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Change 1
[bookmark: _Toc535476440][bookmark: _Toc535476441]A.5.7.1.1	EN-DC intra-frequency case measurement accuracy with FR2 serving cell and FR2 target cell
A.5.7.1.1.1	Test Purpose and Environment
The purpose of this test is to verify that the SS-RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 10.1.2.1.1 and 10.1.2.1.1 for intra-frequency measurements.
[bookmark: _Toc535476442]A.5.7.1.1.2	Test parameters
In this set of test cases, all NR cells are on the same carrier frequency. Supported test configurations are shown in Table A.5.7.1.1.2-1. Both absolute and relative accuracy of SS-RSRP intra-frequency measurements are tested by using the parameters in Table A.5.7.1.1.2-2 and A.5.7.1.1.2-3. The E-UTRA PCell is configured as specified in section A.3.7.2.2. In all test cases, Cell 1 is the PCell, cell 2 is the PSCell and Cell 3 is the target cell. Test 1 constists of two time phases T1 and T2. Test 2 consists of a single time phase T1.  In test 1, the angle of arrival of cell 2 and cell 3 shall not be changed between T1 and T2 in each iteration of the test.
Table A.5.7.1.1.2-1: SS-RSRP Intra frequency SS-RSRP supported test configurations
	Configuration
	Description

	1
	FDD LTE PCell, Cell 2&3 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	2
	TDD LTE PCell, Cell 2&3 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

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



Table A.5.7.1.1.2-2: SS-RSRP Intra frequency general test parameters
	ParameterNote 5
	Unit
	Test 1
	Test 2

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	Physical cell ID
	
	489
	0
	489
	0

	SSB ARFCN
	
	freq1
	freq1

	Duplex mode
	
	TDD
	TDD

	TDD configuration
	
	TDDConf.3.1
	TDDConf.3.1

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

	PDSCH Reference measurement channel 
	
	TBD (24 PRB)SR.3.1 TDD
	-
	TBD (24 PRB)SR.3.1 TDD
	-

	RMSI CORESET Reference Channel
	
	CR.3.1 TDDTBD (24 PRB)

	-
	TBD (24 PRB)CR.3.1 TDD

	-

	Dedicated CORESET Reference Channel
	
	TBD (24 PRB)CCR.3.1 TDD

	-
	TBD (24 PRB)CCR.3.1 TDD

	-

	OCNG Patterns
	
	OP.1

	OP.1

	OP.1

	OP.1


	SSB configuration
	
	SSB.1 FR2
	SSB.1 5 FR2
	SSB.1 FR2
	SSB.1 FR2

	SMTC configuration
	
	SMTC.1 
	SMTC.1
	SMTC.1
	SMTC.1

	Time offset with Cell 2
	s
	-
	3
	-
	3

	PDSCH/PDCCH subcarrier spacing
	kHz
	120 
	120 
	120 
	120 

	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_DMRS
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	
	

	

	dB
	2.84
	-0.35
	Note 6
	Note 6

	Propagation conditions
	
	AWGN

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

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: 	All parameters apply for configuration 1 and 2
Note 6: 	No noise is added in this phase of the test



Table A.5.7.1.1.2-3: SS-RSRP  Intra frequency OTA related test parameters
	ParameterNote 6
	Unit
	Test 1
	Test 2

	
	
	
	
	Cell 2
	Cell 3

	Angle of arrival configuration
	
	According to section A.3.8.15.2.2
	According to section A.3.15.2.2

	
Note1

	NR_TDD_FR2_A
	dBm/15kHzNote4
	-94.03
	Note 7

	
	NR_TDD_FR2_B
	
	
	Note 7

	
	NR_TDD_FR2_F
	
	
	Note 7

	
	NR_TDD_FR2_G
	
	
	Note 7

	
	NR_TDD_FR2_T
	
	
	Note 7

	
	NR_TDD_FR2_Y
	
	
	Note 7

	
Note1

	NR_TDD_FR2_A
	dBm/SCSNote3
	-85
	Note 7

	
	NR_TDD_FR2_B
	
	
	Note 7

	
	NR_TDD_FR2_F
	
	
	Note 7

	
	NR_TDD_FR2_G
	
	
	Note 7

	
	NR_TDD_FR2_T
	
	
	Note 7

	
	NR_TDD_FR2_Y
	
	
	Note 7

	

	dB
	2.85
	-0.35
	N/A

	Es
	NR_TDD_FR2_A
	dBm/SCSNote4
	N/A
	(Table B.2.2-2 spherical coverage +3.1dB)
	(Table B.2.2-2 spherical coverage +3.1dB)

	(Table B.2.2-2 spherical coverage +3.1dB)


	
	NR_TDD_FR2_B
	
	
	
	
	

	
	NR_TDD_FR2_F
	
	
	
	
	

	
	NR_TDD_FR2_G
	
	
	
	
	

	
	NR_TDD_FR2_T
	
	
	
	
	

	
	NR_TDD_FR2_Y
	
	
	
	
	

	SSB_RP
	NR_TDD_FR2_A
	dBm/SCS
	-82.15
	-85.35
	(Table B.2.2-2 spherical coverage +3.1dB)
	(Table B.2.2-2 spherical coverage +3.1dB)

	
	NR_TDD_FR2_B
	
	
	
	
	

	
	NR_TDD_FR2_F
	
	
	
	
	

	
	NR_TDD_FR2_G
	
	
	
	
	

	
	NR_TDD_FR2_T
	
	
	
	
	

	
	NR_TDD_FR2_Y
	
	
	
	
	

	
Note 9
	dB
	0
	-5
	-5.98
	-5.98

	IoNote2
	NR_TDD_FR2_A
	dBm/95.04 MHz Note4
	-50.16
	(Table B.2.2-2 spherical coverage +35.1dB)






	
	NR_TDD_FR2_B
	
	
	

	
	NR_TDD_FR2_F
	
	
	

	
	NR_TDD_FR2_G
	
	
	

	
	NR_TDD_FR2_T
	
	
	

	
	NR_TDD_FR2_Y
	
	
	

	
Note 1:	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 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the centre of the quiet zone
Note 6:	All parameters apply for configuration 1 and 2
Note 7: 	No noise is added in this phase of the test and both cells are at equal power
Note 8: 	SSB_RP is applied at a level 1dB above the minimum level specified in table Table B.2.2-2 for spherical coverage
Note 9:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 36.101-2 [19], and an allowance of 2dB for UE multi-band relaxation factor ∑MBs from TS 38.101-2 [19] Table 6.2.1.3-4.


[bookmark: _Hlk17964783]
	ParameterNote 6
	Unit
	Test 1
	Test 2

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	Time phase Note 11
	
	T1
	T2
	T1
	T2
	

	Angle of arrival configuration
	
	According to section A.3.8.15.2.2
	According to section A.3.15.2.2

	
Note1

	NR_TDD_FR2_A
	dBm/15kHzNote4
	OFF
	-98.13
	OFF
	-98.13
	Note 7

	
	NR_TDD_FR2_B
	
	
	
	
	
	Note 7

	
	NR_TDD_FR2_F
	
	
	
	
	
	Note 7

	
	NR_TDD_FR2_G
	
	
	
	
	
	Note 7

	
	NR_TDD_FR2_T
	
	
	
	
	
	Note 7

	
	NR_TDD_FR2_Y
	
	
	
	
	
	Note 7

	
Note1

	NR_TDD_FR2_A
	dBm/SCSNote3
	OFF
	-80.9
	OFF
	-80.9
	Note 7

	
	NR_TDD_FR2_B
	
	
	
	
	
	Note 7

	
	NR_TDD_FR2_F
	
	
	
	
	
	Note 7

	
	NR_TDD_FR2_G
	
	
	
	
	
	Note 7

	
	NR_TDD_FR2_T
	
	
	
	
	
	Note 7

	
	NR_TDD_FR2_Y
	
	
	
	
	
	Note 7

	

	dB
	
	N/ANote 10
	1
	N/A Note 10
	-5
	N/A

	Es
	NR_TDD_FR2_A
	dBm/SCSNote4
	-79.9
	Defined by Es/Noc
	-85.9
	
Defined by Es/Noc
	(Table B.2.2-2 spherical coverage +3.1dB)

	(Table B.2.2-2 spherical coverage +3.1dB)


	
	NR_TDD_FR2_B
	
	
	
	
	
	
	

	
	NR_TDD_FR2_F
	
	
	
	
	
	
	

	
	NR_TDD_FR2_G
	
	
	
	
	
	
	

	
	NR_TDD_FR2_T
	
	
	
	
	
	
	

	
	NR_TDD_FR2_Y
	
	
	
	
	
	
	

	SSB_RP
	NR_TDD_FR2_A
	dBm/SCS
	-79.8
	-85.9
	-79.8
	-85.9
	(Table B.2.2-2 spherical coverage +3.1dB)
	(Table B.2.2-2 spherical coverage +3.1dB)

	
	NR_TDD_FR2_B
	
	
	
	
	
	
	

	
	NR_TDD_FR2_F
	
	
	
	
	
	
	

	
	NR_TDD_FR2_G
	
	
	
	
	
	
	

	
	NR_TDD_FR2_T
	
	
	
	
	
	
	

	
	NR_TDD_FR2_Y
	
	
	
	
	
	
	

	Note 9
	dB
	9.2
	0.39
	3.2
	-5.61
	-5.98
	-5.98

	Io during SSB with time index 1,2Note2
	NR_TDD_FR2_A
	dBm/95.04 MHz Note4
	-55.31
	-50.28
	-55.31
	-50.28
	(Table B.2.2-2 spherical coverage +35.1dB)


	
	NR_TDD_FR2_B
	
	
	
	
	
	

	
	NR_TDD_FR2_F
	
	
	
	
	
	

	
	NR_TDD_FR2_G
	
	
	
	
	
	

	
	NR_TDD_FR2_T
	
	
	
	
	
	

	
	NR_TDD_FR2_Y
	
	
	
	
	
	

	Io during SSB with time index 3,4Note2
	NR_TDD_FR2_A
	dBm/95.04 MHz Note4
	-61.31
	-51.44
	-61.31
	-51.44
	

N/A



	
	NR_TDD_FR2_B
	
	
	
	
	
	

	
	NR_TDD_FR2_F
	
	
	
	
	
	

	
	NR_TDD_FR2_G
	
	
	
	
	
	

	
	NR_TDD_FR2_T
	
	
	
	
	
	

	
	NR_TDD_FR2_Y
	
	
	
	
	
	

	
Note 1:	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 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the centre of the quiet zone
Note 6:	All parameters apply for configuration 1 and 2
Note 7: 	No noise is added in this phase of the test and both cells are at equal power
Note 8: 	SSB_RP is applied at a level 1dB above the minimum level specified in table Table B.2.2-2 for spherical coverage
Note 9:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 36.101-2 [19], and an allowance of 2dB for UE multi-band relaxation factor ∑MBs from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 10: 	No noise is added in this phase of the test
Note 11: 	In test 1, the duration of T1 and T2 may be chosen by RAN5 to obtain at least one measurement sample of cell 1 and cell 2 SS-RSRP during each iteration of the test. The test consists of multiple iterations of T1 and T2, until statistical confidence in the test result is achieved. 



Editor’s Note : Addition of a high SNR phase during the testing is under consideration. The relative accuracy of cell 2 in high SNR conditions compared with cell 2 in lower SNR conditions and the relative accuracy of cell 3 in high SNR conditions compared with cell 3 in lower SNR conditions would be verified. The angle of arrival of cell 2 and cell 3 should not change when measurements in high SNR conditions are compared with measurements in lower SNR conditions.

[bookmark: _Toc535476443]A.5.7.1.1.3	Test Requirements
The SS-RSRP measurement accuracy shall fulfil the absolute accuracy requirements in sections 10.1.3.1.1 and relative accuracy requirements in section 10.1.3.1.2. The following requirements are to be verified
[bookmark: _Hlk17964810]The absolute accuracy of cell 2 and cell 3 shall be verified in test 1 and test 2. The UE is deemed to meet the requirement if the reported SS-RSRP is in the range shown in table A.5.7.1.1.3-1.
The relative accuracy of cell 2 compared with cell 3 shall be verified in test 1 and test 2. The UE is deemed to meet the requirement if the difference in reported SS-RSRP meets the requirements in Table 10.1.3.1.2-1
The relative accuracy of cell 2 in T1 compared with cell 2 in T2 shall be verified test 1. The UE is deemed to meet the requirement if the difference in reported SS-RSRP meets the requirements in Table 10.1.3.1.2-1
The relative accuracy of cell 3 in T1 compared with cell 3 in T2 shall be verified test 1. The UE is deemed to meet the requirement if the difference in reported SS-RSRP meets the requirements in Table 10.1.3.1.2-1

Editor’s Note : Addition of a high SNR phase during the testing is under consideration. The relative accuracy of cell 2 in high SNR conditions compared with cell 2 in lower SNR conditions and the relative accuracy of cell 3 in high SNR conditions compared with cell 3 in lower SNR conditions would be verified. The angle of arrival of cell 2 and cell 3 should not change when measurements in high SNR conditions are compared with measurements in lower SNR conditions.
Table A.5.7.1.1.3-1: SS-RSRP  absolute accuracy test requirement for different UE power classes
	UE power class
	Test requirement Note1.2

	1
	SSB_RP-TBD-δ-≤Reported RSRP(dB)≤SSB_RP+TBD+ δ dB

	2
	SSB_RP-TBD-δ-≤Reported RSRP(dB)≤SSB_RP+TBD+ δ dB

	3
	SSB_RP-22.6-δ-≤Reported RSRP(dB)≤SSB_RP+[20]+ δ dB

	4
	SSB_RP-TBD-δ-≤Reported RSRP(dB)≤SSB_RP+TBD+ δ dB

	Note 1: SSB_RP is the  equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone configured in the test for the cell under consideration
Note 2: δ is the RSRP absolute accuracy requirement from table 10.1.3.1.1-1, e.g. if the requirement corresponding to the Io used in the test is ±6dB, δ=6 and if the requirement corresponding to the Io used in the test is ±8dB, δ=8
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