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Introduction
Currently, an editor’s note remains in the intrafrequency SS-RSRP test which indicates
Editor’s Note : Addition of a high SNR phase during the testing is under consideration. The relative accuracy of cell 1 in high SNR conditions compared with cell 1 in lower SNR conditions and the relative accuracy of cell 2 in high SNR conditions compared with cell 2 in lower SNR conditions would be verified. The angle of arrival of cell 1 and cell 2 should not change when measurements in high SNR conditions are compared with measurements in lower SNR conditions.
In this paper, we discuss one way of addressing the editor’s note.
Discussion
First, we discuss how to get a high SINR in the test. Firstly, as was discussed in RAN4#92, it would be necessary to use different SSB indices for cell 1 and cell 2, and to avoid OCNG transmission on cells during the SSB symbols at least on frequency domain resources that overlap with the other cell SSB. This corresponds to the TDM method which is used for OTA setup 3, and many of the configurations of SSB, SMTC and OCNG/RMC for setup 3 could be reused even though the intra-frequency RRM OTA test setup is setup 2B.
Proposal 1: A similar setup to the one used for setup 3 (TDM of NR cells) may be used to maximize SINR (SNR) in the measurement accuracy test
Since it would not be reasonable to change the SSB configuration while the test is running, we propose that this TDM configuration is used for both the high and low noise phases of the test.
It will also be beneficial to switch off artificial noise to maximize the SNR As a first step, we compute the UE noise floor for this test, which uses rough beams in non-peak direction
	Spherical coverage EIS for 100MHz (ref 38.101-2 table 7.3.4.3-1
	-70.1
	dBm/(792 sub carriers)

	Spherical coverage EIS/SCS
	-99.1
	dBm/120kHz

	Spherical coverage + multiband relaxation
	-97.1
	dBm/120Khz

	Spherical coverage + multiband relaxation + rough/fine beam gain difference
	-90.1
	dBm.120kHz

	Spherical coverage + multiband relaxation + tough/fine beam gain difference – SNRref_sens
	-89.1
	dBm/120kHz



The strongest wanted signal which could be applied while meeting RRM side conditions is -50dB, and a bandwidth of 24RB has been proposed. If we consider using TDM such that only one cell is actively transmitting SSB at a time, and all other signals are transmitted by both cells at equal power 

	Maximum level in RRM test
	-50
	dBm/channel BW

	Subcarriers
	(12*24)
	

	SS-RSRP
	-74.59
	dBm/120kHz


Based on this analysis, at least +14.41dB SNR could be achieved with the following configuration (the SNR would be better for a UE with a lower noise floor than the assumed worst case value of -89.1dBm/120kHz):
· Rough beams using OTA setup 2B
· 2 active cells, SSB using different SSB time index and no power transmitted by the other cell while SSB is being transmitted
· 24 PRB RMC and ONCG bandwidth which are transmitted in TDM manner

However, it is desirable to switch only Noc between the “high SINR” and “low SINR” phases of the test, and not to modify the wanted signal level, since this allows the same nominal SS-RSRP in both high and low SNR phases of the test. Hence our proposal for signal levels in the test is shown in table 3:
	
	T1
	T2
	

	UE assumed noise floor
	-89.1
	-89.1
	dBm per 120kHz

	RSRP1
	-79.8
	-82.1
	dBm per 120kHz

	RSRP2
	-85.8
	-88.1
	dBm per 120kHz

	Noc
	OFF
	-83.1
	dBm per 120kHz

	Es1/Noc
	-79.8
	1
	dBm per 120kHz

	Es1/Noc
	-85.8
	-5
	dBm per 120kHz

	REalloc
	288
	288
	24RB allocation

	
	
	34.56
	Mhz allocated BW

	
	
	95.04
	Mhz channel BW

	P1 wanted signal power
	-55.2060751
	-57.5061
	per channel BW

	P2 wanted signal power
	-61.2060751
	-63.5061
	per channel BW

	
	
	
	

	Noc
	OFF
	-54.1127
	per channel BW

	
	
	
	

	Io1
	-55.2060751
	-52.4758
	

	Io2
	-61.2060751
	-53.64
	

	Effective BB SNR1 including UE self-noise
	9.3
	0.026772
	dB

	Effective BB SNR2 including UE self-noise
	3.3
	-5.97323
	dB


Table 3 : Proposed signal levels for high accuracy test case
In deriving these values, we assume that UE self-noise and AWGN are white, i.e. apply over the full channel BW of 95.04MHz even though the wanted signal is applied over a restricted bandwidth of 24RB (34.56MHz)
Earlier in RAN4, it was discussed that 9dB could be considered as “high SNR” so +9.3dB effective BB SNR should be sufficient for cell 1. Cell 2 has a lower SNR (3.3dB) since our proposal is not to change the level of the wanted signal during the test. Naturally the wanted signal could be switched during the test (i.e. both cell 1 and cell 2 could be applied at SS-RSRP=-79.8 during T1), however our view is that this may be undesirable since it could lead to larger AGC changes in the UE between time T1 and time T2. At any rate, the requirement for a cell to meet relative accuracy requirements with itself applies over the entire range of valid side conditions, so it is still valid to compare the measurement of cell 2 at +3.3dB effective baseband SNR with the measurement at -5.59dB effective baseband SNR.
Proposal 2: The signal levels in table 3 are adopted for the high SNR phase of testing

Conclusions
In this paper we discuss high SINR testing, and make a proposal for OTA signal levels during the high SNR phase of the testing
	
	T1
	T2
	

	UE assumed noise floor
	-89.1
	-89.1
	dBm per 120kHz

	RSRP1
	-79.8
	-82.1
	dBm per 120kHz

	RSRP2
	-85.8
	-88.1
	dBm per 120kHz

	Noc
	OFF
	-83.1
	dBm per 120kHz

	Es1/Noc
	-79.8
	1
	dBm per 120kHz

	Es1/Noc
	-85.8
	-5
	dBm per 120kHz

	REalloc
	288
	288
	24RB allocation

	
	
	34.56
	Mhz allocated BW

	
	
	95.04
	Mhz channel BW

	P1 wanted signal power
	-55.2060751
	-57.5061
	per channel BW

	P2 wanted signal power
	-61.2060751
	-63.5061
	per channel BW

	
	
	
	

	Noc
	OFF
	-54.1127
	per channel BW

	
	
	
	

	Io1
	-55.2060751
	-52.4758
	

	Io2
	-61.2060751
	-53.64
	

	Effective BB SNR1 including UE self-noise
	9.3
	0.026772
	dB

	Effective BB SNR2 including UE self-noise
	3.3
	-5.97323
	dB
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[bookmark: _Toc535476790]A.7.7.1.1	SA intra-frequency case measurement accuracy with FR2 serving cell and FR2 target cell
[bookmark: _Toc535476791]A.7.7.1.1.1	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 clauses 10.1.2.1.1 and 10.1.2.1.1 for intra-frequency measurements.
[bookmark: _Toc535476792]A.7.7.1.1.2	Test parameters
In this set of test cases all cells are on the same carrier frequency. Supported test configurations are shown in Table A.7.7.1.1.2-1. Both absolute and relative accuracy of SS-RSRP intra-frequency measurements are tested by using the parameters in Table A.7.7.1.1.2-2 and A.7.7.1.1.2-3. In all test cases, Cell 1 is the PCell and Cell 2 the target cell. The TCI status for Cell 1 is defined in Table  A.3.16.2-1 and TRS configuration for Cell 1 is defined in Table  A.3.17.2.1-1.
Table A.7.7.1.1.2-1: SS-RSRP Intra frequency SS-RSRP supported test configurations
	Configuration
	Description

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



Table A.7.7.1.1.2-2: SS-RSRP  Intra frequency general test parameters
	Parameter
	Unit
	Test 1
	
	Test 2

	
	
	Cell 1
	Cell 2
	
	
	Cell 1
	Cell 2

	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

	Downlink initial BWP configuration
	
	DLBWP.0.1
	-
	
	
	DLBWP.0.1
	-

	Downlink dedicated BWP configuration
	
	DLBWP.1.1
	-
	
	
	DLBWP.1.1
	-

	Uplink initial BWP configuration
	
	ULBWP.0.1
	-
	
	
	ULBWP.0.1
	-

	Uplink dedicated BWP configuration
	
	ULBWP.1.1
	-
	
	
	ULBWP.1.1
	-

	DRX cycle configuration
	
	Not applicable
	-
	
	
	Not applicable
	-

	TRS configuration
	
	TRS.2.1 TDD
	-
	
	
	TRS.2.1 TDD
	-

	TCI state
	
	TCI.State.0
	-
	
	
	TCI.State.0
	-

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

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD 

	-
	
	
	CR.3.1 TDD  

	-

	Control channel RMC
	
	CCR.3.1 TDD 

	-
	
	
	CCR.3.1 TDD  

	-

	OCNG Patterns
	
	OP.1 
	OP.1 
	
	
	OP.1 
	OP.1 

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

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

	Time offset with Cell 1
	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
	2.846
	-0.351
	
	
	3Note 5
	-1Note 5

	Propagation conditions
	
	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: 	No noise is added in this phase of the test



Table A.7.7.1.1.2-3: SS-RSRP Intra frequency OTA related test parameters
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Time
	
	T1
	T2
	T1
	T2
	N.A
	N.A

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

	
Note1
	dBm/15kHzNote4
	-94.03
	
	
	
	N/A

	
Note1

	dBm/SCSNote4
	-85.0
	N/A

	

	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)

	
	NR_TDD_FR2_B
	
	
	
	

	
	NR_TDD_FR2_F
	
	
	
	

	
	NR_TDD_FR2_G
	
	
	
	

	
	NR_TDD_FR2_T
	
	
	
	

	
	NR_TDD_FR2_Y
	
	
	
	

	SSB_RPNote2
	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
	
	
	
	
	

	
BB Note6
	NR_TDD_FR2_A 
	dB
	-0.79
	-5.56
	-5.98
	-5.98

	
	NR_TDD_FR2_B
	
	
	
	
	

	
	NR_TDD_FR2_F
	
	
	
	
	

	
	NR_TDD_FR2_G
	
	
	
	
	

	
	NR_TDD_FR2_T
	
	
	
	
	

	
	NR_TDD_FR2_Y
	
	
	
	
	

	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:	SSB_RP, Es/Iot and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	Void
Note 6:	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.



Editor’s Note: Addition of a high SNR phase during the testing is under consideration. The relative accuracy of cell 1 in high SNR conditions compared with cell 1 in lower SNR conditions and the relative accuracy of cell 2 in high SNR conditions compared with cell 2 in lower SNR conditions would be verified. The angle of arrival of cell 1 and cell 2 should not change when measurements in high SNR conditions are compared with measurements in lower SNR conditions.

[bookmark: _Toc535476793]A.7.7.1.1.3	Test Requirements
The SS-RSRP measurement accuracy shall fulfil the absolute accuracy requirements in clauses 10.1.3.1.1 and relative accuracy requirements in clause 10.1.3.1.2.
The absolute accuracy of cell 1 and cell 2 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.7.7.1.1.3-1.
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
Editor’s Note : Addition of a high SNR phase during the testing is under consideration. The relative accuracy of cell 1 in high SNR conditions compared with cell 1 in lower SNR conditions and the relative accuracy of cell 2 in high SNR conditions compared with cell 2 in lower SNR conditions would be verified. The angle of arrival of cell 1 and cell 2 should not change when measurements in high SNR conditions are compared with measurements in lower SNR conditions.
Table A.7.7.1.1.3-1: 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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