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< Unchanged sections omitted >
4.7.2.2 
Inter-Frequency SS-RSRQ measurement accuracy

4.7.2.2.1
EN-DC FR1-FR1 SS-RSRQ absolute measurement accuracy

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 Annex 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 Annex 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 with condition INTER-FREQ

Table H.3.1-2

Table H.3.1-7 with condition INTER-FREQ
Table H.3.4-1

Table H.3.4-1a with Condition gapFR1

Table H.3.4-2

	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
	
	

	      }
	
	
	

	      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
	

	OCNG Patterns
	
	OP.1

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

	
	Config 1,4
	
	SMTC.2

	 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)
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Note2
	Config 1,2,4,5
	Depending on band group
	dBm/15kHz
	-81.68
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	Config 1,2,4,5
	Depending on band group
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	Config 3,6
	Depending on band group
	
	-84.8
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	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 
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 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.


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_51
	SS-RSRQ_51
	SS-RSRQ_51

	Highest reported value (Cell 3)
	SS-RSRQ_63
	SS-RSRQ_63
	SS-RSRQ_63

	Extreme Conditions

	Lowest reported value (Cell 3)
	SS-RSRQ_48
	SS-RSRQ_48
	SS-RSRQ_48

	Highest reported value (Cell 3)
	SS-RSRQ_66
	SS-RSRQ_66
	SS-RSRQ_66


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%.
4.7.2.2.2
EN-DC FR1-FR1 SS-RSRQ relative measurement accuracy

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 Annex 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 Annex 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 - 8 
	SS-RSRQ_x - 8 
	SS-RSRQ_x - 12 

	Highest reported value (Cell 3)
	SS-RSRQ_x + 8
	SS-RSRQ_x + 8
	SS-RSRQ_x + 3

	Extreme Conditions
	

	Lowest reported value (Cell 3)
	SS-RSRQ_x - 10 
	SS-RSRQ_x - 10 
	SS-RSRQ_x – 14

	Highest reported value (Cell 3)
	SS-RSRQ_x + 10
	SS-RSRQ_x + 10
	SS-RSRQ_x + 5

	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%.
< End of changes >
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