)
	SS-SINR_51
	SS-SINR_94
	SS-SINR_49

	Extreme Conditions

	Lowest reported value (Cell 3)
	SS-SINR_33
	SS-SINR_77
	SS-SINR_31

	Highest reported value (Cell 3)
	SS-SINR_53
	SS-SINR_96
	SS-SINR_50



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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4.7.3.2.2.1	Test purpose
The purpose of this test is to verify that the inter-frequency SS-SINR relative measurement accuracy is within the specified limits for all bands.
4.7.3.2.2.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards, which support ss-SINR-Meas.
4.7.3.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.3.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.3.2.2.
4.7.3.2.2.4	Test description
4.7.3.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.3.2.2.4.1-1.
Table 4.7.3.2.2.4.1-1: EN-DC FR1-FR1 SS-SINR measurement accuracy supported test configurations
	Test Case ID
	Description

	4.7.3.2.2-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.3.2.2-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.3.2.2-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.3.2.2-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.3.2.2-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.3.2.2-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.3.2.2.4.1-2.
Table 4.7.3.2.2.4.1-2: Initial conditions for SS-SINR inter frequency accuracy in FR1 
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.3.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.3.2.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 and Cell 3 are NR FR1 cells in two different FR1 frequencies. Cell 2 is the PSCell and Cell 3 is the target cell for SS-SINR measurements. The connection setup is done according to the settings in clause C.1.1.
4.7.3.2.2.4.2	Test procedure
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 4.7.3.2.2.5-1 as appropriate.
3.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit periodically MeasurementReport messages.
6.	After 10s wait from Step 3, the SS shall check the SS-SINR reported values in the periodic MeasurementReport. The SS-SINR value of Cell 3 reported by the UE is compared to the SS-SINR value of Cell 2 reported by the UE. If the difference between both values is outside the limits in Table 4.7.3.2.2.5-2 or the UE fails to report the measurement value for Cell 3 or Cell 2, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7.	The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
8.	Set the parameters according to each sub-test in Table 4.7.3.2.2.5-1 as appropriate and repeat steps 5-7.
4.7.3.2.2.4.3	Message contents
Message contents are same as in clause 4.7.3.2.1.4.3.
4.7.3.2.2.5	Test requirements
Table 4.7.3.2.2.5-1 defines the primary level settings including test tolerances for all tests.
Each SS-SINR measurement report for each of the tests in Table 4.7.3.2.2.5-1 shall meet the corresponding relative accuracy requirements in Table 4.7.3.2.2.5-2
Table 4.7.3.2.2.2.5-1: same as Table 4.7.3.2.2.1.5-1
Table 4.7.3.2.2.5-2: SS-SINR Inter frequency relative accuracy requirements for the reported values
	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal Conditions
	

	Lowest reported value (Cell 3)
	SS-SINR_x - 10 
	SS-SINR_x - 10 
	SS-SINR_x - 11 

	Highest reported value (Cell 3)
	SS-SINR_x + 10
	SS-SINR_x + 10
	SS-SINR_x + 11

	Extreme Conditions
	

	Lowest reported value (Cell 3)
	SS-SINR_x - 12 
	SS-SINR_x - 12 
	SS-SINR_x - 12 

	Highest reported value (Cell 3)
	SS-SINR_x + 12
	SS-SINR_x + 12
	SS-SINR_x + 12

	RSRQ_x is the reported value of Cell 2
	



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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Unless otherwise specified, the requirements for absolute accuracy of SSB based L1-RSRP in this clause apply to all SSBs of the serving cell configured for L1-RSRP measurement.
The accuracy requirements in Table 4.7.4.0.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.1 of TS 38.133 [6] for a corresponding Band for each relevant SSB.
Table 4.7.4.0.1-1: SSB based L1-RSRP absolute accuracy in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	±5.0
	±9.5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	±8.5
	±11.5
	-3
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A, NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_F, NR_FDD_FR1_G, NR_FDD_FR1_H,
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3A.4.


 
The reporting range of SS-RSRP and CSI-RSRP for L1 reporting is defined from -140 to -44 dBm with 1 dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.4.0.1-2. The range in the signalling may be larger than the guaranteed accuracy range.
Table 4.7.4.0.1-2: SS-RSRP and CSI-RSRP measurement report mapping
	Reported value
	Measured quantity value (L3 SS-RSRP and CSI-RSRP)
	Measured quantity value (L1 SS-RSRP and CSI-RSRP)
	Unit

	RSRP_0
	RSRP<-156
	Not valid
	dBm

	RSRP_1
	-156≤RSRP<-155
	Not valid
	dBm

	RSRP_2
	-155≤RSRP<-154
	Not valid
	dBm

	RSRP_3
	-154≤RSRP<-153
	Not valid
	dBm

	RSRP_4
	-153≤RSRP<-152
	Not valid
	dBm

	RSRP_5
	-152≤RSRP<-151
	Not valid
	dBm

	RSRP_6
	-151≤RSRP<-150
	Not valid
	dBm

	RSRP_7
	-150≤RSRP<-149
	Not valid
	dBm

	RSRP_8
	-149≤RSRP<-148
	Not valid
	dBm

	RSRP_9
	-148≤RSRP<-147
	Not valid
	dBm

	RSRP_10
	-147≤RSRP<-146
	Not valid
	dBm

	RSRP_11
	-146≤RSRP<-145
	Not valid
	dBm

	RSRP_12
	-145≤RSRP<-144
	Not valid
	dBm

	RSRP_13
	-144≤RSRP<-143
	Not valid
	dBm

	RSRP_14
	-143≤RSRP<-142
	Not valid
	dBm

	RSRP_15
	-142≤RSRP<-141
	Not valid
	dBm

	RSRP_16
	-141≤RSRP<-140
	RSRP<-140
	dBm

	RSRP_17
	-140≤RSRP<-139
	-140≤RSRP<-139
	dBm

	RSRP_18
	-139≤RSRP<-138
	-139≤ RSRP<-138
	dBm

	…
	…
	
	…

	RSRP_111
	-46≤RSRP<-45
	-46≤ RSRP<-45
	dBm

	RSRP_112
	-45≤RSRP<-44
	-45≤ RSRP<-44
	dBm

	RSRP_113
	-44≤RSRP<-43
	-44≤ RSRP
	dBm

	RSRP_114
	-43≤RSRP<-42
	Not valid
	dBm

	RSRP_115
	-42≤RSRP<-41
	Not valid
	dBm

	RSRP_116
	-41≤RSRP<-40
	Not valid
	dBm

	RSRP_117
	-40≤RSRP<-39
	Not valid
	dBm

	RSRP_118
	-39≤RSRP<-38
	Not valid
	dBm

	RSRP_119
	-38≤RSRP<-37
	Not valid
	dBm

	RSRP_120
	-37≤RSRP<-36
	Not valid
	dBm

	RSRP_121
	-36≤RSRP<-35
	Not valid
	dBm

	RSRP_122
	-35≤RSRP<-34
	Not valid
	dBm

	RSRP_123
	-34≤ RSRP<-33
	Not valid
	dBm

	RSRP_124
	-33≤RSRP<-32
	Not valid
	dBm

	RSRP_125
	-32≤RSRP<-31
	Not valid
	dBm

	RSRP_126
	-31≤RSRP
	Not valid
	dBm

	RSRP_127 (Note)
	Infinity
	Infinity
	dBm

	Note:	The value of RSRP_127 is applicable for RSRP threshold configured by the network as defined in TS 38.331 [13], but not for the purpose of measurement reporting.



The normative reference for this requirement is TS 38.133 [6] clauses 10.1.19.1.1 and 10.1.6.
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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.
The accuracy requirements in Table 4.7.4.0.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.1 of TS 38.133 [6] for a corresponding Band for each relevant SSB.
Table 4.7.4.0.2-1: SSB based L1-RSRP relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	±3
	±4
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	NOTE 1:	Io is 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:	Void
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3A.4.



The reporting range of SS-RSRP and CSI-RSRP for L1 reporting is defined from -140 to -44 dBm with 1 dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.4.0.1-2. The range in the signalling may be larger than the guaranteed accuracy range.
The normative reference for this requirement is TS 38.133 [6] clauses 10.1.19.1.2 and 10.1.6.
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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.
The accuracy requirements in Table 4.7.4.0.3-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.2 of TS 38.133 [6] for a corresponding Band for each relevant CSI-RS.
-	The bandwidth of CSI-RS is 48 PRBs and the density is 3.
The performance with larger bandwidth of CSI-RS is equal to or better than the accuracy requirements in Table 4.7.4.0.3-1.
Table 4.7.4.0.3-1: CSI-RS based L1-RSRP absolute accuracy in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSCSI-RS
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSCSI-RS = 15 kHz
	SCSCSI-RS = 30 kHz
	SCSCSI-RS = 60 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	-114.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	-114
	N/A
	-70

	±5.0
	±9.5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	-113.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	-113
	N/A
	-70

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	-112.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	-112
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	-111.5
	N/A
	-70

	±8.5
	±11.5
	-3
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A,
NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_F,
NR_FDD_FR1_G, NR_FDD_FR1_H
	N/A
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3A.4.



The reporting range of SS-RSRP and CSI-RSRP for L1 reporting is defined from -140 to -44 dBm with 1 dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.4.0.1-2. The range in the signalling may be larger than the guaranteed accuracy range.
The normative reference for this requirement is TS 38.133 [6] clauses 10.1.19.2.1 and 10.1.6.
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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.
The accuracy requirements in Table 4.7.4.0.4-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.2 of TS 38.133 [6] for a corresponding Band for each relevant CSI-RS.
-	The bandwidth of CSI-RS is 48 PRBs and the density is 3.
The performance with larger bandwidth of CSI-RS is equal to or better than the accuracy requirements in Table 4.7.4.0.4-1.
Table 4.7.4.0.4-1: CSI-RS based L1-RSRP relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	CSI-RS Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSCSI-RS
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSCSI-RS = 15 kHz
	SCSCSI-RS = 30 kHz
	SCSCSI-RS = 60 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	-114.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	-114
	N/A
	-50

	±3
	±4
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	-113.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	-113
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	-112.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	-112
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	-111.5
	N/A
	-50

	NOTE 1:	Io is 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:	Void
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The reporting range of SS-RSRP and CSI-RSRP for L1 reporting is defined from -140 to -44 dBm with 1 dB resolution. The mapping of the measured quantity to the reported value is defined by Table 4.7.4.0.1-2. The range in the signalling may be larger than the guaranteed accuracy range.
The normative reference for this requirement is TS 38.133 [6] clauses 10.1.19.2.2 and 10.1.6.
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4.7.4.1.1.1	Test purpose
The purpose of this test is to verify that the SSB based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.
4.7.4.1.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.4.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.4.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.4.1.
4.7.4.1.1.4	Test description
4.7.4.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.4.1.1.4.1-1.
Table 4.7.4.1.1.4.1-1: EN-DC FR1 SSB based L1-RSRP absolute measurement
accuracy supported test configurations
	Test Case ID
	Description

	4.7.4.1.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.4.1.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.4.1.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.4.1.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.4.1.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.4.1.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.4.1.1.4.1-2.
Table 4.7.4.1.1.4.1-2: Initial conditions for SSB based L1-RSRP absolute accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.4.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 1
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.4.1.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR FR1 cell. Cell 2 is the PSCell and the target for SSB-based L1-RSRP measurements. The UE is configured to perform RLM, BFD and L1-RSRP measurement based on the SSBs. The connection setup is done according to the settings in clause C.1.1.
4.7.4.1.1.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to PSCell. The UE shall be configured for periodic CSI reporting in PUCCH [format 2] with a reporting periodicity as mentioned in the above table 4.7.4.1.1.4.1-2.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5 and general test parameters set according to Table 4.7.4.1.1.4.1-2.
2.	Set the parameters according to T1 in Table 4.7.4.1.1.5-1.
3.	The UE shall start sending L1-RSRP report including results of both SSB#0 and SSB#1 every 80 slots. 
4.	The SS shall check the L1-RSRP reported values of SSB#0 and SSB#1 in the periodic L1-RSRP reports. If the value for both SSBs is within the limits in Table 4.7.4.1.1.5-2 or Table 4.7.4.1.1.5-3 (depending on the test configuration), the number of passed iterations is increased by one, otherwise the number of failed iterations is increased by one.
5.	The SS shall continue checking the L1-RSRP report messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
6.	Set the parameters according to each sub-test in Table 4.7.4.1.1.5-1 as appropriate and repeat steps 3-5.
4.7.4.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.4.1.1.4.3-1: Common Exception messages EN-DC SSB based L1-RSRP measurement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.6-2 with conditions PERIODIC and SS-RSRP
Table H.3.6-3 with conditions SSB and PERIODIC
Table H.3.4-1
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1
Table H.3.5-8



Table 4.7.4.1.1.4.3-2: RadioLinkMonitoringConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-133

	Information Element
	Value/remark
	Comment
	Condition

	RadioLinkMonitoringConfig ::= SEQUENCE {
	
	
	

	  failureDetectionResourcesToAddModList	SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF SEQUENCE {
	1 entry
	
	

	    purpose
	both
	UE is configured to perform RLM and BFD based on the SSBs.
	

	    detectionResource CHOICE {
	
	
	

	      ssb-Index
	0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



4.7.4.1.1.5	Test requirement
Table 4.7.4.1.1.5-1 defines the primary level settings including test tolerances for all tests.
Each L1-RSRP measurement report for each of the tests in Table 4.7.4.1.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.4.1.1.5-2 for test configurations 1, 2, 4 and 5, and the corresponding absolute accuracy requirements in Table 4.7.4.1.1.5-3 for test configurations 3 and 6.
Table 4.7.4.1.1.5-1: L1-RSRP test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~6
	
	freq1
	freq1

	Duplex mode
	1,4
	
	FDD
	FDD

	
	2,5
	
	TDD
	TDD

	
	3,6
	
	TDD
	TDD

	TDD Configuration
	1,4
	
	N/A
	N/A

	
	2,5
	
	TDDConf.1.1
	TDDConf.1.1

	
	3,6
	
	TDDConf.2.1
	TDDConf.2.1

	BWchannel
	1,4
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2,5
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	3,6
	
	40: NRB,c = 106
	40: NRB,c = 106

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD
	SR.1.1 FDD

	
	2,5
	
	SR.1.1 TDD
	SR.1.1 TDD

	
	3,6
	
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD 
	CR.1.1 FDD 

	
	2,5
	
	CR.1.1 TDD
	CR.1.1 TDD

	
	3,6
	
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD 
	CCR.1.1 FDD 

	
	2,5
	
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	3,6
	
	CCR.2.1 TDD
	CCR.2.1 TDD

	SSB configuration
	1,4
	
	SSB.3 FR1  
	SSB.3 FR1  

	
	2,5
	
	SSB.3 FR1
	SSB.3 FR1  

	
	3,6
	
	SSB.4 FR1
	SSB.4 FR1 

	OCNG Patterns
	1~6
	
	OP.1
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	2,5
	
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	3,6
	
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial BWP Configuration
	1~6
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~6
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~6
	
	SMTC.1
	SMTC.1 

	reportConfigType
	1~6
	
	periodic
	periodic

	reportQuantity
	1~6
	
	ssb-Index-RSRP
	ssb-Index-RSRP

	Number of reported RS
	1~6
	
	2
	2

	L1-RSRP reporting period
	1~6
	
	slot80
	slot80

	EPRE ratio of PSS to SSS
	1~6
	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
	
	
	
	

	[image: ]Note2
	Depending on band group
	1,2,4,5
	dBm/15kHz
	-94.65
	-117+ ΔBG_offset

	
	
	3,6
	
	-96.00
	117+ ΔBG_offset

	[image: ]Note2
	
	1,2,4,5
	dBm/SSB SCS
	-94.65
	-117+ ΔBG_offset

	
	
	3,6
	
	-93.00
	-114+ ΔBG_offset

	[image: ]
	1~6
	dB
	10
	-2.2

	SSB RSRP Note3
	Depending on band group
	1,2,4,5
	dBm/SSB SCS
	-84.65
	-119.2 + ΔBG_offset

	
	
	3,6
	
	-83.00
	-116.2 + ΔBG_offset

	Io Note3
	Depending on band group
	1,2,4,5
	dBm/9.36 MHz
	-56.28
	-87.00 + ΔBG_offset

	
	
	3,6
	dBm/38.16 MHz
	-51.53
	-80.90 + ΔBG_offset

	[image: ]
	1~6
	dB
	10
	-2.2

	Propagation condition
	1~6
	
	AWGN
	AWGN

	Antenna configuration
	1~6
	
	1x2
	1x2

	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.
NOTE 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 4.7.4.1.1.5-2: L1-RSRP absolute accuracy requirements for
the reported values for test configurations 1, 2, 4 and 5
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	62
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	31

	
	
	Bands NR_FDD_FR1_B
	31

	
	
	Bands NR_TDD_FR1_C
	32

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	32

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	33

	
	
	Bands NR_FDD_FR1_G
	34

	
	
	Bands NR_FDD_FR1_H
	34

	Highest reported value (Cell 2)
	82
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	44

	
	
	Bands NR_FDD_FR1_B
	45

	
	
	Bands NR_TDD_FR1_C
	45

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	46

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	46

	
	
	Bands NR_FDD_FR1_G
	47

	
	
	Bands NR_FDD_FR1_H
	48

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	61
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	30

	
	
	Bands NR_FDD_FR1_B
	30

	
	
	Bands NR_TDD_FR1_C
	31

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	31

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	32

	
	
	Bands NR_FDD_FR1_G
	33

	
	
	Bands NR_FDD_FR1_H
	33

	Highest reported value (Cell 2)
	83
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	45

	
	
	Bands NR_FDD_FR1_B
	46

	
	
	Bands NR_TDD_FR1_C
	46

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	47

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	47

	
	
	Bands NR_FDD_FR1_G
	48

	
	
	Bands NR_FDD_FR1_H
	49

	NOTE:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2.



Table 4.7.4.1.1.5-3: L1-RSRP absolute accuracy requirements for
the reported values for test configurations 3 and 6
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	63
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	34

	
	
	Bands NR_FDD_FR1_B
	34

	
	
	Bands NR_TDD_FR1_C
	35

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	35

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	36

	
	
	Bands NR_FDD_FR1_G
	37

	
	
	Bands NR_FDD_FR1_H
	37

	Highest reported value (Cell 2)
	84
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	47

	
	
	Bands NR_FDD_FR1_B
	48

	
	
	Bands NR_TDD_FR1_C
	48

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	49

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	49

	
	
	Bands NR_FDD_FR1_G
	50

	
	
	Bands NR_FDD_FR1_H
	51

	Extreme Conditions
	Test 1
All bands
	Test 2

	Lowest reported value (Cell 2)
	62
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	33

	
	
	Bands NR_FDD_FR1_B
	33

	
	
	Bands NR_TDD_FR1_C
	34

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	34

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	35

	
	
	Bands NR_FDD_FR1_G
	36

	
	
	Bands NR_FDD_FR1_H
	36

	Highest reported value (Cell 2)
	85
	Bands NR_FDD_FR1_A, NR_TDD_FR1_A
	48

	
	
	Bands NR_FDD_FR1_B
	49

	
	
	Bands NR_TDD_FR1_C
	49

	
	
	Bands NR_FDD_FR1_D, NR_TDD_FR1_D
	50

	
	
	Bands NR_FDD_FR1_E, NR_TDD_FR1_E
	50

	
	
	Bands NR_FDD_FR1_G
	51

	
	
	Bands NR_FDD_FR1_H
	52

	NOTE:	NR operating band groups are defined in clause 3A.4, Table 3A.4.1-2



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc21621501][bookmark: _Toc29297115][bookmark: _Toc36149316][bookmark: _Toc44092894][bookmark: _Toc44093443][bookmark: _Toc44094266][bookmark: _Toc44094545][bookmark: _Toc52295961][bookmark: _Toc59027667][bookmark: _Toc69328161][bookmark: _Toc75989799][bookmark: _Toc75992905][bookmark: _Toc76018682][bookmark: _Toc84513755][bookmark: _Toc84514319]4.7.4.1.2	EN-DC FR1 SSB based L1-RSRP relative measurement accuracy
4.7.4.1.2.1	Test purpose
The purpose of this test is to verify that the SSB based L1-RSRP relative measurement accuracy is within the specified limits for all bands.
4.7.4.1.2.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.4.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.4.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.4.1.
4.7.4.1.2.4	Test description
4.7.4.1.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.4.1.2.4.1-1.
Table 4.7.4.1.2.4.1-1: EN-DC FR1 SSB based L1-RSRP relative measurement
accuracy supported test configurations
	Test Case ID
	Description

	4.7.4.1.2-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.4.1.2-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.4.1.2-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.4.1.2-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.4.1.2-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.4.1.2-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

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



Configure the test equipment and the DUT according to the parameters in Table 4.7.4.1.2.4.1-2.
Table 4.7.4.1.2.4.1-2: Initial conditions for SSB based L1-RSRP relative accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.4.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 1
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.4.1.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR FR1 cell. Cell 2 is the PSCell and the target for SSB-based L1-RSRP measurements. The UE is configured to perform RLM, BFD and L1-RSRP measurement based on the SSBs. The connection setup is done according to the settings in clause C.1.1.
4.7.4.1.2.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to PSCell. The UE shall be configured for periodic CSI reporting in PUCCH [format 2] with a reporting periodicity as mentioned in the above table 4.7.4.1.2.4.1-2.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5 and general test parameters set according to Table 4.7.4.1.2.4.1-2.
2.	Set the parameters according to T1 in Table 4.7.4.1.2.5-1.
3.	The UE shall start sending L1-RSRP report including results of both SSB#0 and SSB#1 every 80 slots. 
4.	The SS shall check the L1-RSRP reported values of SSB#0 and SSB#1 in the periodic L1-RSRP reports. The L1-RSRP value for SSB#1 is compared to the L1-RSRP value for SSB#0. If the difference is within the limits in Table 4.7.4.1.2.5-2, the number of passed iterations is increased by one, otherwise the number of failed iterations is increased by one.
5.	The SS shall continue checking the L1-RSRP report messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
6.	Set the parameters according to each sub-test in Table 4.7.4.1.2.5-1 as appropriate and repeat steps 3-5.
4.7.4.1.2.4.3	Message contents
Message contents are  same as in Clause 4.7.4.1.1.4.3.
4.7.4.1.2.5	Test requirement
Table 4.7.4.1.2.5-1 defines the primary level settings including test tolerances for all tests.
Each L1-RSRP measurement report for each of the tests in Table 4.7.4.1.2.5-1 shall meet the corresponding relative accuracy requirements in Table 4.7.4.1.2.5-2.
[bookmark: _Toc21621502][bookmark: _Toc29297116][bookmark: _Toc36149317][bookmark: _Toc44092895][bookmark: _Toc44093444][bookmark: _Toc44094267][bookmark: _Toc44094546]Table 4.7.4.1.2.5-1: Same as Table 4.7.4.1.1.5-1
Table 4.7.4.1.2.5-2: L1-RSRP relative accuracy requirements for the reported values
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 2 SSB resource 1)
	RSRP_x - 3 
	RSRP_x - 3

	Highest reported value (Cell 2 SSB resource 1)
	RSRP_x + 3
	RSRP_x + 3

	Extreme Conditions

	Lowest reported value (Cell 2 SSB resource 1))
	RSRP_x - 4 
	RSRP_x - 4

	Highest reported value (Cell 2 SSB resource 1)
	RSRP_x + 4
	RSRP_x + 4

	RSRP_x is the reported value of Cell 2 SSB resource 0



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc52295962][bookmark: _Toc59027668][bookmark: _Toc69328162][bookmark: _Toc75989800][bookmark: _Toc75992906][bookmark: _Toc76018683][bookmark: _Toc84513756][bookmark: _Toc84514320]4.7.4.2	CSI-RS based L1-RSRP measurements
[bookmark: _Toc21621503][bookmark: _Toc29297117][bookmark: _Toc36149318][bookmark: _Toc44092896][bookmark: _Toc44093445][bookmark: _Toc44094268][bookmark: _Toc44094547][bookmark: _Toc52295963][bookmark: _Toc59027669][bookmark: _Toc69328163][bookmark: _Toc75989801][bookmark: _Toc75992907][bookmark: _Toc76018684][bookmark: _Toc84513757][bookmark: _Toc84514321]4.7.4.2.1	EN-DC FR1 CSI-RS based L1-RSRP absolute measurement accuracy
4.7.4.2.1.1	Test purpose
The purpose of this test is to verify that the CSI-RS based L1-RSRP absolute measurement accuracy is within the specified limits for all bands.
4.7.4.2.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.4.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.4.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.4.2.
4.7.4.2.1.4	Test description
4.7.4.2.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.4.2.1.4.1-1.
Table 4.7.4.2.1.4.1-1: EN-DC FR1 CSI-RS based L1-RSRP absolute measurement
accuracy supported test configurations
	Test Case ID
	Description

	4.7.4.2.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.4.2.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.4.2.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.4.2.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.4.2.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.4.2.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.4.2.1.4.1-2.
Table 4.7.4.2.1.4.1-2: Initial conditions for CSI-RS based L1-RSRP absolute accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.4.2.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 1
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.4.2.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR FR1 cell. Cell 2 is the PSCell and the target for CSI-RS-based L1-RSRP measurements. Before the test, UE is configured to perform RLM and BFD measurement based on the SSBs. The connection setup is done according to the settings in clause C.1.1.
4.7.4.2.1.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to PSCell. The UE shall be configured for periodic CSI reporting in PUCCH [format 2] with a reporting periodicity as mentioned in the above table 4.7.4.2.1.4.1-2.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5 and general test parameters set according to Table 4.7.4.2.1.4.1-2.
2.	Set the parameters according to T1 in Table 4.7.4.2.1.5-1.
3.	The UE shall start sending L1-RSRP report including results of both CSI-RS#0 and CSI-RS #1 every 80 slots. 
4.	The SS shall check the L1-RSRP reported values of CSI-RS #0 and CSI-RS #1 in the periodic L1-RSRP reports. If the value for both CSI-RSs is within the limits in Table 4.7.4.2.1.5-2 or Table 4.7.4.2.1.5-3 (depending on the test configuration), the number of passed iterations is increased by one, otherwise the number of failed iterations is increased by one.
5.	The SS shall continue checking the L1-RSRP report messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
6.	Set the parameters according to each sub-test in Table 4.7.4.2.1.5-1 as appropriate and repeat steps 3-5.
4.7.4.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.4.2.1.4.3-1: Common Exception messages EN-DC CSI-RS-based L1-RSRP measurement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.6-2 with conditions PERIODIC and CSI-RSRP
Table H.3.6-3 with conditions CSI-RS and PERIODIC
Table H.3.4-1
Table H.3.5-8
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.4.2.1.4.3-2: RadioLinkMonitoringConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-133

	Information Element
	Value/remark
	Comment
	Condition

	RadioLinkMonitoringConfig ::= SEQUENCE {
	
	
	

	  failureDetectionResourcesToAddModList	SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF SEQUENCE {
	1 entry
	
	

	    purpose
	both
	UE is configured to perform RLM and BFD based on the SSB.
	

	    detectionResource CHOICE {
	
	
	

	      ssb-Index
	0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



4.7.4.2.1.5	Test requirement
Table 4.7.4.2.1.5-1 defines the primary level settings including test tolerances for all tests.
Each L1-RSRP measurement report for each of the tests in Table 4.7.4.2.1.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.4.2.1.5-2 for test configurations 1, 2, 4 and 5, and the corresponding absolute accuracy requirements in Table 4.7.4.2.1.5-3 for test configurations 3 and 6.
Table 4.7.4.2.1.5-1: L1-RSRP test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~6
	
	freq1
	freq1

	Duplex mode
	1,4
	
	FDD
	FDD

	
	2,5
	
	TDD
	TDD

	
	3,6
	
	TDD
	TDD

	TDD Configuration
	1,4
	
	N/A
	N/A

	
	2,5
	
	TDDConf.1.1
	TDDConf.1.1

	
	3,6
	
	TDDConf.2.1
	TDDConf.2.1

	BWchannel
	1,4
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2,5
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	3,6
	
	40: NRB,c = 106
	40: NRB,c = 106

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD
	SR.1.1 FDD

	
	2,5
	
	SR.1.1 TDD
	SR.1.1 TDD

	
	3,6
	
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD 
	CR.1.1 FDD 

	
	2,5
	
	CR.1.1 TDD
	CR.1.1 TDD

	
	3,6
	
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD 
	CCR.1.1 FDD 

	
	2,5
	
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	3,6
	
	CCR.2.1 TDD
	CCR.2.1 TDD

	SSB configuration
	1,4
	
	SSB.3 FR1  
	SSB.3 FR1  

	
	2,5
	
	SSB.3 FR1
	SSB.3 FR1  

	
	3,6
	
	SSB.4 FR1
	SSB.4 FR1 

	OCNG Patterns
	1~6
	
	OP.1
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	2,5
	
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	3,6
	
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial BWP Configuration
	1~6
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~6
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~6
	
	SMTC.1
	SMTC.1 

	CSI-RS
	1,4
	
	CSI-RS 1.2 FDD
	CSI-RS 1.2 FDD

	
	2,5
	
	CSI-RS 1.2 TDD
	CSI-RS 1.2 TDD

	
	3,6
	
	CSI-RS 2.2 TDD
	CSI-RS 2.2 FDD

	reportConfigType
	1~6
	
	periodic
	periodic

	reportQuantity
	1~6
	
	cri-RSRP
	cri-RSRP

	Number of reported RS
	1~6
	
	2
	2

	L1-RSRP reporting period
	1~6
	
	slot80
	slot80

	EPRE ratio of PSS to SSS
	1~6
	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
	
	
	
	

	[image: ]Note2
	Depending on band group
	1,2,4,5
	dBm/15kHz
	-94.65
	-117+ ΔBG_offset

	
	
	3,6
	
	-96.00
	117+ ΔBG_offset

	[image: ]Note2
	
	1,2,4,5
	dBm/CSI-RS SCS
	-94.65
	-117+ ΔBG_offset

	
	
	3,6
	
	-93.00
	-114+ ΔBG_offset

	[image: ]
	1~6
	dB
	10
	-2.2

	CSI-RSRP Note3
	Depending on band group
	1,2,4,5
	dBm/CSI-RS SCS
	-84.65
	-119.2 + ΔBG_offset

	
	
	3,6
	
	-83.00
	-116.2 + ΔBG_offset

	Io Note3
	Depending on band group
	1,2,4,5
	dBm/9.36 MHz
	-56.28
	-87.00 + ΔBG_offset

	
	
	3,6
	dBm/38.16 MHz
	-51.53
	-80.90 + ΔBG_offset

	[image: ]
	1~6
	dB
	10
	-2.2

	Propagation condition
	1~6
	
	AWGN
	AWGN

	Antenna configuration
	1~6
	
	1x2
	1x2

	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.
NOTE 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 4.7.4.2.1.5-2: Same as Table 4.7.4.1.1.5-2
Table 4.7.4.2.1.5-3: Same as Table 4.7.4.1.1.5-3
For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc21621504][bookmark: _Toc29297118][bookmark: _Toc36149319][bookmark: _Toc44092897][bookmark: _Toc44093446][bookmark: _Toc44094269][bookmark: _Toc44094548][bookmark: _Toc52295964][bookmark: _Toc59027670][bookmark: _Toc69328164][bookmark: _Toc75989802][bookmark: _Toc75992908][bookmark: _Toc76018685][bookmark: _Toc84513758][bookmark: _Toc84514322]4.7.4.2.2	EN-DC FR1 CSI-RS based L1-RSRP relative measurement accuracy
4.7.4.2.2.1	Test purpose
The purpose of this test is to verify that the CSI-RS based L1-RSRP relative measurement accuracy is within the specified limits for all bands.
4.7.4.2.2.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards.
4.7.4.2.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.4.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.4.2.
4.7.4.2.2.4	Test description
4.7.4.2.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.4.2.2.4.1-1.
Table 4.7.4.2.2.4.1-1: EN-DC FR1 CSI-RS based L1-RSRP relative measurement
accuracy supported test configurations
	Test Case ID
	Description

	4.7.4.2.2-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.4.2.2-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.4.2.2-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.4.2.2-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.4.2.2-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.4.2.2-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.4.2.2.4.1-2.
Table 4.7.4.2.2.4.1-2: Initial conditions for CSI-RS based L1-RSRP relative accuracy in FR1
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.4.2.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 1
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.4.2.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR FR1 cell. Cell 2 is the PSCell and the target for CSI-RS-based L1-RSRP measurements. Before the test, UE is configured to perform RLM and BFD measurement based on the SSBs. The connection setup is done according to the settings in clause C.1.1.
4.7.4.2.2.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to PSCell. The UE shall be configured for periodic CSI reporting in PUCCH [format 2] with a reporting periodicity as mentioned in the above table 4.7.4.2.2.4.1-2.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5 and general test parameters set according to Table 4.7.4.2.2.4.1-2.
2.	Set the parameters according to T1 in Table 4.7.4.2.2.5-1.
3.	The UE shall start sending L1-RSRP report including results of both CSI-RS#0 and CSI-RS #1 every 80 slots. 
4.	The SS shall check the L1-RSRP reported values of CSI-RS #0 and CSI-RS #1 in the periodic L1-RSRP reports. The L1-RSRP value for CSI-RS #1 is compared to the L1-RSRP value for CSI-RS #0. If the difference is within the limits in Table 4.7.4.2.2.5-2, the number of passed iterations is increased by one, otherwise the number of failed iterations is increased by one.
5.	The SS shall continue checking the L1-RSRP report messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
6.	Set the parameters according to each sub-test in Table 4.7.4.2.2.5-1 as appropriate and repeat steps 3-5.
4.7.4.2.2.4.3	Message contents
Message contents are same as in Clause 4.7.4.2.1.4.3.
4.7.4.2.2.5	Test requirement 
Table 4.7.4.2.2.5-1 defines the primary level settings including test tolerances for all tests.
Each L1-RSRP measurement report for each of the tests in Table 4.7.4.2.2.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.4.2.2.5-2.
Table 4.7.4.2.2.5-1: Same as Table 4.7.4.2.1.5-1
Table 4.7.4.2.2.5-2: Same as Table 4.7.4.1.2.5-2
For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc59027671][bookmark: _Toc69328165][bookmark: _Toc75989803][bookmark: _Toc75992909][bookmark: _Toc76018686][bookmark: _Toc84513759][bookmark: _Toc84514323]4.7.5	SFTD
[bookmark: _Toc59027672][bookmark: _Toc69328166][bookmark: _Toc75989804][bookmark: _Toc75992910][bookmark: _Toc76018687][bookmark: _Toc84513760][bookmark: _Toc84514324]4.7.5.0	Minimum conformance requirements
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The SFN and frame timing difference (SFTD) is measured between PCell and NR PSCell under EN-DC, or between PCell and NR cell for inter-RAT SFTD. The inter-RAT SFTD measurement can only be configured for E-UTRA - NR band combinations that are supported by the UE.
The accuracy requirements in Table 4.7.5.0.1-3 are applicable under the following conditions:
For PCell SFN and frame timing measurement:
-	Cell specific reference signals are transmitted either from one, two or four antenna ports.
-	Conditions defined in TS 36.101 [27] clause 7.3 for reference sensitivity are fulfilled.
-	No changes to the uplink transmission timing are applied during the measurement period.
-	RSRP|dBm according to Annex B.3.5 of TS 36.133 [23] for a corresponding Band.
-	Io range defined in Table 4.7.5.0.1-1.
Table 4.7.5.0.1-1: PCell Io range conditions for SFTD measurement accuracy
	Parameter
	Io Note 1 range

	
	E-UTRA operating band groups Note 4, 5
	Minimum Io
	Maximum Io

	
	
	dBm/15kHz Note 2, 3
	dBm/BWChannel

	Conditions
	FDD_A, TDD_A
	-121
	-50

	
	FDD_C, TDD_C
	-120
	-50

	
	FDD_D
	-119.5
	-50

	
	FDD_E, TDD_E
	-119
	-50

	
	FDD_F
	-118.5
	-50

	
	FDD_G
	-118
	-50

	
	FDD_H
	-117.5
	-50

	
	FDD_N
	-114.5
	-50

	NOTE 1:	When in dBm/15kHz, the minimum Io condition is expressed as the average Io per RE over all REs in that symbol. Io may be different in different symbols within a subframe.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in clause B.4.2 and B.4.3 of TS 36.133 [23].
NOTE 3:	The condition level is increased by MSD as defined in clause 7.3B in TS 38.101-3 [4], if applicable depending on E-UTRA - NR band combination.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5 of TS 36.133 [23].
NOTE 5:	Only E-UTRA bands within EN-DC band combinations as specified in clause 5.5B in TS 38.101-3 [4] are applicable.



For NR PSCell, or NR cell SFN and frame timing measurement in FR1:
-	Conditions defined in TS 38.101-1 [2] clause 7.3 for reference sensitivity are fulfilled.
-	Io range defined in Table 4.7.5.0.1-2.
Table 4.7.5.0.1-2: NR PSCell, or NR cell Io range conditions for SFTD measurement accuracy in FR1
	Parameter
	Io Note 1 range

	
	NR operating band groups Note 4, 5
	Minimum Io Note 2, 3
	Maximum Io

	
	
	dBm/ SCSSSB 
	dBm/BWChannel

	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	NR_FDD_FR1_A, NR_TDD_FR1_A
	-121
	-118
	-50

	
	NR_FDD_FR1_B
	-120.5
	-117.5
	-50

	
	NR_TDD_FR1_C
	-120
	-117
	-50

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	-50

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	-50

	
	NR_FDD_FR1_G
	-118
	-115
	-50

	
	NR_FDD_FR1_H
	-117.5
	-114.5
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ΔRIB,c as defined in clause 7.3B in TS 38.101-3 [4], depending on E-UTRA - NR band combination.
NOTE 3:	The condition level is increased by MSD as defined in clause 7.3B in TS 38.101-3 [4], if applicable depending on E-UTRA - NR band combination.
NOTE 4:	NR operating band groups are as defined in clause 3.5 of TS 36.133 [23].
NOTE 5:	Only NR bands within EN-DC band combinations as specified in clause 5.5B in TS 38.101-3 [4] are applicable.



Table 4.7.5.0.1-3: SFTD measurement accuracy
	Accuracy
	Conditions

	
	Ês/Iot
	Frequency range 

	Ts Note 1
	dB
	

	40
	 -3 dB

	FR1

	40
	
	FR2

	NOTE 1:	Ts is the basic timing unit defined in TS 36.211 [24].
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.



[bookmark: _Toc59027674][bookmark: _Toc69328168][bookmark: _Toc75989806][bookmark: _Toc75992912][bookmark: _Toc76018689][bookmark: _Toc84513762][bookmark: _Toc84514326]4.7.5.1	EN-DC FR1 SFTD measurement accuracy
4.7.5.1.1	Test purpose
The purpose of this test is to verify that SFTD measurement accuracy is within the specified limits for all bands.
4.7.5.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 15 onwards. Applicability requires support of SFTD measurements between an E-UTRA PCell and an NR PSCell.
4.7.5.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.5.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.5.1.
4.7.5.1.4	Test description
4.7.5.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.5.1.4.1-1.
Table 4.7.5.1.4.1-1: Test configurations
	Test Case ID
	Description

	4.7.5.1-1
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.5.1-2
	LTE FDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.5.1-3
	LTE FDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	4.7.5.1-4
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, FDD

	4.7.5.1-5
	LTE TDD, NR: 15 kHz SSB SCS, 10MHz bandwidth, TDD

	4.7.5.1-6
	LTE TDD, NR: 30 kHz SSB SCS, 40MHz bandwidth, TDD

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Configure the test equipment and the DUT according to the parameters in Table 4.7.5.1.4.1-2.
Table 4.7.5.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.5.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 1
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.5.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR FR1 cell. Cell 2 is the PSCell. The connection setup is done according to the settings in clause C.1.1.
3.	The SFTD between PCell and PSCell shall be set to one of the differences in Table 4.7.5.1.5-2.
4.7.5.1.4.2	Test procedure
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 4.7.5.1.5-1 and Table 4.7.5.1.5-2 as appropriate. (Condition = 3)
3.	The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.
4.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
5.	The UE shall transmit a MeasurementReport containing the MeasResultCellListSFTD-r15 for the PSCell with SFTD measurements.
6.	The SS shall check the reported SFN offset and frame boundary offset between the E-UTRA PCell and the NR PSCell. If the reported values values the accuracy requirements in clause 4.7.5.1.5, the number of passed iterations is increased by one. If the reported fulfil are outside the limits in clause 4.7.5.1.5 or the UE does not report the SFTD measurements, the number of failed iterations is increased by one.
7.	Switch off and on the UE and ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5.
8.	Repeat steps 2-7 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
4.7.5.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.5.1.4.3-1: Common exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.4-1a
Table H.3.4-4 with Condition INTER_RAT and SFTD
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1

	Specific message contents exceptions for Test Configuration 4.7.5.1.-1 and 4.7.5.1-4
	Table H.3.4-6 with Condition Asynchronous cells

	Specific message contents exceptions for Test Configuration 4.7.5.1-2,  4.7.5.1-3, 4.7.5.1-5 and 4.7.5.1-6
	Table H.3.4-6 with Condition Synchronous cells



Table 4.7.5.1.4.3-2: ReportConfigInterRAT-SFTD
	Derivation Path: TS 36.508 [25], Table 4.6.6-8B

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigInterRAT ::= SEQUENCE {
	
	
	

	  reportQuantityCellNR-r15 ::= SEQUENCE {
	
	
	

	    ss-rsrp
	true
	
	

	  }
	
	
	

	  reportSFTD-Meas-r15
	pSCell
	
	

	}
	
	
	



4.7.5.1.5	Test requirement 
Table 4.7.5.1.5-1 defines the primary level settings including test tolerances.
Table 4.7.5.1.5-1: Test parameters for SFTD accuracy
	Parameter
	Config
	Unit
	Test 1

	SSB GSCN
	1~6
	
	freq1

	Duplex mode
	1,4
	
	FDD

	
	2,5
	
	TDD

	
	3,6
	
	TDD

	TDD Configuration
	1,4
	
	N/A

	
	2,5
	
	TDDConf.1.1

	
	3,6
	
	TDDConf.2.1

	BWchannel
	1,4
	MHz
	10: NRB,c = 52

	
	2,5
	
	10: NRB,c = 52

	
	3,6
	
	40: NRB,c = 106

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD

	
	2,5
	
	SR.1.1 TDD

	
	3,6
	
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD 

	
	2,5
	
	CR.1.1 TDD

	
	3,6
	
	CR.2.1 TDD

	RMC CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD 

	
	2,5
	
	CCR.1.1 TDD

	
	3,6
	
	CCR.2.1 TDD

	SSB configuration
	1,4
	
	SSB.1 FR1  

	
	2,5
	
	SSB.1 FR1

	
	3,6
	
	SSB.2 FR1

	SMTC configuration
	1~6
	
	SMTC.1

	DL BWP configuration
	1~6
	
	DLBWP.1.1

	UL BWP configuration
	1~6
	
	ULBWP.1.1

	CSI-RS for tracking
	1,4
	
	TRS.1.1 FDD

	
	2,5
	
	TRS.1.1 TDD

	
	3,6
	
	TRS.1.2 TDD

	OCNG Patterns
	1~6
	
	OP.1

	EPRE ratio of PSS to SSS
	1~6
	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
	
	
	

	
Note2
	1~6
	dBm/15kHz
	-104

	[image: ]Note2
	1,2,4,5
	dBm/SSB SCS

	-104

	
	3,6
	
	-101

	

	1~6
	dB
	-2.7

	

	1~6
	dB
	-2.7

	SS-RSRP Note3
	1,2,4,5
	dBm/SCS
	-106.7

	
	3,6
	
	-103.7

	Io Note3
	1,2,4,5
	dBm/9.36 MHz
	-74.18

	
	3,6
	dBm/38.16 MHz
	-68.08

	Propagation condition
	1~6
	
	AWGN

	Antenna configuration
	1~6
	
	1x2

	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  to be fulfilled.
NOTE 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
NOTE 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
NOTE 5: 	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification



The SFTD reported by the UE consists of two elements, the SFN offset and the frame boundary offset between PCell and PSCell. Table 4.7.5.1.5-2 defines the timing offsets for the SFTD accuracy test. The reported SFTD shall match the values in Table 4.7.5.1.5-2 ±40 Ts to fulfil the accuracy requirements.
Table 4.7.5.1.5-2: Timing offsets for SFTD accuracy test
	Condition
	SFN offset between PCell and PSCell
	Frame boundary offset between PCell and PSCell (Ts)

	1
	100
	-122000

	2
	300
	-60540

	3
	500
	1000

	4
	700
	62540

	5
	900
	124000



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
4.7.6	CLI measurements
4.7.6.0	Minimum conformance requirements
4.7.6.0.1	Minimum conformance requirements for SRS-RSRP accuracy
The SRS-RSRP measurement reported by the UE shall fulfil the accuracy requirements defined in Table 4.7.6.0.1-1 for FR1 and Table 4.7.6.0.1-2 for FR2, provided that the following conditions are met. The accuracy requirements in this clause are derived based on AWGN radio propagation conditions.
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for SRS-RSRP measurements are fulfilled according to Annex B.2.z for a corresponding Band for each relevant SRS resource configured for measurement.
-	The time difference between UE’s DL reference timing in the serving cell and SRS arrival time is no larger than Terror_SRS_RSRP, where
-	Terror_SRS_RSRP = TC × NTA_offset + 4.67us for FR1
-	Terror_SRS_RSRP = TC × NTA_offset + 3.67us for FR2
-	NTA_offset is defined in Table 7.1.2-2
-	TC is 0.509ns
-	The number of SRS ports in the SRS resource configured for measurement is 1,
-	The number of symbols in the SRS resource configured for measurement is 1,
-	The number of repetitions in the SRS resource configured for measurement is 1,
-	Frequency hopping, sequence group hopping or sequence hopping is disabled in the SRS resource configured for measurement,
-	The bandwidth of the SRS resource is 48 PRBs.
-	One of the following conditions is met
-	There is no other SRS resource with the same root sequence and on the same symbol and with same comb as the relevant SRS resource.
-	If multiple SRS resources are on the same symbol and with same comb, the distance between cyclic shifts of any two resources is no less than 6 if transmissionComb = n4, and no less than 4 if transmissionComb = n2.
Table 4.7.6.0.1-1: SRS-RSRP absolute accuracy in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	
	dBm / SCSSRS
	dBm/BW Channel
	dBm/BW Channel

	SCSSRS (kHz)
	SCSSRS (kHz)
	
	
	
	
	

	15
	30
	60
	15
	30
	60
	
	
	SCSSRS = 15 kHz
	SCSSRS = 30 kHz
	SCSSRS = 60 kHz
	
	

	3
	3.5
	5
	7.5
	8
	9.5
	1
	NR_TDD_FR1_A,
	-120
	-117
	-114
	N/A
	-70

	
	
	
	
	
	
	
	NR_TDD_FR1_C
	-119
	-116
	-113
	N/A
	-70

	
	
	
	
	
	
	
	NR_TDD_FR1_D
	-118.5
	-115.5
	-112.5
	N/A
	-70

	
	
	
	
	
	
	
	NR_TDD_FR1_E
	-118
	-115
	-112
	N/A
	-70

	6.5
	7
	8.5
	9.5
	10
	11.5
	1
	NR_TDD_FR1_A,
NR_TDD_FR1_C, NR_TDD_FR1_D, NR_TDD_FR1_E
	N/A
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.



Table 4.7.6.0.1-2: SRS-RSRP absolute accuracy in FR2
	Accuracy
	Conditions

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

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dBm / SCSSRS Note 2
	dBm/BWChannel
	dBm/BWChannel

	SCSSRS (kHz)
	SCSSRS (kHz)
	
	SCSSRS = 
	SCSSRS = 
	
	

	60
	120
	60
	120
	
	60kHz
	120kHz
	
	

	6
	8.5
	9
	11.5
	≥1
	Same value as SRS_RP in Table B.2.7-2, according to UE Power class, operating band and angle of arrival
	N/A
	-70

	9
	11.5
	11
	13.5
	≥1
	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.



4.7.6.0.1.1	SRS-RSRP report mapping
The reporting range of SRS-RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution. The mapping of measured quantity is defined in Table 4.7.6.0.1.2-1. The range in the signalling may be larger than the guaranteed accuracy range.
Table 4.7.6.0.1.2-1: SRS-RSRP measurement report mapping
	Reported value
	Measured quantity value
	Unit

	SRS-RSRP_0
	SRS-RSRP<-140
	dBm

	SRS-RSRP_1
	-140≤ SRS-RSRP<-139
	dBm

	SRS-RSRP_2
	-139≤ SRS-RSRP<-138
	dBm

	SRS-RSRP_3
	-138≤ SRS-RSRP<-137
	dBm

	SRS-RSRP_4
	-137≤ SRS-RSRP<-136
	dBm

	..
	..
	…

	SRS-RSRP_95
	-46≤ SRS-RSRP<-45
	dBm

	SRS-RSRP_96
	-45≤ SRS-RSRP<-44
	dBm

	SRS-RSRP_97
	-44≤ SRS-RSRP
	dBm

	SRS-RSRP_98
	Infinity
	

	Note:	‘Infinity’ means that UE cannot detect SRS due to too strong signal to measure.



The normative reference for this requirement is TS 38.133 [6] clause 10.1.22.1.
4.7.6.0.2	Minimum conformance requirements for CLI-RSSI measurement accuracy with FR1 serving cell
The CLI-RSSI measurement reported by the UE shall fulfil the accuracy requirements defined in Table 4.7.6.0.2-1 for FR1 and Table 4.7.6.0.2-2 for FR2, provided that the following conditions are met.
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
Table 4.7.6.0.2-1: CLI-RSSI absolute accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Io Note 1 range

	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	
	dBm / SCSSRS
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	SCSSRS = 15 kHz
	SCSSRS = 30 kHz
	SCSSRS = 60 kHz
	
	

	3.5
	6.5
	NR_TDD_FR1_A,
	-120
	-117
	-114
	N/A
	-70

	
	
	NR_TDD_FR1_C
	-119
	-116
	-113
	N/A
	-70

	
	
	NR_TDD_FR1_D
	-118.5
	-115.5
	-112.5
	N/A
	-70

	
	
	NR_TDD_FR1_E
	-118
	-115
	-112
	N/A
	-70

	5.5
	8.5
	Note 3
	Note 3
	Note 3
	Note 3
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.



Table 4.7.6.0.2-2: CLI-RSSI absolute accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Io Note 1 range

	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dBm / SCSSRS Note 2
	dBm/BWChannel
	dBm/BWChannel

	
	
	SCSSRS = 60kHz
	SCSSRS = 120kHz
	
	

	5
	8
	Same value as SRS_RP in Table B.2.7-2, according to UE Power class, operating band and angle of arrival
	N/A
	-70

	7
	10
	Note 4
	-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.
NOTE 4:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.



4.7.6.0.2.1	CLI-RSSI report mapping
The reporting range of CLI-RSSI is defined from -100 dBm to -25 dBm with 1 dB resolution. The mapping of measured quantity is defined in Table 4.7.6.0.2.1-1. The range in the signalling may be larger than the guaranteed accuracy range. UE shall scale the measured CLI-RSSI to report a nominal RSSI equivalent to 6RB measurement with 15kHz SCS.
Table 4.7.6.0.2.1-1: CLI-RSSI measurement report mapping
	Reported value
	Measured quantity value
	Unit

	CLI-RSSI_00
	CLI-RSSI < ‑100 
	dBm

	CLI-RSSI_01
	-100  CLI-RSSI < ‑99
	dBm

	CLI-RSSI_02
	-99  CLI-RSSI < ‑98
	dBm

	…
	…
	…

	CLI-RSSI_74
	-27  CLI-RSSI < -26
	dBm

	CLI-RSSI_75
	-26  CLI-RSSI < -25
	dBm

	CLI-RSSI_76
	-25  CLI-RSSI
	dBm



The normative reference for this requirement is TS 38.133 [6] clauses 10.1.22.2.
4.7.6.1	EN-DC SRS-RSRP measurement accuracy with FR1 serving cell
Editor's Note: This test case is incomplete in following aspects:
-	Message contents are missing.
-	TT analysis is missing.
-	Test Procedure is FFS.
-	Test applicability needs to be updated
4.7.6.1.1	Test purpose
The purpose of this test is to verify that the SRS-RSRP measurement accuracy is within the specified limits with SRS-RSRP measurement requirements in TS 38.133 [6] clause 10.1.22.1.1.
4.7.6.1.2	Test applicability
FFS.
4.7.6.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.6.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.6.1.
4.7.6.1.4	Test description
4.7.6.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.6.1.4.1-1. Test environment parameters are given in Table 4.7.6.2.4.1-2.
Table 4.7.6.1.4.1-1: EN-DC FR1 SRS-RSRP accuracy supported test configurations
	Config
	Description

	1
	LTE FDD, NR 15 kHz SRS SCS, 10 MHz bandwidth, TDD duplex mode

	2
	LTE FDD, NR 30kHz SRS SCS, 40 MHz bandwidth, TDD duplex mode

	3
	LTE TDD, NR 15 kHz SRS SCS, 10 MHz bandwidth, TDD duplex mode

	4
	LTE TDD, NR 30kHz SRS SCS, 40 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



Table 4.7.6.1.4.1-2: SRS Configuration parameters for EN-DC SRS-RSRP accuracy
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.6.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	For 4Rx capable UEs without any 2 Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	



1. Message contents are defined in clause 4.7.6.1.4.3.
2. Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is NR FR1 cell (PSCell). Cell 2 is the target for SRS-RSRP measurements. Before the test UE is configured to perform SRS-RSRP measurement. During the test, the test system transmits SRS resources for measurement in the DL slots according to the SRS configuration in Table 4.7.6.1.5-3. There is no measurement gap configured in the test. During the test, the test system does not transmit PDCCH/PDSCH/OCNG on SRS symbol to be transmitted and on 1 data symbol before SRS to be transmitted.
4.7.6.1.4.2	Test procedure
FFS
4.7.6.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
FFS
4.7.6.1.5	Test requirement
Table 4.7.6.1.5-1 defines the primary level settings including test tolerances for all tests.
Table 4.7.6.1.5-1: NR Cell specific test parameters for EN-DC SRS-RSRP accuracy for PSCell
	Parameter
	Config
	Unit
	Test 1
	Test 2
	Test 3

	SSB GSCN
	1~4
	
	freq1
	freq1
	freq1

	Duplex mode
	1~4
	
	TDD
	TDD
	TDD

	TDD configuration
	1,3
	
	TDDConf.1.1
	TDDConf.1.1
	TDDConf.1.1

	
	2,4
	
	TDDConf.2.1
	TDDConf.2.1
	TDDConf.2.1

	BWchannel
	1,3
	MHz
	10: NRB,c = 52
	10: NRB,c = 52
	10: NRB,c = 52

	
	2,4
	
	40: NRB,c = 106
	40: NRB,c = 106
	40: NRB,c = 106

	PDSCH Reference 
	1,3
	
	SR.1.1 TDD
	SR.1.1 TDD
	SR.1.1 TDD

	measurement channel
	2,4
	
	SR.2.1 TDD
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET Reference 
	1,3
	
	CR.1.1 TDD
	CR.1.1 TDD
	CR.1.1 TDD

	Channel
	2,4
	
	CR.2.1 TDD
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET 
	1,3
	
	CCR.1.1 TDD
	CCR.1.1 TDD
	CCR.1.1 TDD

	Reference Channel
	2,4
	
	CCR.2.1 TDD
	CCR.2.1 TDD
	CCR.2.1 TDD

	SSB configuration
	1,3
	
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1

	
	2,4
	
	SSB.2 FR1
	SSB.2 FR1
	SSB.2 FR1

	OCNG Patterns
	1~4
	
	OP.1
	OP.1
	OP.1

	TRS configuration
	1,3
	
	TRS.1.1 TDD
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	2,4
	
	TRS.1.2 TDD
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1
	SMTC.1
	SMTC.1

	Time offset between DL from serving cell and SRS from test system
	1~4
	s
	17.67
	17.67
	17.67

	EPRE ratio of PSS to SSS
	1~4
	dB
	0
	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
	
	
	
	
	

	[image: ]Note2
	NR_TDD_FR1_A Note3
	1,3
	dBm/15kHz
	-106
	-88
	-114

	
	NR_TDD_FR1_C
	
	
	
	
	-113

	
	NR_TDD_FR1_D
	
	
	
	
	-112.5

	
	NR_TDD_FR1_E
	
	
	
	
	-112

	
	NR_TDD_FR1_A Note3
	2,4
	
	Not applicableNote4
	-91
	-114

	
	NR_TDD_FR1_C
	
	
	
	
	-113

	
	NR_TDD_FR1_D
	
	
	
	
	-112.5

	
	NR_TDD_FR1_E
	
	
	
	
	-112

	[image: ]Note2
	NR_TDD_FR1_A Note3
	1,3
	dBm/SRS SCS
	-106
	-88
	-114

	
	NR_TDD_FR1_C
	
	
	
	
	-113

	
	NR_TDD_FR1_D
	
	
	
	
	-112.5

	
	NR_TDD_FR1_E
	
	
	
	
	-112

	
	NR_TDD_FR1_A Note3
	2,4
	
	Not applicableNote4
	-88
	-111

	
	NR_TDD_FR1_C
	
	
	
	
	-110

	
	NR_TDD_FR1_D
	
	
	
	
	-109.5

	
	NR_TDD_FR1_E
	
	
	
	
	-109

	Note 1:	OCNG shall be used such that 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.
Note 3:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification
Note 4:	Test 1 is not used when testing with 30kHz SSB SCS



Table 4.7.6.1.5-2: NR Cell specific test parameters for EN-DC FR1 SRS-RSRP accuracy for neighbour cell UE
	Parameter
	Config
	Unit
	Test 1
	Test 2
	Test 3

	[image: ]Note2
	NR_TDD_FR1_A NOTE 3
	1,3
	dBm/15kHz
	-106
	-88
	-114

	
	NR_TDD_FR1_C
	
	
	
	
	-113

	
	NR_TDD_FR1_D
	
	
	
	
	-112.5

	
	NR_TDD_FR1_E
	
	
	
	
	-112

	
	NR_TDD_FR1_A NOTE 5
	2,4
	
	Not applicableNote 6
	-91
	-114

	
	NR_TDD_FR1_C
	
	
	
	
	-113

	
	NR_TDD_FR1_D
	
	
	
	
	-112.5

	
	NR_TDD_FR1_E
	
	
	
	
	-112

	[image: ]Note2
	NR_TDD_FR1_A NOTE 5
	1,3
	dBm/SRS SCS
	-106
	-88
	-114

	
	NR_TDD_FR1_C
	
	
	
	
	-113

	
	NR_TDD_FR1_D
	
	
	
	
	-112.5

	
	NR_TDD_FR1_E
	
	
	
	
	-112

	
	NR_TDD_FR1_A NOTE 5
	2,4
	
	Not applicableNote 6
	-88
	-111

	
	NR_TDD_FR1_C
	
	
	
	
	-110

	
	NR_TDD_FR1_D
	
	
	
	
	-109.5

	
	NR_TDD_FR1_E
	
	
	
	
	-109

	[image: ] on SRS
	1~4
	dB
	1
	1
	1

	SRS RSRP Note3
	NR_TDD_FR1_A NOTE 5
	1,3
	dBm/SRS SCS
	-105 +TT
	-87 +TT
	-113+TT

	
	NR_TDD_FR1_C
	
	
	
	
	-112+TT

	
	NR_TDD_FR1_D
	
	
	
	
	-111.5+TT

	
	NR_TDD_FR1_E
	
	
	
	
	-111+TT

	
	NR_TDD_FR1_A NOTE 5
	2,4
	
	Not applicableNote 6
	-87+TT
	-110+TT

	
	NR_TDD_FR1_C
	
	
	
	
	-109+TT

	
	NR_TDD_FR1_D
	
	
	
	
	-108.5+TT

	
	NR_TDD_FR1_E
	
	
	
	
	-108+TT

	Io Note3
	NR_TDD_FR1_A NOTE 5
	1,3
	dBm/9.36 MHz
	-74.51
	-56.51
	-82.51

	
	NR_TDD_FR1_C
	
	
	
	
	-81.51

	
	NR_TDD_FR1_D
	
	
	
	
	-81.01

	
	NR_TDD_FR1_E
	
	
	
	
	-79.51

	
	NR_TDD_FR1_A NOTE 5
	2,4
	dBm/38.16 MHz
	Not applicableNote 6
	-53.42
	-76.42

	
	NR_TDD_FR1_C
	
	
	
	
	-75.42

	
	NR_TDD_FR1_D
	
	
	
	
	-74.92

	
	NR_TDD_FR1_E
	
	
	
	
	-74.42

	[image: ] on SRS
	1~4
	dB
	1
	1
	1

	Propagation condition
	1~4
	
	AWGN
	AWGN
	AWGN

	Antenna configuration
	1~4
	
	1x2
	1x2
	1x2

	SRS configuration
	1,3
	
	SRSConf.1
	SRSConf.1
	SRSConf.1

	
	2,4
	
	SRSConf.2
	SRSConf.2
	SRSConf.2

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of the test.
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.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification
Note 6:	Test 1 is not used when testing with 30kHz SSB SCS



Table 4.7.6.1.5-3: SRS configuration for FR1 SRS-RSRP accuracy
	
	Field
	SRSConf.1
	SRSConf.2

	SRS-
	srs-ResourceSetId
	0
	0

	ResourceSet
	srs-ResourceIdList
	0
	0

	
	resourceType
	Periodic
	Periodic

	
	Usage
	Codebook
	Codebook

	SRS-
	SRS-ResourceId
	0
	0

	Resource
	nrofSRS-Ports
	Port1
	Port1

	
	transmissionComb
	n2
	n2

	
	combOffset-n2
	0
	0

	
	cyclicShift-n2
	0
	0

	
	resourceMapping
startPosition
	0
	0

	
	resourceMapping
nrofSymbols
	n1
	n1

	
	resourceMapping
repetitionFactor
	n1
	n1

	
	freqDomainPosition
	0
	0

	
	freqDomainShift
	0
	0

	
	freqHopping
c-SRS
	12
	12

	
	freqHopping
b-SRS
	0
	0

	
	freqHopping
b-hop
	0
	0

	
	groupOrSequenceHopping
	Neither
	Neither

	
	resourceType
	Periodic
	Periodic

	
	periodicityAndOffset-p
	sl20, 9
	sl40, 19

	
	sequenceId
	0
	0



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
4.7.6.2	EN-DC CLI-RSSI measurement accuracy with FR1 serving cell 
Editor's Note: This test case is incomplete in following aspects:
-	Message contents are missing.
-	TT analysis is missing.
-	Test Procedure is FFS.
-	Test applicability needs to be updated
4.7.6.2.1	Test purpose
To verify that the UE makes correct reporting of CLI-RSSI measurement accuracy in TS 38.133 [6] clause 10.1.22.2.1.
4.7.6.2.2	Test applicability
FFS.
4.7.6.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.6.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.6.2.
4.7.6.2.4	Test description
4.7.6.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.6.2.4.1-1. Test environment parameters are given in Table 4.7.6.2.4.1-2.
Table 4.7.6.2.4.1-1: Applicable NR configurations for FR1 CLI-RSSI accuracy test
	Config
	Description

	1
	LTE FDD, NR 15 kHz SRS SCS, 10 MHz bandwidth, TDD duplex mode

	2
	LTE FDD, NR 30kHz SRS SCS, 40 MHz bandwidth, TDD duplex mode

	3
	LTE TDD, NR 15 kHz SRS SCS, 10 MHz bandwidth, TDD duplex mode

	4
	LTE TDD, NR 30kHz SRS SCS, 40 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



Table 4.7.6.2.4.1-2: Test Environment parameters for EN-DC SSB based L1-RSRP measurement in DRX
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.6.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	For 4Rx capable UEs without any 2 Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	



1.	Message contents are defined in clause 4.7.6.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is NR FR1 cell (PSCell). Cell 2 is the target for CLI-RSSI measurements. Before the test UE is configured to perform CLI-RSSI measurement. There is no measurement gap configured in the test. During the test, the test system does not transmit PDCCH/PDSCH/OCNG on symbols for CLI-RSSI resource and on 1 data symbol before.
4.7.6.2.4.2	Test procedure
FFS
4.7.6.2.4.3	Message contents
FFS
4.7.6.2.5	Test requirement
Table 4.7.6.2.5-1 defines the primary level settings including test tolerances for all tests.
Table 4.7.6.2.5-1: NR Cell specific test parameters for CLI-RSSI accuracy
	Parameter
	Config
	Unit
	Value

	SSB GSCN
	1~4
	
	freq1

	Duplex mode
	1~4
	
	TDD

	TDD configuration
	1,3
	
	TDDConf.1.1

	
	2,4
	
	TDDConf.2.1

	BWchannel
	1,3
	MHz
	10: NRB,c = 52

	
	2,4
	
	40: NRB,c = 106

	PDSCH Reference 
	1,3
	
	SR.1.1 TDD

	measurement channel
	2,4
	
	SR.2.1 TDD

	RMSI CORESET Reference 
	1,3
	
	CR.1.1 TDD

	Channel
	2,4
	
	CR.2.1 TDD

	Dedicated CORESET 
	1,3
	
	CCR.1.1 TDD

	Reference Channel
	2,4
	
	CCR.2.1 TDD

	SSB configuration
	1,3
	
	SSB.1 FR1

	
	2,4
	
	SSB.2 FR1

	OCNG Patterns Note6
	1~4
	
	OP.1

	TRS configuration
	1,3
	
	TRS.1.1 TDD

	
	2,4
	
	TRS.1.2 TDD

	Initial BWP Configuration
	1~4
	
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~4
	
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~4
	
	SMTC.1

	Time offset between DL from serving cell and OCNG from test system
	1~4
	s
	17.67

	EPRE ratio of PSS to SSS
	1~4
	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
	
	
	

	[image: ] on CLI-RSSI measurement resource Note2
	1,3
	dBm/15kHz
	-106

	
	2,4
	
	-106

	[image: ] on CLI-RSSI measurement resource Note2
	1,3
	dBm/ BWP SCS
	-106

	
	2,4
	
	-103

	[image: ] on CLI-RSSI measurement resource
	1~4
	dB
	-Infinity

	RSRP on CLI-RSSI measurement resource Note3
	1~4
	dBm/ BWP SCS
	-Infinity

	Io on CLI-RSSI measurement resource Note3
	1,3
	dBm/9.36 MHz
	-78.05+TT

	
	2,4
	dBm/38.16 MHz
	-71.96+TT

	Io on CLI-RSSI measurement resource Note3
	1,3
	dBm/1.08
MHz
	-87.43+TT

	
	2,4
	
	-87.44+TT

	[image: ] on CLI-RSSI measurement resource
	1~4
	dB
	-Infinity

	Propagation condition
	1~4
	
	AWGN

	Antenna configuration
	1~4
	
	1x2

	Note 1:	OCNG shall be used such that 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.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification
Note 6:	OCNG is not transmitted in the CLI-RSSI measurement resources.



Table 4.7.6.2.5-2: CLI-RSSI measurement resource configuration for FR1 CLI-RSSI accuracy
	
	Field
	Config
	SRSConf.1

	CLI-RSSI 
	rssi-ResourceId
	1~4
	0

	measurement 
	rssi-SCS
	1,3
	15kHz

	resource
	
	2,4
	30kHz

	
	startPRB 
	1~4
	0

	
	nrofPRBs
	1,3
	52

	
	
	2,4
	106

	
	startPosition
	1~4
	3

	
	nrofSymbols
	1~4
	11

	
	rssi-PeriodicityAndOffset	
	1,3
	sl20, 9

	
	
	2,4
	sl40, 19



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
4.7.7	L1-SINR measurement for beam reporting
4.7.7.0	Minimum conformance requirements
4.7.7.0.1	Minimum conformance requirements for CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set with repetition off
The UE shall be capable of performing L1-SINR measurements with the CSI-RS configured as CMR and no dedicated resource configured as IMR for L1-SINR computation, and the UE physical layer shall be capable of reporting L1-SINR measured over the measurement period of TL1-SINR_Measurement_Period_CSI-RS_CMR_Only.
The value of TL1-SINR_Measurement_Period_CSI-RS_CMR_Only is defined in Table 4.7.7.0.1-1 for FR1 and in Table 4.7.7.0.1-2 for FR2, where
For the value of M,
-	For periodic and semi-persistent CSI-RS resources as CMR, M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise;
-	For aperiodic CSI-RS resources as CMR, M=1.
For the value of N in FR2
-	For periodic CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply if qcl-InfoPeriodicCSI-RS is configured for all the resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For periodic CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided qcl-InfoPeriodicCSI-RS is configured for all resources in the resource set.
-	For semi-persistent CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set and for each resource has QCL-TypeD with 
-	SSB for L1-RSRP or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For semi-persistent CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set.
-	For aperiodic CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided qcl-info is configured for all resources in the resource set and for each resource has QCL-TypeD with 
-	SSB for L1-RSRP or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For aperiodic CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to ON, N=1. UE is not required to meet the accuracy requirements in clause 10.1.28.1 and 10.1.28.3 of TS 38.133 [6] if number of resources in the resource set is smaller than maxNumberRxBeam. The requirements apply provided qcl-info is configured for all resources in the resource set.
For the value of P in FR1,
-	P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
For the value of P in FR2,
-	P=1, when CSI-RS is not overlapped with measurement gap and also not overlapped with SMTC occasion.
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is not overlapped with SMTC occasion (TCSI-RS < MGRP)
-	P=, when CSI-RS is not overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P=3, when CSI-RS is not overlapped with measurement gap and CSI-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TCSI-RS < 0.5*TSMTCperiod
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP and TCSI-RS = 0.5*TSMTCperiod
-	P=, when CSI-RS is partially overlapped with measurement gap (TCSI-RS < MGRP) and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
Where:
	TSMTCperiod = the configured SMTC1 period or SMTC2 period if configured.
	TCSI-RS = the periodicity of CSI-RS configured for L1-SINR measurement
If the high layer in TS 38.331 [2] signalling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1.
Note: The overlap between CSI-RS for L1-SINR measurement and SMTC means that CSI-RS for L1-SINR measurement is within the SMTC window duration.
Longer evaluation period would be expected if the combination of CSI-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
Table 4.7.7.0.1-1: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_Only for FR1
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_Only (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.



Table 4.7.7.0.1-2: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_Only for FR2
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_Only (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.



The accuracy requirements in Table 4.7.7.0.1-3 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for L1-SINR measurements are fulfilled according to Annex B.2.8.1 for a corresponding Band for each relevant CSI-RS based CMR.
-	The bandwidth of CSI-RS as CMR is 48 PRBs and the density is 3.
-	AWGN radio propagation conditions.
The performance with larger bandwidth of CSI-RS as CMR is equal to or better than the accuracy requirements in Table 4.7.7.0.1-3.

[bookmark: _Hlk63014419]Table 4.7.7.0.1-3: L1-SINR absolute accuracy for CSI-RS based CMR only in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSCSI-RS
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSCSI-RS = 15 kHz
	SCSCSI-RS = 30 kHz
	SCSCSI-RS = 60 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	-114.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	-114
	N/A
	-50

	±5.5
	±6.5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	-113.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	-113
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	-112.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	-112
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	-111.5
	N/A
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 9.8.4.1 and 10.1.27.1.
4.7.7.0.2	Minimum conformance requirements for SSB based CMR and dedicated IMR
The UE shall be capable of performing L1-SINR measurements with the SSB configured as CMR and dedicated resource configured as IMR for L1-SINR computation, in which the NZP-CSI-RS or CSI-IM resource configured as dedicated IMR shall be 1-to-1 mapped to SSB configured as CMR, with the same periodicity. The UE physical layer shall be capable of reporting L1-SINR measured over the measurement period of TL1-SINR_Measurement_Period_SSB_CMR_IMR.
The requirements in this clause are not applicable if NZP-CSI-RS or CSI-IM resource configured as dedicated IMR is scheduled with different periodicity as SSB configured as CMR.
The value of TL1-SINR_Measurement_Period_SSB_CMR_IMR is defined in Table 4.7.7.0.2-1 for FR1 and in Table 4.7.7.0.2-2 for FR2, where
For the value of M
-	For periodic or semi-persistent NZP CSI-RS or CSI-IM resource as dedicated IMR, M=1 if the higher layer parameters timeRestrictionForChannelMeasurements and/or timeRestrictionForInterferenceMeasurements are configured, and M=3 otherwise;
For the value of N in FR2
-	N = 8.
P is defined as the maximum value between PCMR and PIMR, i.e., P = max(PCMR, PIMR), where
-	the value of PCMR shall be derived in the same way as the value of P used for SSB based L1-RSRP measurement in clause 9.5.4.1 of TS 38.133 [6], in which the occasions and period of the SSB for CMR shall be used instead. 
-	the value of PIMR shall be derived in the same way as the value of P used for CSI-RS based L1-RSRP measurement in clause 9.5.4.2 of TS 38.133 [6], in which the occasions and period of the NZP CSI-RS for NZP-IMR or CSI-IM for ZP-IMR shall be used instead. 
Longer evaluation period would be expected if the combination of SSB, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For L1-SINR measurement with SSB as CMR and CSI-RS or CSI-IM as IMR, the requirement shall apply if the CSI-RS is configured as IMR with repetition field as “repetition = OFF” or CSI-IM is configured as IMR.
For L1-SINR measurement with SSB as CMR and CSI-RS/CSI-IM as IMR, no requirement shall apply if SSB occasions for CMR or CSI-RS/CSI-IM occasions for IMR are fully overlapped with the configured measurement gap  
Table 4.7.7.0.2-1: Measurement period TL1-SINR_Measurement_Period_SSB_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_SSB_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR channel measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity.



Table 4.7.7.0.2-2: Measurement period TL1-SINR_Measurement_Period_SSB_CMR_IMR for FR2
	Configuration
	TL1-SINR_Measurement_Period_SSB_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity.


The accuracy requirements in Tables 4.7.7.0.2-3 and 4.7.7.0.2-4 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for L1-SINR measurements are fulfilled according to Annex B.2.8.2 for a corresponding Band for each relevant SSB based CMR and IMR.
[bookmark: _Hlk53385889]-	The bandwidth of NZP-IMR and ZP-IMR is 48 PRBs and the density is 3.
-	AWGN radio propagation conditions.
The performance with larger bandwidth of NZP-IMR and ZP-IMR is equal to or better than the accuracy requirements in Tables 4.7.7.0.2-3 and 4.7.7.0.2-4.
Table 4.7.7.0.2-3: L1-SINR absolute accuracy for SSB based CMR and NZP-IMR in FR1
	[bookmark: _Hlk63015785]Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB- 
CMR
Ês/Iot
	NZP-IMR
Ês/Iot
	Io Note 1 range

	
	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	±4.0
	±5.0
	0
	0
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.



Table 4.7.7.0.2-4: L1-SINR absolute accuracy for SSB based CMR and ZP-IMR in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	±4.5
	±5.5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 9.8.4.2 and 10.1.27.2.
4.7.7.0.3	Minimum conformance requirements for CSI-RS based CMR and dedicated IMR
The UE shall be capable of performing L1-SINR measurements with the CSI-RS resource configured as CMR and dedicated resource configured as IMR for L1-SINR computation, in which the NZP-CSI-RS or CSI-IM resource configured as dedicated IMR shall be 1-to-1 mapped to CSI-RS resource configured as CMR, with the same periodicity. The UE physical layer shall be capable of reporting L1-SINR measured over the measurement period of TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR. 
The requirements in this clause are not applicable if NZP-CSI-RS or CSI-IM resource configured as dedicated IMR is scheduled with different periodicity as CSI-RS resource configured as CMR.
The value of TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR is defined in Table 4.7.7.0.3-1 for FR1 and in Table 4.7.7.0.2-2 for FR2, where
For the value of M,
-	M=1 shall be applied if
-	aperiodic NZP-CSI-RS as CMR or dedicated IMR, or
-	aperiodic CSI-IMR as dedicated IMR, or
-	periodic and semi-persistent NZP-CSI-RS as CMR or dedicated IMR and the higher layer parameters timeRestrictionForChannelMeasurement and/or timeRestrictionForInterferenceMeasurements are configured, or
-	periodic and semi-persistent CSI-IM as dedicated IMR and the higher layer parameters timeRestrictionForChannelMeasurement and/or timeRestrictionForInterferenceMeasurements are configured;
-	M=3 otherwise.  
For the value of N in FR2
-	For periodic CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply if qcl-InfoPeriodicCSI-RS is configured for all the resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For periodic CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided qcl-InfoPeriodicCSI-RS is configured for all resources in the resource set.
-	For semi-persistent CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set and for each resource has QCL-TypeD with 
-	SSB for L1-RSRP or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For semi-persistent CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set.
-	For aperiodic CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided qcl-info is configured for all resources in the resource set and for each resource has QCL-TypeD with 
-	SSB for L1-RSRP or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For aperiodic CSI-RS resources as CMR in a resource set configured with higher layer parameter repetition set to ON, N=1. UE is not required to meet the accuracy requirements in clause 10.1.28.1 and 10.1.28.3 of TS 38.133 [6] if number of resources in the resource set is smaller than maxNumberRxBeam. The requirements apply provided qcl-info is configured for all resources in the resource set.
P is defined as the maximum value between PCMR and PIMR, i.e., P = max(PCMR, PIMR), where
-	The value of PCMR and PIMR shall be derived in the same way as the value of P used for CSI-RS based L1-RSRP measurement in clause 9.5.4.2 of TS 38.133 [6], in which the occasions and period of the CSI-RS for CMR and NZP CSI-RS for NZP-IMR or CSI-IM for ZP-IMR shall be used instead respectively. 
Longer evaluation period would be expected if the combination of CSI-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For L1-SINR measurement with CSI-RS as CMR and CSI-RS as IMR, the requirement shall apply only if CSI-RS resources as CMR and IMR are configured with the same repetition field and the number of CSI-RS resources in the resource sets for CMR and IMR are same. 
For L1-SINR measurement with CSI-RS as CMR and CSI-IM as IMR, the requirement shall apply only if the number of CSI-RS resources in the resource set for CMR and the number of CSI-IM resources in the resource set for IMR are same. 
For L1-SINR measurement with CSI-RS as CMR and CSI-RS/CSI-IM as IMR, no requirement shall apply if CSI-RS occasions for CMR or CSI-RS/CSI-IM occasions for IMR are fully overlapped with the configured measurement gap.
Table 4.7.7.0.3-1: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3:	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.



Table 4.7.7.0.3-2: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR2
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3:	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.



The accuracy requirements in Tables 4.7.7.0.3-3 and 4.7.7.0.3-4 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for L1-SINR measurements are fulfilled according to Annex B.2.8.3 for a corresponding Band for each relevant CSI-RS based CMR and IMR.
-	The bandwidth of CSI-RS as CMR, NZP-IMR and ZP-IMR is 48 PRBs and the density is 3.
-	AWGN radio propagation conditions.
The performance with larger bandwidth of CSI-RS as CMR, NZP-IMR and ZP-IMR is equal to or better than the accuracy requirements in Tables 4.7.7.0.3-3 and 4.7.7.0.3-4.

Table 4.7.7.0.3-3: L1-SINR absolute accuracy for CSI-RS based CMR and NZP-IMR in FR1
	Accuracy
	Conditions

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

	
	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dB
	
	dBm / SCSCSI-RS
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	
	SCSCSI-RS = 15 kHz
	SCSCSI-RS = 30 kHz
	SCSCSI-RS = 60 kHz
	
	

	
	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	-115
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	-114.5
	N/A
	-50

	
	
	
	
	NR_TDD_FR1_C
	-120
	-117
	-114
	N/A
	-50

	±4.0
	±5.0
	0
	0
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	-113.5
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	-113
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	-112.5
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_G
	-118
	-115
	-112
	N/A
	-50

	
	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	-111.5
	N/A
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.



Table 4.7.7.0.3-4: L1-SINR absolute accuracy for CSI-RS based CMR and ZP-IMR in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSCSI-RS
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSCSI-RS = 15 kHz
	SCSCSI-RS = 30 kHz
	SCSCSI-RS = 60 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	-114.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	-114
	N/A
	-50

	±4.5
	±5.5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	-113.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	-113
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	-112.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	-112
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	-111.5
	N/A
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.



The normative reference for this requirement is TS 38.133 [6] clauses 9.8.4.3 and 10.1.27.3.
4.7.7.1	EN-DC FR1 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set with repetition off L1-SINR measurement accuracy
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The test requirement is FFS.
-	MU/TT is FFS.
4.7.7.1.1	Test purpose
The purpose of this test is to verify that the L1-SINR measurement accuracy is within the specified limits.
4.7.7.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 16 onwards.
4.7.7.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.7.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.7.1.
4.7.7.1.4	Test description
4.7.7.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.7.1.4.1-1. Configure the test equipment and the DUT according to the parameters in Table 4.7.7.1.4.1-2.
Table 4.7.7.1.4.1-1: EN-DC CSI-RS based CMR without dedicated IMR L1-SINR measurement supported test configurations
	Config
	Description

	1
	LTE FDD, NR 15 kHz CSI-RS SCS, 10 MHz bandwidth, FDD duplex mode

	2
	LTE FDD, NR 15 kHz CSI-RS SCS, 10 MHz bandwidth, TDD duplex mode

	3
	LTE FDD, NR 30kHz CSI-RS SCS, 40 MHz bandwidth, TDD duplex mode

	4
	LTE TDD, NR 15 kHz CSI-RS SCS, 10 MHz bandwidth, FDD duplex mode

	5
	LTE TDD, NR 15 kHz CSI-RS SCS, 10 MHz bandwidth, TDD duplex mode

	6
	LTE TDD, NR 30kHz CSI-RS SCS, 40 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 



Table 4.7.7.1.4.1-2: Test Environment parameters for EN-DC CSI-RS based CMR without dedicated IMR L1-SINR measurement
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.7.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 1
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.7.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR FR1 cell (PSCell). Cell 2 is the target for CSI-RS-based L1-SINR measurements. Before the test, UE is configured to perform RLM and BFD measurement based on the SSBs. The connection setup is done according to the settings in Annex C.1.1.
4.7.7.1.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to PSCell. The UE shall be configured for periodic CSI reporting in PUCCH [format 2] with a reporting periodicity as mentioned in the above table 4.7.7.1.4.1-2.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5 and general test parameters set according to Table 4.7.7.1.4.1-2.
2.	Set the parameters according to T1 in Table 4.7.7.2.1.5-1.
3.	The UE shall start sending L1-SINR report including results of both CSI-RS#0 and CSI-RS #1 every 80 slots. 
4.	The SS shall check the L1-SINR reported values of CSI-RS #0 and CSI-RS #1 in the periodic L1-SINR reports. If the value for both CSI-RSs is within the limits in Table 4.7.4.2.1.5-2 or Table 4.7.4.2.1.5-3 (depending on the test configuration), the number of passed iterations is increased by one, otherwise the number of failed iterations is increased by one.
5.	The SS shall continue checking the L1-SINR report messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
6. Set the parameters according to each sub-test in Table 4.7.4.2.1.5-1 as appropriate and repeat steps 3-5.
4.7.7.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.7.1.4.3-1: Common Exception messages EN-DC CSI-RS based CMR without dedicated IMR L1-SINR measurement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.6A-1 with conditions PERIODIC and CSI-SINR
Table H.3.6A-2 with conditions CSI-RS and PERIODIC
Table H.3.6A-3 with condition PERIODIC
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.7.1.4.3-2: RadioLinkMonitoringConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-133

	Information Element
	Value/remark
	Comment
	Condition

	RadioLinkMonitoringConfig ::= SEQUENCE {
	
	
	

	  failureDetectionResourcesToAddModList	SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF SEQUENCE {
	1 entry
	
	

	    purpose
	both
	UE is configured to perform RLM and BFD based on the SSBs.
	

	  }
	
	
	

	}
	
	
	



4.7.7.1.5	Test requirement 
Table 4.7.7.1.5-1: FR1 CSI-RS based L1-SINR test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~6
	
	freq1
	freq1

	Duplex mode
	1,4
	
	FDD
	FDD

	
	2,5
	
	TDD
	TDD

	
	3,6
	
	TDD
	TDD

	TDD Configuration
	1,4
	
	N/A
	N/A

	
	2,5
	
	TDDConf.1.1
	TDDConf.1.1

	
	3,6
	
	TDDConf.2.1
	TDDConf.2.1

	BWchannel
	1,4
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2,5
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	3,6
	
	40: NRB,c = 106
	40: NRB,c = 106

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD
	SR.1.1 FDD

	
	2,5
	
	SR.1.1 TDD
	SR.1.1 TDD

	
	3,6
	
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD 
	CR.1.1 FDD 

	
	2,5
	
	CR.1.1 TDD
	CR.1.1 TDD

	
	3,6
	
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD 
	CCR.1.1 FDD 

	
	2,5
	
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	3,6
	
	CCR.2.1 TDD
	CCR.2.1 TDD

	SSB configuration
	1,4
	
	SSB.1 FR1  
	SSB.1 FR1  

	
	2,5
	
	SSB.1 FR1
	SSB.1 FR1  

	
	3,6
	
	SSB.2 FR1
	SSB.2 FR1 

	OCNG Patterns
	1~6
	
	OP.1
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	2,5
	
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	3,6
	
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial BWP Configuration
	1~6
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~6
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~6
	
	SMTC.1
	SMTC.1 

	CSI-RS
	1,4
	
	CSI-RS 1.2 FDD
	CSI-RS 1.2 FDD

	
	2,5
	
	CSI-RS 1.2 TDD
	CSI-RS 1.2 TDD

	
	3,6
	
	CSI-RS 2.2 TDD
	CSI-RS 2.2 FDD

	reportConfigType
	1~6
	
	periodic
	periodic

	reportQuantity-r16
	1~6
	
	cri-SINR-r16
	cri-SINR-r16

	nrofReportedRS
	1~6
	
	2
	2

	L1-RSRP reporting period
	1~6
	
	slot80
	slot80

	EPRE ratio of PSS to SSS
	1~6
	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
	
	
	
	

	[image: ]Note2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1~6
	dBm/15kHz
	-94.65+TT
	-117+TT

	
	NR_FDD_FR1_B
	
	
	
	-116.5+TT

	
	NR_TDD_FR1_C
	
	
	
	-116+TT

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-115.5+TT

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-115+TT

	
	NR_FDD_FR1_F
	
	
	
	-114.5+TT

	
	NR_FDD_FR1_G
	
	
	
	-114+TT

	
	NR_FDD_FR1_H
	
	
	
	-113.5+TT

	[image: ]Note2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1,2,4,5
	dBm/CSI-RS SCS
	-94.65+TT
	-117+TT

	
	NR_FDD_FR1_B
	
	
	
	-116.5+TT

	
	NR_TDD_FR1_C
	
	
	
	-116+TT

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-115.5+TT

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-115+TT

	
	NR_FDD_FR1_F
	
	
	
	-114.5+TT

	
	NR_FDD_FR1_G
	
	
	
	-114+TT

	
	NR_FDD_FR1_H
	
	
	
	-113.5+TT

	
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	3,6
	
	-91.65+TT
	-114+TT

	
	NR_FDD_FR1_B
	
	
	
	-113.5+TT

	
	NR_TDD_FR1_C
	
	
	
	-114+TT

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-112.5+TT

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-112+TT

	
	NR_FDD_FR1_F
	
	
	
	-111.5+TT

	
	NR_FDD_FR1_G
	
	
	
	-111+TT

	
	NR_FDD_FR1_H
	
	
	
	-110.5+TT

	[image: ]
	1~6
	dB
	10+TT
	-3+TT

	CSI-RS RSRP Note3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1,2,4,5
	dBm/CSI-RS SCS
	-84.65+TT
	-120+TT

	
	NR_FDD_FR1_B
	
	
	
	-119.5+TT

	
	NR_TDD_FR1_C
	
	
	
	-119+TT

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-118.5+TT

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-118+TT

	
	NR_FDD_FR1_F
	
	
	
	-117.5+TT

	
	NR_FDD_FR1_G
	
	
	
	-117+TT

	
	NR_FDD_FR1_H
	
	
	
	-116.5+TT

	
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	3,6
	
	-81.65+TT
	-117+TT

	
	NR_FDD_FR1_B
	
	
	
	-116.5+TT

	
	NR_TDD_FR1_C
	
	
	
	-116+TT

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-115.5+TT

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-115+TT

	
	NR_FDD_FR1_F
	
	
	
	-114.5+TT

	
	NR_FDD_FR1_G
	
	
	
	-114+TT

	
	NR_FDD_FR1_H
	
	
	
	-113.5+TT

	Io Note3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1,2,4,5
	dBm/9.36 MHz
	-56.28+TT
	-87.28+TT

	
	NR_FDD_FR1_B
	
	
	
	-86.78+TT

	
	NR_TDD_FR1_C
	
	
	
	-86.28+TT

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-85.78+TT

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-85.28+TT

	
	NR_FDD_FR1_F
	
	
	
	-84.78+TT

	
	NR_FDD_FR1_G
	
	
	
	-84.28+TT

	
	NR_FDD_FR1_H
	
	
	
	-83.78+TT

	
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	3,6
	dBm/38.16 MHz
	-50.19+TT
	-81.19+TT

	
	NR_FDD_FR1_B
	
	
	
	-80.69+TT

	
	NR_TDD_FR1_C
	
	
	
	-80.19+TT

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-79.69+TT

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-79.19+TT

	
	NR_FDD_FR1_F
	
	
	
	-78.69+TT

	
	NR_FDD_FR1_G
	
	
	
	-78.19+TT

	
	NR_FDD_FR1_H
	
	
	
	-77.69+TT

	[image: ]
	1~6
	dB
	10+TT
	-3+TT

	Propagation condition
	1~6
	
	AWGN
	AWGN

	Antenna configuration
	1~6
	
	1x2
	1x2

	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.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 4.7.7.1.5-2: L1-SINR absolute accuracy requirements for
the reported values for test configurations 1, 2, 4 and 5
FFS
Table 4.7.7.1.5-3: L1-SINR absolute accuracy requirements for
the reported values for test configurations 3 and 6
FFS
For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
4.7.7.2	EN-DC FR1 SSB based CMR and dedicated IMR L1-SINR absolute measurement accuracy
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The test requirement is FFS.
-	MU/TT is FFS.
4.7.7.2.1	Test purpose
The purpose of this test is to verify that the L1-SINR measurement accuracy is within the specified limits.
4.7.7.2.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 16 onwards. Applicability requires support of L1-SINR measurements between an E-UTRA PCell and an NR PSCell.
4.7.7.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.7.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.7.2.
4.7.7.2.4	Test description
4.7.7.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.7.2.4.1-1.
Table 4.7.7.2.4.1-1: Applicable NR configurations for FR1 L1-SINR measurement test with SSB based CMR and CSI-IM based IMR
	Config
	Description

	1
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	LTE FDD, NR 30kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	4
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	5
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6
	LTE TDD, NR 30kHz SSB SCS, 40 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



Configure the test equipment and the DUT according to the parameters in Table 4.7.7.2.4.1-2.
Table 4.7.7.2.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.7.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 1
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.7.2.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR FR1 cell. Cell 2 is the PSCell and the target for SSB-based L1-SINR measurements. Before the test, UE is configured to perform RLM and BFD and L1-SINR measurement based on the SSBs and CSI-IMs. The connection setup is done according to the settings in Annex C.1.1.
4.7.7.2.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to PSCell. The UE shall be configured for periodic CSI reporting in PUCCH [format 2] with a reporting periodicity as mentioned in the above table 4.7.4.1.2.4.1-2.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5 and general test parameters set according to Table 4.7.7.2.4.1-2.
2.	Set the parameters according to T1 in Table 4.7.7.2.5-1.
3.	The UE shall start sending L1-SINR report including results of both SSB#0 and SSB#1 every 80 slots. 
4.	The SS shall check the L1-SINR reported values of SSB#0+CSI-IM#0 and SSB#1+CSI-IM#1 in the periodic L1-SINR reports. If the value for both SSB#0+CSI-IM#0 and SSB#1+CSI-IM#1 is within the limits in Table 4.7.7.2.5-2 or Table 4.7.7.2.5-3 (depending on the test configuration), the number of passed iterations is increased by one, otherwise the number of failed iterations is increased by one.
5.	The SS shall continue checking the L1-SINR report messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
6. Set the parameters according to each sub-test in Table 4.7.7.2.5-1 as appropriate and repeat steps 3-5.
4.7.7.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.7.2.4.3-1: Common Exception messages EN-DC SSB based L1-SINR measurement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.6A-1 with conditions PERIODIC and SS-SINR and CSI-RS_IMR
Table H.3.6A-2 with conditions SSB and PERIODIC
Table H.3.6A-4 with condition PERIODIC
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.7.2.4.3-2: RadioLinkMonitoringConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-133

	Information Element
	Value/remark
	Comment
	Condition

	RadioLinkMonitoringConfig ::= SEQUENCE {
	
	
	

	  failureDetectionResourcesToAddModList	SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF SEQUENCE {
	1 entry
	
	

	    purpose
	both
	UE is configured to perform RLM and BFD based on the SSBs.
	

	  }
	
	
	

	}
	
	
	



4.7.7.2.5	Test requirement
Table 4.7.7.2.5-1: FR1 L1-SINR measurement test with SSB based CMR and CSI-IM based IMR
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~6
	
	freq1
	freq1

	Duplex mode
	1,4
	
	FDD
	FDD

	
	2,5
	
	TDD
	TDD

	
	3,6
	
	TDD
	TDD

	TDD Configuration
	1,4
	
	N/A
	N/A

	
	2,5
	
	TDDConf.1.1
	TDDConf.1.1

	
	3,6
	
	TDDConf.2.1
	TDDConf.2.1

	BWchannel
	1,4
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2,5
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	3,6
	
	40: NRB,c = 106
	40: NRB,c = 106

	PDSCH Reference measurement channel
	1,4
	
	SR.1.1 FDD
	SR.1.1 FDD

	
	2,5
	
	SR.1.1 TDD
	SR.1.1 TDD

	
	3,6
	
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1,4
	
	CR.1.1 FDD 
	CR.1.1 FDD 

	
	2,5
	
	CR.1.1 TDD
	CR.1.1 TDD

	
	3,6
	
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1,4
	
	CCR.1.1 FDD 
	CCR.1.1 FDD 

	
	2,5
	
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	3,6
	
	CCR.2.1 TDD
	CCR.2.1 TDD

	SSB configuration
	1,4
	
	SSB.3 FR1  
	SSB.3 FR1  

	
	2,5
	
	SSB.3 FR1
	SSB.3 FR1  

	
	3,6
	
	SSB.4 FR1
	SSB.4 FR1 

	CSI-IM configuration
	1,4
	
	CSI-IM 1.1 FDD
	CSI-IM 1.1 FDD

	
	2,5
	
	CSI-IM 1.1 TDD
	CSI-IM 1.1 TDD

	
	3,6
	
	CSI-IM 2.1 TDD
	CSI-IM 2.1 TDD

	OCNG Patterns
	1~6
	
	OP.1
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	2,5
	
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	3,6
	
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial BWP Configuration
	1~6
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~6
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~6
	
	SMTC.1
	SMTC.1 

	reportConfigType
	1~6
	
	periodic
	periodic

	reportQuantity-r16
	1~6
	
	ssb-Index-SINR-r16
	ssb-Index-SINR-r16

	Number of reported RS
	1~6
	
	2
	2

	L1-SINR reporting period
	1~6
	
	slot80
	slot80

	EPRE ratio of PSS to SSS
	1~6
	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
	
	
	
	

	[image: ]Note2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1~6
	dBm/15kHz
	-94.65
	-117

	
	NR_FDD_FR1_B
	
	
	
	-116.5

	
	NR_TDD_FR1_C
	
	
	
	-116

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-115.5

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-115

	
	NR_FDD_FR1_F
	
	
	
	-114.5

	
	NR_FDD_FR1_G
	
	
	
	-114

	
	NR_FDD_FR1_H
	
	
	
	-113.5

	[image: ]Note2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1,2,4,5
	dBm/SSB SCS
	-94.65
	-117

	
	NR_FDD_FR1_B
	
	
	
	-116.5

	
	NR_TDD_FR1_C
	
	
	
	-116

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-115.5

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-115

	
	NR_FDD_FR1_F
	
	
	
	-114.5

	
	NR_FDD_FR1_G
	
	
	
	-114

	
	NR_FDD_FR1_H
	
	
	
	-113.5

	
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	3,6
	
	-91.65
	-114

	
	NR_FDD_FR1_B
	
	
	
	-113.5

	
	NR_TDD_FR1_C
	
	
	
	-114

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-112.5

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-112

	
	NR_FDD_FR1_F
	
	
	
	-111.5

	
	NR_FDD_FR1_G
	
	
	
	-111

	
	NR_FDD_FR1_H
	
	
	
	-110.5

	[image: ]
	1~6
	dB
	10
	-3

	SSB RSRP Note3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1,2,4,5
	dBm/SSB SCS
	-84.65
	-120

	
	NR_FDD_FR1_B
	
	
	
	-119.5

	
	NR_TDD_FR1_C
	
	
	
	-119

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-118.5

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-118

	
	NR_FDD_FR1_F
	
	
	
	-117.5

	
	NR_FDD_FR1_G
	
	
	
	-117

	
	NR_FDD_FR1_H
	
	
	
	-116.5

	
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	3,6
	
	-81.65
	-117

	
	NR_FDD_FR1_B
	
	
	
	-116.5

	
	NR_TDD_FR1_C
	
	
	
	-116

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-115.5

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-115

	
	NR_FDD_FR1_F
	
	
	
	-114.5

	
	NR_FDD_FR1_G
	
	
	
	-114

	
	NR_FDD_FR1_H
	
	
	
	-113.5

	Io Note3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1,2,4,5
	dBm/9.36 MHz
	-56.28
	-87.28

	
	NR_FDD_FR1_B
	
	
	
	-86.78

	
	NR_TDD_FR1_C
	
	
	
	-86.28

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-85.78

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-85.28

	
	NR_FDD_FR1_F
	
	
	
	-84.78

	
	NR_FDD_FR1_G
	
	
	
	-84.28

	
	NR_FDD_FR1_H
	
	
	
	-83.78

	
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	3,6
	dBm/38.16 MHz
	-50.19
	-81.19

	
	NR_FDD_FR1_B
	
	
	
	-80.69

	
	NR_TDD_FR1_C
	
	
	
	-80.19

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-79.69

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-79.19

	
	NR_FDD_FR1_F
	
	
	
	-78.69

	
	NR_FDD_FR1_G
	
	
	
	-78.19

	
	NR_FDD_FR1_H
	
	
	
	-77.69

	[image: ]
	1~6
	dB
	10
	-3

	Propagation condition
	1~6
	
	AWGN
	AWGN

	antenna configuration
	1~6
	
	1x2
	1x2

	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.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 4.7.7.2.5-2: Same as Table 4.7.7.1.5-2
Table 4.7.7.2.5-3: Same as Table 4.7.7.1.5-3

For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
4.7.7.3	EN-DC FR1 CSI-RS based CMR and dedicated IMR L1-SINR measurement accuracy
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	MU & TT needs further study
-	Test applicability is incomplete
4.7.7.3.1	Test purpose
The purpose of this test is to verify that the L1-SINR measurement accuracy is within the specified limits.
4.7.7.3.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 16 onwards. Applicability requires support of L1-SINR measurements between an E-UTRA PCell and an NR PSCell.
4.7.7.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 4.7.7.0.3.
The normative reference for this requirement is TS 38.133 [6] clause A.4.7.7.3.
4.7.7.3.4	Test description
4.7.7.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.7.7.3.4.1-1.
Table 4.7.7.3.4.1-1: Applicable NR configurations for FR1 L1-SINR measurement test with CSI-RS based both CMR based IMR
	Config
	Description

	1
	LTE FDD, NR 15 kHz CSI-RS SCS, 10 MHz bandwidth, FDD duplex mode

	2
	LTE FDD, NR 15 kHz CSI-RS SCS, 10 MHz bandwidth, TDD duplex mode

	3
	LTE FDD, NR 30kHz CSI-RS SCS, 40 MHz bandwidth, TDD duplex mode

	4
	LTE TDD, NR 15 kHz CSI-RS SCS, 10 MHz bandwidth, FDD duplex mode

	5
	LTE TDD, NR 15 kHz CSI-RS SCS, 10 MHz bandwidth, TDD duplex mode

	6
	LTE TDD, NR 30kHz CSI-RS SCS, 40 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.



Configure the test equipment and the DUT according to the parameters in Table 4.7.7.3.4.1-2.
Table 4.7.7.3.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.7.7.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 1
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 4.7.7.3.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR FR1 cell. Cell 2 is the PSCell and the target for CSI-RS based L1-SINR measurements. Before the test, UE is configured to perform RLM and BFD and L1-SINR measurement based on the SSBs. The connection setup is done according to the settings in Annex C.1.1.
4.7.7.3.4.2	Test procedure
Prior to the start of the time duration T1, the UE shall be fully synchronized to PSCell. The UE shall be configured for periodic CSI reporting in PUCCH [format 2] with a reporting periodicity as mentioned in the above table 4.7.4.1.2.4.1-2.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On, according to TS 38.508-1 [14] clause 4.5 and general test parameters set according to Table 4.7.7.3.4.1-2.
2.	Set the parameters according to T1 in Table 4.7.7.3.5-1.
3.	The UE shall start sending L1-SINR report including results of both CSI-RS#0 and CSI-RS #1 every 80 slots.
4.	The SS shall check the L1-SINR reported values of CSI-RS #0 and CSI-RS #1 in the periodic L1-SINR reports. If the value for both CSI-RSs is within the limits in Table 4.7.7.3.5-2 or Table 4.7.7.3.5-3 (depending on the test configuration), the number of passed iterations is increased by one, otherwise the number of failed iterations is increased by one.
5.	The SS shall continue checking the L1-SINR report messages transmitted by the UE until the confidence level according to Table G.2.3-1 in Annex G is achieved.
6. Set the parameters according to each sub-test in Table 4.7.7.3.5-1 as appropriate and repeat steps 3-5.
4.7.7.3.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 4.7.7.3.4.3-1: Common Exception messages EN-DC CSI-RS based CMR without dedicated IMR L1-SINR measurement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.6A-1 with conditions PERIODIC and CSI-SINR and CSI-IM_IMR
Table H.3.6A-2 with conditions CSI-RS and PERIODIC
Table H.3.6A-3 with condition PERIODIC
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.7.7.3.4.3-2: RadioLinkMonitoringConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-133

	Information Element
	Value/remark
	Comment
	Condition

	RadioLinkMonitoringConfig ::= SEQUENCE {
	
	
	

	  failureDetectionResourcesToAddModList	SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF SEQUENCE {
	1 entry
	
	

	    purpose
	both
	UE is configured to perform RLM and BFD based on the SSBs.
	

	  }
	
	
	

	}
	
	
	



4.7.7.3.5	Test requirement
Table 4.7.7.3.5-1 defines the primary level settings not including test tolerances for all tests.
Each L1-RSRP measurement report for each of the tests in Table 4.7.7.3.5-1 shall meet the corresponding absolute accuracy requirements in Table 4.7.7.3.5-2 for test configurations 1, 2, 4 and 5, and the corresponding absolute accuracy requirements in Table 4.7.7.3.5-3 for test configurations 3 and 6.
Table 4.7.7.3.5-1: FR1 L1-SINR measurement test with CSI-RS based both CMR and IMR
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~6
	
	freq1
	freq1

	Duplex mode
	1,4
	
	FDD
	FDD

	
	2,5
	
	TDD
	TDD

	
	3,6
	
	TDD
	TDD

	TDD Configuration
	1,4
	
	N/A
	N/A

	
	2,5
	
	TDDConf.1.1
	TDDConf.1.1

	
	3,6
	
	TDDConf.2.1
	TDDConf.2.1

	BWchannel
	1,4
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2,5
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	3,6
	
	40: NRB,c = 106
	40: NRB,c = 106

	PDSCH Reference 
	1,4
	
	SR.1.1 FDD
	SR.1.1 FDD

	measurement channel
	2,5
	
	SR.1.1 TDD
	SR.1.1 TDD

	
	3,6
	
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET Reference 
	1,4
	
	CR.1.1 FDD
	CR.1.1 FDD

	Channel
	2,5
	
	CR.1.1 TDD
	CR.1.1 TDD

	
	3,6
	
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET 
	1,4
	
	CCR.1.1 FDD
	CCR.1.1 FDD

	Reference Channel
	2,5
	
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	3,6
	
	CCR.2.1 TDD
	CCR.2.1 TDD

	SSB configuration
	1,4
	
	SSB.1 FR1
	SSB.1 FR1

	
	2,5
	
	SSB.1 FR1
	SSB.1 FR1

	
	3,6
	
	SSB.2 FR1
	SSB.2 FR1

	OCNG Patterns
	1~6
	
	OP.1
	OP.1

	TRS configuration
	1,4
	
	TRS.1.1 FDD
	TRS.1.1 FDD

	
	2,5
	
	TRS.1.1 TDD
	TRS.1.1 TDD

	
	3,6
	
	TRS.1.2 TDD
	TRS.1.2 TDD

	Initial BWP Configuration
	1~6
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~6
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	SMTC configuration
	1~6
	
	SMTC.1
	SMTC.1

	CSI-RS configuration as CMR 
	1,4
	
	CSI-RS 1.2 FDD
	CSI-RS 1.2 FDD

	
	2,5
	
	CSI-RS 1.2 TDD
	CSI-RS 1.2 TDD

	
	3,6
	
	CSI-RS 2.2 TDD
	CSI-RS 2.2 FDD

	CSI-RS configuration as IMR
	1,4
	
	CSI-RS 1.3A FDD
	CSI-RS 1.3A FDD

	
	2,5
	
	CSI-RS 1.3A TDD
	CSI-RS 1.3A TDD

	
	3,6
	
	CSI-RS 2.3A TDD
	CSI-RS 2.3A TDD

	reportConfigType
	1~6
	
	periodic
	periodic

	reportQuantity-r16
	1~6
	
	cri-SINR-r16
	cri-SINR-r16

	nrofReportedRS
	1~6
	
	2
	2

	L1-RSRP reporting period
	1~6
	
	slot80
	slot80

	EPRE ratio of PSS to SSS
	1~6
	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
	
	
	
	

	[image: ]Note2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 5
	1~6
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	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.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification



Table 4.7.7.3.5-2: Same as Table 4.7.7.1.5-2Table 4.7.7.3.5-3: Same as Table 4.7.7.1.5-3

For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
< End of changes >
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