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1.	Introduction
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The test cases in question, from TS 38.533, are:
· 4.6.4.1,	EN-DC FR1 SSB-based L1-RSRP measurement in non-DRX
· 4.6.4.2,	EN-DC FR1 SSB-based L1-RSRP measurement in DRX
· 4.6.4.5,	EN-DC FR1 SSB-based L1-RSRP measurement in DRX for UE configured with highSpeedMeasFlag-r16
· 6.6.4.1, NR SA FR1 SSB-based L1-RSRP measurement in non-DRX
· 6.6.4.2, NR SA FR1 SSB-based L1-RSRP measurement in DRX
· 6.6.4.5, NR SA FR1 SSB-based L1-RSRP measurement in DRX for UE configured with highSpeedMeasFlag-r16
· 10.4.3.1, EN-DC FR1 SSB based L1-RSRP measurement on PSCC under CCA when DRX is not used
· 10.4.3.2, EN-DC FR1 SSB based L1-RSRP measurement on PSCC under CCA when DRX is used
· 10.4.3.3, EN-DC FR1 SSB based L1-RSRP measurement on SCC under CCA when DRX is not used
· 10.4.3.4, EN-DC FR1 SSB based L1-RSRP measurement on SCC under CCA when DRX is used
· 11.5.4.1, NR SA FR1 SSB based L1-RSRP measurement under CCA when DRX is not used
· 11.5.4.2, NR SA FR1 SSB based L1-RSRP measurement under CCA when DRX is used
· 11.5.4.3, NR SA FR1 SSB based L1-RSRP measurement on SCC under CCA when DRX is not used
· 11.5.4.4, NR SA FR1 SSB based L1-RSRP measurement on SCC under CCA when DRX is used
· 16.6.4.2, NR SA FR1 SSB based L1-RSRP measurement when DRX is not used for 2 Rx UE
· 16.6.4.4, NR SA FR1 SSB based L1-RSRP measurement when DRX is used for 2 Rx UE
This document describes the process to derive the test tolerances. The calculations are provided in the accompanying spreadsheet.
2. 	Prototype test case in Annex A of TS 38.133
The test conditions are defined in the following extract from TS 38.133 v16.3.0.
A.4.6.4.1	SSB based L1-RSRP measurement when DRX is not used
A.4.6.4.1.1	Test Purpose and Environment
The purpose of this test is to verify that the UE makes correct reporting of L1-RSRP measurement. This test will partly verify the L1-RSRP measurement requirements in clause 9.5.4.1, with the testing configurations for NR cells in Table A.4.6.4.1.1-1.
Table A.4.6.4.1.1-1: Applicable NR configurations for FR1 SSB based L1-RSRP test
	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 30 kHz 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 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

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



A.4.6.4.1.2	Test parameters
There are two cells in the test, E-UTRAN PCell (Cell 1) and FR1 PSCell (Cell 2). The test parameters and applicability for Cell 1 are defined in A.3.7.2. The test parameters for the Cell 2 are given in Table A.4.6.4.1.2-1 and Table A.4.6.4.1.2-2 below. 
In CSI measurement configuration, UE is indicated to perform L1-RSRP measurement on the SSBs and report periodically. The test consists of two successive time periods, with time duration of T1 and T2 respectively. The test has higher layer parameter timeRestrictionForChannelMeasurements configured. 
There is no measurement gap configured in the test. Before the test, UE is configured to perform RLM, BFD and L1-RSRP measurement based on the SSBs.
Table A.4.6.4.1.2-1: General test parameters
	Parameter
	Config
	Unit
	Value

	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

	Dedicated 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.3 FR1  

	
	2,5
	
	SSB.3 FR1

	
	3,6
	
	SSB.4 FR1

	OCNG Patterns
	1~6
	
	OP.1

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

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

	SMTC configuration
	1~6
	
	SMTC.1

	TRS Configuration
	1,4
	
	TRS.1.1 FDD

	
	2,5
	
	TRS.1.1 TDD

	
	3,6
	
	TRS.1.2 TDD

	DRX configuration
	1~6
	
	Off

	reportConfigType
	1~6
	
	periodic

	reportQuantity
	1~6
	
	ssb-Index-RSRP

	Number of reported RS
	1~6
	
	2

	L1-RSRP reporting period
	1~6
	slot
	80

	T1
	1~6
	s
	5

	T2
	1~6
	s
	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
	
	
	

	Propagation condition
	1~6
	
	AWGN

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



Table A.4.6.4.1.2-2: SSB specific test parameters
	Parameter
	Config
	Unit
	SSB#0
	SSB#1

	
	
	
	T1
	T2
	T1
	T2

	[image: ]Note2
	1~6
	dBm/15kHz
	-94.65

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

	
	3,6
	
	-91.65
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	1~6
	dB
	0
	0
	-Infinity
	3

	SSB RSRP Note3
	1,2,4,5
	dBm/SSB SCS
	-94.65
	-94.65
	-Infinity
	-91.65

	
	3,6
	
	-91.65
	-91.65
	-Infinity
	-88.65

	Io Note3
	1,2,4,5
	dBm/9.36 MHz
	-63.69
	-63.69
	-66.70
	-61.93

	
	3,6
	dBm/38.16 MHz
	-57.59
	-57.59
	-60.61
	-55.84

	[image: ]
	1~6
	dB
	0
	0
	-Infinity
	3

	Note 1: 	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
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.



A.4.6.4.1.3	Test Requirements
The UE shall send L1-RSRP report every 80 slots. No later than 640ms plus 80 slots from the beginning of time period T2, UE shall send L1-RSRP report including results of both SSB0 and SSB1 while meeting the absolute accuracy requirement in clause 10.1.19.1.1 and relative accuracy requirement in clause 10.1.19.1.2. The rate of correct events observed during repeated tests shall be at least 90%.
NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
3. 	Discussion
The test case consists of 6 test configurations. Each test configuration has 2 time periods: T1 and T2. 
Since the E-UTRA Cell 1 is at E-UTRA RF channel 1 and NR Cell 2 at NR RF channel 2, the operation on Cell 1 would not affect the UE’s measurement result of NR carrier. Therefore, the E-UTRA Cell 1 is neglected throughout the analysis. 
To analyse the test case, it is helpful to show the values of RSRP for SSB#0 and SSB #1 versus time on (Figure 1).


Figure 1 - RSRP for SSB#0 and SSB #1
In the accompanying spreadsheet only configurations 1 and 3 are considered. For other configurations, critical test parameters are identical with test configuration 1 and 3, thus the same level uncertainties and method of deciding test tolerances can be used. 
Observations
During T1 only SSB#0 is present and the nominal Ês/Iot value is 0 dB for all configurations 1, 2, 3, 4, 5 and 6.
During T2, for all configurations 1, 2, 3, 4, 5 and 6, the SSB#1 is detected with the nominal Ês/Iot value of 3 dB. The UE shall send L1-RSRP report every 80 slots including results of both SSB#0 and SSB#1 while meeting the absolute accuracy requirement for the stronger SSB#1 and relative accuracy requirement for the weaker SSB#0. The effect of uncertainties on the test verdict needs to be checked. A decision can then be made on whether Test Tolerances need to be applied.
A detailed analysis of the test case is given in section 4 of this document.
4. 	Calculation of Test Tolerances
General approach
The general approach is given in the steps below:    
a) Copy the originally specified key parameters from the core requirements
b) Where relevant, calculate derived parameters from the core requirements
c) Define uncertainties for a minimum set of parameters
d) Define controlled parameters (critical to the test verdict), calculate sensitivity factors and uncertainty
e) Determine which original or derived parameters to offset (apply Test Tolerances to) and by how much
f) Recalculate original or derived parameters including Test Tolerances
g) Check that the controlled parameters meet requirements to get the correct test verdict
Each step is explained below, and the calculations are given in the accompanying spreadsheet.    
a) Original specified key parameters
The key parameters are copied from Table A.4.6.4.1.2-3 in TS 38.133. The key parameters are selected as the minimum set to define the cell power levels, and which are subject to a test system uncertainty which may affect the verdict of the test. 
b) Derived parameters
Several derived parameters are calculated, using the base information in a). The reason for deriving each additional parameter is given in the “Comment” column of section b) in the accompanying spreadsheet. 
In this test case at the start of T2, SSB#1 becomes detectable and the UE is expected to send L1-RSRP report including results of both SSB#0 and SSB#1.
SSB#1 which is nominally 3dB stronger than SSB#0 is measured with the absolute accuracy as defined in TS 38.133 10.1.19.1.1 and reported using mapping table 10.1.6.1-1. SSB#0 is measured with the relative accuracy as defined in TS 38.133 10.1.19.1.2 and reported using differential mapping table 10.1.6.1-2.
c) Uncertainties
The SS provides AWGN, 1 E-UTRA Cell and 1 NR cell containing two SSBs to the UE. We propose to control the following parameters:
· AWGN Absolute power, Noc ±1.5 dB averaged over BWConfig
· AWGN absolute power, Noc ±1.5 dB for PRBs #RBJ-RBJ+19
· Ratio of signal / AWGN for SSB#0, Ês0 / Noc ±0.3 dB averaged over BWConfig
· Ratio of signal / AWGN, for SSB#0, Ês0 / Noc ±0.3 dB for PRBs #RBJ-RBJ+19
· Ratio of signal / AWGN for SSB#1, Ês1 / Noc ±0.3 dB averaged over BWConfig
· Ratio of signal / AWGN, for SSB#1, Ês1 / Noc ±0.3 dB for PRBs #RBJ-RBJ+19
In this test the UE measures the SS-RSRP over specific Physical Resource Block (PRB) numbers # RBJ to # RBJ+19. In addition, this test has separate constraints on the overall power in the configured bandwidth Io.
This choice forms a minimum set, so the superposition principle can be applied if necessary.
In addition, the UE L1-RSRP absolute and relative measurement accuracies need to be considered, because when the UE makes the L1-RSRP measurements it has some inaccuracy which could affect the test verdict. The UE measurement accuracy is defined in the following extract from TS 38.133:
10.1.19.1	SSB based L1-RSRP accuracy requirements
10.1.19.1.1	Absolute Accuracy
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 10.1.19.1.1-1 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-RSRP measurements are fulfilled according to Annex B.2.4.1 for a corresponding Band for each relevant SSB.
Table 10.1.19.1.1-1: 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
	
	

	±5.0
	±9.5
	-3dB
	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

	±8.5
	±11.5
	-3dB 
	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 clause 3.5.2.



10.1.19.1.2	Relative Accuracy
The relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the largest measured value of L1-RSRP among all SSBs of the serving cell.
The accuracy requirements in Table 10.1.19.1.2-1 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-RSRP measurements are fulfilled according to Annex B.2.4.1 for a corresponding Band for each relevant SSB.
Table 10.1.19.1.2-1: 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
	
	

	±3
	±4
	-3dB
	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 SSBs to which the requirement applies.
NOTE 3:	Void
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3.5.2.



To ensure absolute and relative L1-RSRP accuracy, the conditions of Io, SSB Es/Iot in Table 10.1.19.1.1-1, and conditions of SSB_RP and SSB Es/Iot in section Annex B.2.4 need to be fulfilled.
B.2.4	Conditions for NR L1-RSRP reporting
B.2.4.1	Conditions for SSB based L1-RSRP reporting
This clause defines the following conditions for NR L1-RSRP measurement reporting and corresponding procedures performed based on SSBs: SSB_RP and SSB Ês/Iot, applicable for a corresponding operating band.
The conditions are defined in Table B.2.4.1-1 for FR1 NR cells.
The conditions are defined in Table B.2.4.1-2 for FR2 NR cells.
Table B.2.4.1-1: Conditions for SSB based L1-RSRP measurements in FR1
	Parameter
	NR operating band groups Note1
	Minimum SSB_RP
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-124
	-121
	 -3

	
	NR_FDD_FR1_B
	-123.5
	-120.5
	

	
	NR_TDD_FR1_C
	-123
	-120
	

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-122.5
	-119.5
	

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-122
	-119
	

	
	NR_FDD_FR1_G
	-121
	-118
	

	
	NR_FDD_FR1_H
	-120.5
	-117.5
	

	NOTE 1:	NR operating band groups are defined in clause 3.5.2.



The SSB Ês/Iot side condition is ≥ -3dB in both tables. Band group NR_FDD_FR1_H gives the highest SSB_RP side condition of -120.5 dBm/15kHz for configuration 1, 2, 4 and 5, and 117.5 dBm/15kHz for configuration 3 and 6.
d) Controlled parameters critical to verdict
In many RRM test cases there is not a simple one-to-one relationship between the parameters that can be set by the test equipment, and their effect on parameters determining the test verdict.
It is therefore essential to identify those parameters determining the test verdict. In this test case there are two aspects to consider:
· The uncertainties in the stimulus set by the Test system (Downlink signal)
· The uncertainties in the UE response (L1-RSRP reports) 
The stimulus set by the Test system should be within the constraints (side conditions) for the UE measurement. For each SSB they are the Es/Iot range, the SSB_RP power range, and the Io power range, over which the UE meets the specified SSB based L1-RSRP reporting accuracy. The 8 controlled parameters listed in the accompanying spreadsheet have been derived by study of the test case and by careful reading of the relevant clauses in TS 38.133. The reason for each parameter being critical to the test verdict is given briefly in the “Comment” column of section d) in the accompanying spreadsheet. Information about the value to be achieved is given in the “Requirement” column of section g) in the spreadsheet.
In general, all the values are listed for each time interval T1 and T2 but as SSB#1 is not present during T1 those entries are greyed out. Analysis is performed for configuration 1 (BW 10MHz, SCS 15kHz, 52 RBs) and configuration 3 (BW 40MHz, SCS 30kHz, 106 RBs), the shaded cells, in the spreadsheet, show what changes with configuration. 
[bookmark: _Hlk30434698]Having identified the parameters critical to the test verdict which need to be controlled, we now need to consider how they are affected by the parameters which can be set by the test equipment. This is done by working out “sensitivity factors”. A sensitivity factor is the ratio (effect on a critical parameter y / a test equipment uncertainty x), and is usually in dB/dB. In this RRM test case there is usually a simple one-to-one relationship between the parameters that can be set by the test equipment, and their effect on parameters determining the test verdict. The sensitivity factors are therefore derived by inspection as one or zero.
For example, an error of 1dB in the absolute AWGN level Noc would cause 1dB error in the SSB#0 SSB_RP, so the sensitivity factor is 1.000. However, the same error of 1dB in the absolute AWGN level Noc would cause no change to SSB#0 Es/Iot, because it is specified relative to Noc, so the sensitivity factor is zero.
The overall power Io is an exception, as the effect of Es/Noc uncertainty is diluted depending on the linear fraction of SSB power making up the total Io. The sensitivity factor is made equal to the linear fraction of power which was calculated considering the RB allocation. 
Having filled in the matrix of sensitivity factors, the accompanying spreadsheet calculates the overall uncertainty for each controlled parameter, considering the uncertainties and sensitivity factors for each parameter that can be set by the test equipment and the UE L1-RSRP relative measurement accuracy where relevant. This process follows the superposition principle. More details and explanation can be found in section 4 of TS 38.903. Uncertainties are calculated separately for T1 and T2.
For the test system uncertainties, the normal procedure of combining uncorrelated uncertainties root-sum-square is followed. 
When the test system uncertainties and the UE SS-RSRP accuracy are combined, the (root-sum square of test system uncertainties) is added arithmetically to the UE SS-RSRP reporting accuracy. If all the uncertainties were combined root-sum square, the resulting smaller test limits could cause a conformant test system to fail a conformant UE, which would be unacceptable.
e) Determine parameters to offset
We observe that the Es/Noc of both SSB#0 and SSB#1 is well above -3dB with nominal conditions. The test equipment uncertainties will not take the UE outside the allowed range, so there is no need for adding any offset to Es/Noc for that particular reason. However, Es/Noc of SSB#1 was increased by 0.5dB to ensure the SSB#1 is stronger than SSB#0 considering the MU. This is to ensure that relative accuracy and differential mapping table can be applied to weaker SSB#0.
We also observe that the nominal Io for both SSBs is well within the limit of the +/-8.5 dB UE reporting accuracy range, and that the test equipment uncertainties will not take the UE outside the allowed range, so no offset is required.
The RSRP values for both SSBs remain inside the allowed range and are checked in step g).
f) Parameters modified by Test Tolerances
Based on the decision in e), the set of parameters in a) and b) is reproduced in section f) of the accompanying spreadsheet, but this time modified by the Test Tolerances (applied offsets). 
Re-derived parameters are calculated using the same methods as were used in step b). 
g) Check controlled parameters Min/Max
Using a format like that in step d), the nominal value of each controlled parameter is recalculated.
The minimum and maximum values, due to variability from uncertainties, of controlled parameters is then calculated and compared against the requirements (Es/Iot, SSB_RP and Io). It is not necessary to calculate all parameters during each time interval T1 and T2, so a selection is made of those critical to the test verdict. The critical requirement for each parameter is given briefly in the “Comment” column of section g) in the accompanying spreadsheet. The cases closest to limit are identified by turquoise cells in the spreadsheet. If all requirements are met, then the exercise is complete.
With the uncertainty values and test tolerances proposed, all the requirements are met.
For this test, the verdict is based on the SS-RSRP values reported by the UE. As stated earlier, the reported values are affected by:
· The uncertainties in the stimulus set by the Test system (Downlink signal)
· The uncertainties in the UE response (SS-RSRP reports) 
Having ensured that the stimulus set by the Test system remains within the side conditions, and knowing its uncertainty, we now need to calculate the range of SS-RSRP values that a conformant UE could report.
5. Treatment of other configurations within the same test case
TS 38.533 test case 4.6.4.1 also contains configurations with different subcarrier spacings and different channel bandwidths. As the calculations use different values, a separate spreadsheet tab is provided. The following parameters are changed:
· Subcarrier spacing, section a)
· Channel bandwidth, section a)
· RBs in Channel bandwidth, section a) and associated comment
· SSB_RP minimum requirement, section g) and associated Source/Reference
[bookmark: _Hlk163482280]6. Treatment of other test cases
TS 38.533 also contains a group of SSB-based L1-RSRP measurement test cases. Since the test parameters critical for SSB-based L1-RSRP measurements are identical with that of 4.6.4.1, the same level uncertainties and method of deciding Test Tolerances can be used.
For SSB-based L1-RSRP measurement reporting with highSpeedMeasFlag-r16 test case 4.6.4.5 and 6.6.4.5, All test parameters except propagation conditions are identical with that of 4.6.4.1. Furthermore, the propagation condition used in 4.6.4.5 and 6.6.4.5 (AWGN + constant 1944Hz Doppler shift) won't bring any additional measurement uncertainties. As a result, the same level uncertainties and method of deciding Test Tolerances as 4.6.4.1 can be used.
6.1 Treatment of L1-RSRP test cases for RedCap UEs
TS 38.533 also contains similar SSB based L1-RSRP measurement TCs for 2 Rx RedCap UEs in clause 16.6.4. Same level of uncertainties applies to these test cases since Rel-15 legacy UE and Rel-17 RedCap UE with 2 Rx share the same requirements according to 38.133. For these 2 Rx RedCap test cases:
· Test parameters for config 1/2/4 are identical with that of 4.6.4.1 config 1/2/4/5 with the exception that HD-FDD duplex mode is used in config 4. Then the same test tolerances for 4.6.4.1. config 1/2/4/5 apply considering duplex mode bringing no any additional measurement uncertainties.
· Test parameters for config 3 are identical with that of 4.6.4.1 config 3/6 with the exception that the BW is only 20MHz (51 RBs). As the calculations use different values, a separate spreadsheet tab is provided. The following parameters are changed comparing with 4.6.4.1 config 3/6:
· Channel bandwidth and RBs in Channel bandwidth, section a) and associated comment
From the analysis one can observe that the only difference is that Io value is 10*(log106/51) = 3.18dB lower. Then the same test tolerances for 4.6.4.1 config 3/6 apply considering that minimum Io requirement is satisfied with a margin much larger than 3.18dB.
6.2 Treatment of L1-RSRP test cases for shared spectrum bands subject to CCA
TS 38.533 also contains similar SSB based L1-RSRP measurement test cases on shared spectrum bands subject to CCA. There is no additional measurement uncertainty derived from the channel being subject to CCA, therefore same level of uncertainties applies to these test cases since Rel-15 legacy UE and Rel-16 NR-U UE share the same requirements according to 38.133.
In the accompanying spreadsheet a separate tab has been added for configuration 1 of test case 10.4.3.1. Test parameters of all other configurations of shared spectrum test cases 10.4.3.1, 10.4.3.2, 10.4.3.3, 10.4.3.4, 11.5.4.1, 11.5.4.2, 11.5.4.3 and 11.5.4.4 are identical, therefore similar test tolerances and parameter modifications from config 1 of test 10.4.3.1 apply to all of them.
In the analysis for config 1 of test 10.4.3.1, instead of using the L1-RSRP requirements defined in 38.133 section 10.1.19.1, the requirements defined in 38.133 section 10.1.33.1 need to be used. We notice that both requirements are identical:
for -70dBm/CBW ≤ Io ≤ -50dBm/CBW, SS-RSRP absolute accuracy for normal conditions is ±8.5dB
for -113.5dBm/SCSSSB ≤ Io ≤ -50dBm/CBW, SS-RSRP absolute accuracy for normal conditions is ±3dB
Since -70dBm/CBW > -113.5dBm/SCSSSB, the combined Io applicability requirements for both absolute and relative L1-RSRP accuracy are -70dBm/CBW ≤ Io ≤ -50dBm/CBW in this case. Checks for Io have implemented in the accompanying spreadsheet, for both SSB0 and SSB1.
10.1.33	L1-RSRP accuracy requirements under CCA
10.1.33.1	SSB based L1-RSRP accuracy requirements in FR1
10.1.33.1.1	Absolute Accuracy
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 under CCA.
The accuracy requirements in Table 10.1.33.1.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3F of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.11.1 for a corresponding Band for each relevant SSB.
Table 10.1.33.1.1-1: SSB based L1-RSRP absolute accuracy under CCA
	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
	
	

	±5.0
	±9.5
	-3
	NR_CCA_FR1_I
	-117
	-114
	N/A
	-70

	
	
	
	NR_CCA_FR1_J
	-116.5
	-113.5
	
	

	±8.5
	±11.5
	-3
	NR_CCA_FR1_I
	N/A
	N/A
	-70
	-50

	
	
	
	NR_CCA_FR1_J
	
	
	
	

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



10.1.33.1.2	Relative Accuracy
The relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the largest measured value of L1-RSRP among all SSBs of the serving cell under CCA.
The accuracy requirements in Table 10.1.33.1.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3F of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.11.1 for a corresponding Band for each relevant SSB.
Table 10.1.33.1.2-1: SSB based L1-RSRP relative accuracy under CCA
	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
	
	

	±3
	±4
	-3
	NR_CCA_FR1_I
	-117
	-114
	N/A
	-50

	
	
	
	NR_CCA_FR1_J
	-116.5
	-113.5
	
	

	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:	NR operating band groups are as defined in clause 3.5.2.



In addition, instead of the conditions for L1-RSRP measurements defined in 38.133 section B.2.4, the requirements defined in 38.133 section B.2.11 need to be used. In the analysis we are interested in the maximum value among the Minimum SSB_RP values defined for SCS=30kHz, which corresponds to band group NR_CCA_FR1_J, with a value of -116.5dBm/SCSSSB. This value has been taken into account in section g of the accompanying spreadsheet.
B.2.11	Conditions for NR L1-RSRP reporting under CCA
B.2.11.1	Conditions for SSB based L1-RSRP reporting
This clause defines the following conditions for NR L1-RSRP measurement reporting and corresponding procedures performed based on SSBs under CCA: SSB_RP and SSB Ês/Iot, applicable for a corresponding operating band.
The conditions are defined in Table B.2.11.1-1 for NR cells under CCA.
Table B.2.11.1-1: Conditions for SSB based L1-RSRP measurements under CCA
	Parameter
	NR operating band groups Note1
	Minimum SSB_RP
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	NR_CCA_FR1_I
	-120
	-117
	 -3

	
	NR_CCA_FR1_J
	-119.5
	-116.5
	

	NOTE 1:	NR operating band groups are defined in clause 3.5.2.



Since the requirements and conditions are identical to the equivalent Rel.15 test cases, similar test tolerances can be used for shared spectrum test cases.
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