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[bookmark: _Toc68098057][bookmark: _Toc68098330][bookmark: _Toc68360460][bookmark: _Toc76557525][bookmark: _Toc84435417][bookmark: _Toc92802583]<<Unchanged sections skipped>>
[bookmark: _Toc21026351][bookmark: _Toc27743604][bookmark: _Toc36196748][bookmark: _Toc36197440][bookmark: _Toc43898105][bookmark: _Toc52550596][bookmark: _Toc58952301][bookmark: _Toc68098056][bookmark: _Toc68098329][bookmark: _Toc68360459][bookmark: _Toc76557524][bookmark: _Toc84435416][bookmark: _Toc92802582]5.1	General
The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and channel bandwidths may be considered in future releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specification are identified as described in Table 5.1-1.
Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz



This test specification covers FR2 operating bands.
For the purpose of derivation of Maximum Test System Uncertainty (MTSU) in Annex F, the frequency range FR2 is further divided into sub-ranges  as shown in Table 5.1-2. These FR2 sub-ranges are also referred to as part of definition of test tolerance within the individual test cases.
Table 5.1-2: Definition of frequency sub-ranges
	Frequency sub-range designation
	Corresponding frequency range

	FR2a
	23.45 GHz ≤ f < 32.125 GHz

	FR2b
	32.125 GHz ≤ f < 40.8 GHz

	FR2c1
	40.8 GHz ≤ f < 44.3 GHz

	FR2d
	44.3 GHz ≤ f < 49.0 GHz

	NOTE 1:	MTSU/TT/relaxation for FR2c is applied to all over the frequency range of n259.



5.2	Operating bands
NR is designed to operate in the FR2 operating bands defined in Table 5.2-1.
Table 5.2-1: NR operating bands in FR2
	Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n257
	26500 MHz
	–
	29500 MHz 
	26500 MHz
	–
	29500 MHz 
	TDD

	n258
	24250 MHz
	–
	27500 MHz
	24250 MHz
	–
	27500 MHz
	TDD

	n2591
	39500 MHz
	–
	43500 MHz
	39500 MHz
	–
	43500 MHz
	TDD

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD

	n261
	27500 MHz
	–
	28350 MHz
	27500 MHz
	–
	28350 MHz
	TDD

	NOTE 1:	MTSU/TT/relaxation for FR2c is applied to all over the frequency range of n259.



<<Unchanged sections skipped>>
[bookmark: _Toc21026392][bookmark: _Toc27743645][bookmark: _Toc36196789][bookmark: _Toc36197481][bookmark: _Toc43898146][bookmark: _Toc52550637][bookmark: _Toc58952342][bookmark: _Toc68098097][bookmark: _Toc68098370][bookmark: _Toc68360500][bookmark: _Toc76557565][bookmark: _Toc84435457][bookmark: _Toc92802625]6.2.1.1	UE maximum output power - EIRP and TRP
Editor’s note: The following aspects are either missing or not yet determined:
-	Measurement Uncertainties and Test Tolerances are FFS for power class 2, 4 and 7.
-	The test case is incomplete for band n259.
6.2.1.1.1	Test purpose
To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.
An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.
6.2.1.1.2	Test applicability
This test case applies to all types of release 15 NR UEs and release 16 NR and forward UEs not supporting either CSI-RS based or SSB-based enhanced beam correspondence.
6.2.1.1.3	Minimum conformance requirements
[bookmark: _Toc21026393][bookmark: _Toc27743646][bookmark: _Toc36196790][bookmark: _Toc36197482][bookmark: _Toc43898147][bookmark: _Toc52550638][bookmark: _Toc58952343][bookmark: _Toc68098098][bookmark: _Toc68098371][bookmark: _Toc68360501][bookmark: _Toc76557566][bookmark: _Toc84435458][bookmark: _Toc92802626]6.2.1.1.3.1	UE maximum output power for power class 1
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.1-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.1-1: UE minimum peak EIRP for power class 1
	Operating band
	Min peak EIRP (dBm)

	n257
	40.0

	n258
	40.0

	n260
	38.0

	n261
	40.0

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.1-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.1-2: UE maximum output power limits for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55



The minimum EIRP at the 85th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.1-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
[bookmark: _Hlk515541620]Table 6.2.1.1.3.1-3: UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	n257
	32.0

	n258
	32.0

	n260
	30.0

	n261
	32.0

	NOTE 1:	Minimum EIRP at 85%-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



[bookmark: _Toc21026394][bookmark: _Toc27743647][bookmark: _Toc36196791][bookmark: _Toc36197483][bookmark: _Toc43898148][bookmark: _Toc52550639][bookmark: _Toc58952344][bookmark: _Toc68098099][bookmark: _Toc68098372][bookmark: _Toc68360502][bookmark: _Toc76557567][bookmark: _Toc84435459][bookmark: _Toc92802627]6.2.1.1.3.2	UE maximum output power for power class 2
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.2-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.2-1: UE minimum peak EIRP for power class 2
	Operating band
	Min peak EIRP (dBm)

	n257
	29

	n258
	29

	n261
	29

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.2-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.2-2: UE maximum output power limits for power class 2
	[bookmark: _Hlk515395432]Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n261
	23
	43



The minimum EIRP at the 60th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.2-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
Table 6.2.1.1.3.2-3: UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	n257
	18.0

	n258
	18.0

	n261
	18.0

	NOTE 1:	Minimum EIRP at 60%-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



[bookmark: _Toc21026395][bookmark: _Toc27743648][bookmark: _Toc36196792][bookmark: _Toc36197484][bookmark: _Toc43898149][bookmark: _Toc52550640][bookmark: _Toc58952345][bookmark: _Toc68098100][bookmark: _Toc68098373][bookmark: _Toc68360503][bookmark: _Toc76557568][bookmark: _Toc84435460][bookmark: _Toc92802628]6.2.1.1.3.3	UE maximum output power for power class 3
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.3-1. The requirement is verified with the test metric of total component of EIRP (Link=TX beam peak direction, Meas=Link angle). The requirement for the UE which supports a single FR2 band is specified in Table 6.2.1.1.3.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-1 and Table 6.2.1.1.3.3-4 or Table 6.2.1.1.3.3-5.
Table 6.2.1.1.3.3-1: UE minimum peak EIRP for power class 3
	Operating band
	Min peak EIRP (dBm)

	n257
	22.4

	n258
	22.4

	n259
	18.7

	n260
	20.6

	n261
	22.4

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance
NOTE 2:	Void



The maximum output power values for TRP and EIRP are found on the Table 6.2.1.1.3.3-2. The max allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and the total component of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.3-2: UE maximum output power limits for power class 3
	[bookmark: _Hlk515357814]Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n259
	23
	43

	n260
	23
	43

	n261
	23
	43



The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.3-3 below. The requirement is verified with the test metric of the total component of EIRP, as defined in [5] (Link=Spherical coverage grid, Meas=Link angle). The requirement for the UE which supports a single FR2 band is specified in Table 6.2.1.1.3.3-3. The requirement for the UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-3 and Table 6.2.1.1.3.3-4 or Table 6.2.1.1.3.3-5.
Table 6.2.1.1.3.3-3: UE spherical coverage for power class 3
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Tables 6.2.1.1.3.3-1 and 6.2.1.1.3.3-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter MBP,n and EIRP spherical coverage relaxation parameter MBS,n, as indicated in Table 6.2.1.1.3.3-4 to 6.2.1.1.3.3-5. For Rel-15 UE, each combination of supported bands ΔMBP,n and ΔMBS,n apply to each supported band n, such that the total relaxations, ∑MBP and ∑MBS, across all supported bands shall not exceed the total value indicated in Table 6.2.1.1.3.3-4.
Table 6.2.1.1.3.3-4: UE multi-band relaxation factors for power class 3 (Rel-15)
	Supported bands
	∑MBP (dB)
	∑MBS (dB)

	n257, n258
	≤ 1.3
	≤ 1.25

	n257, n260
	≤ 1.03
	≤ 0.753

	n258, n260
	≤ 1.03
	≤ 0.753

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n261
	0.0
	0.0

	n257, n258, n260
	≤ 1.73
	≤ 1.753

	n257, n258, n261
	≤ 1.7
	≤ 1.75

	n257, n260, n261
	≤ 0.53
	≤ 1.253

	n258, n260, n261
	≤ 1.53
	≤ 1.253

	n257, n258, n260, n261
	≤ 1.73
	≤ 1.753

	NOTE 1:	The requirements in this table are applicable to UEs which support only the indicated bands.
NOTE 2:	For supported bands n260 + n261, ΔMBS,n is not applied for band n260.
NOTE 3:	For band n260, maximum applicable MBS,n is 0.4 dB and MBP,n is 0.75 dB.
NOTE 4:	For all bands except n260, the maximum applicable MBP,n and MBS,n is 0.75 dB.



Table 6.2.1.1.3.3-5: UE multi-band relaxation factors for power class 3 (Rel-16 and forward)
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	0.52,4
	0.74

	Note 1:	n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2:	n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3:	n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4:	n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257



[bookmark: _Toc21026396][bookmark: _Toc27743649][bookmark: _Toc36196793][bookmark: _Toc36197485][bookmark: _Toc43898150][bookmark: _Toc52550641][bookmark: _Toc58952346][bookmark: _Toc68098101][bookmark: _Toc68098374][bookmark: _Toc68360504][bookmark: _Toc76557569][bookmark: _Toc84435461][bookmark: _Toc92802629]6.2.1.1.3.4	UE maximum output power for power class 4
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.4-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.4-1: UE minimum peak EIRP for power class 4
	Operating band
	Min peak EIRP (dBm)

	n257
	34

	n258
	34

	n260
	31

	n261
	34

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.4-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.4-2: UE maximum output power limits for power class 4
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43



The minimum EIRP at the 20th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.4-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
[bookmark: _Hlk515471061]Table 6.2.1.1.3.4-3: UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	n257
	25

	n258
	25

	n260
	19

	n261
	25

	NOTE 1:	Minimum EIRP at 20%-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



6.2.1.1.3.5	
6.2.1.1.3.6	
6.2.1.1.3.7	UE maximum output power for power class 7
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.7-1. The requirement is verified with the test metric of total component of EIRP (Link=TX beam peak direction, Meas=Link angle). 
Table 6.2.1.1.3.7-1: UE minimum peak EIRP for power class 7
	Operating band
	Min peak EIRP (dBm)

	n257
	16.4

	n258
	16.4

	n261
	16.4

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance
NOTE 2:	Void



The maximum output power values for TRP and EIRP are found on the Table 6.2.1.1.3.7-2. The max allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and the total component of EIRP (Link=TX beam peak direction, Meas=Link angle.
Table 6.2.1.1.3.7-2: UE maximum output power limits for power class 7
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n261
	23
	43



The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.7-3 below. The requirement is verified with the test metric of the total component of EIRP (Link=Beam peak search grids, Meas=Link angle). 
Table 6.2.1.1.3.7-3: UE spherical coverage for power class 7
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	5.5

	n258
	5.5

	n261
	5.5

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



For power class 7 UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Table 6.2.1.1.3.7-1 and Table 6.2.1.1.3.7-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter MBP,n and EIRP spherical coverage relaxation parameter MBS,n, as defined for power class 3 in 6.2.1.1.3.3-5.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.1.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.1.
6.2.1.1.4	Test description
6.2.1.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2.1.1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH 

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid Range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, 100 MHz, Highest

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	ChBw
(NOTE 2)
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	and PC4

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC7 or Table 6.1-2 for PC1.
NOTE 2:	The 200MHz and 400MHz bandwidths are not applicable to PC7 RedCap UEs



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.2.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2.1.1.4.3
6.2.1.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2.1.1.4.3.
1a.	If the UE does not support beamCorrespondenceWithoutULBeamSweeping, the side conditions for SSB-based and CSI-RS based L1-RSRP measurements are applied as per Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2 respectively.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Tables 6.2.1.1.5-1 to 6.2.1.1.5-4. EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering both polarizations, theta and phi.
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.2.1.1.5	Test requirement
The EIRP derived in step 5 and TRP derived in step 6 shall not exceed the values specified in Table 6.2.1.1.5-1 to Table 6.2.1.1.5-4.
Table 6.2.1.1.5-1: UE maximum output test requirements for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	35+TT
	55
	40.0-TT

	n258
	35+TT
	55
	40.0-TT

	n260
	35+TT
	55
	38.0-TT

	n261
	35+TT
	55
	40.0-TT



Table 6.2.1.1.5-1a: Test Tolerance (Max TRP for Power class 1)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.78 dB, NTC
2.94 dB, ETC
	2.87 dB, NTC
3.03 dB, ETC



Table 6.2.1.1.5-1b: Test Tolerance (Min peak EIRP for Power class 1)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.12 dB, NTC
3.28 dB, ETC
	3.12 dB, NTC
3.28 dB, ETC



Table 6.2.1.1.5-2: UE maximum output test requirements for power class 2
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	29-TT

	n258
	23+TT
	43
	29-TT

	n260
	
	
	

	n261
	23+TT
	43
	29-TT



Table 6.2.1.1.5-3: UE maximum output test requirements for power class 3 for single band UE
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	22.4-TT

	n258
	23+TT
	43
	22.4-TT

	n259
	23+TT
	43
	18.7-TT

	n260
	23+TT
	43
	20.6-TT

	n261
	23+TT
	43
	22.4-TT



Table 6.2.1.1.5-3a: UE maximum output test requirements for power class 3 for multi-band UE (Rel-15)
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBp, ∑MBP (dB)
(Note 3)
	Comments

	
	
	n257
	n258
	n260
	n261
	
	

	1
	n257, n258
	22.4-TT-MBp
	22.4-TT-MBp
	
	
	1.3
	Maximum 0.75 dB relaxation allowed for each band

	2
	n257, n260
	22.4-TT-MBp
	
	20.6-TT-MBp
	
	1.0
	Maximum 0.75 dB relaxation allowed for each band

	3
	n258, n260
	
	22.4-TT-MBp
	20.6-TT-MBp
	
	1.0
	Maximum 0.75 dB relaxation allowed for each band

	4
	n258, n261
	
	22.4-TT-MBp
	
	22.4-TT-MBp
	1.0
	Maximum 0.75 dB relaxation allowed for each band

	5
	n260, n261
	
	
	20.6-TT
	22.4-TT
	0.0
	No relaxation factor allowed

	6
	n257, n258, n260
	22.4-TT-MBp
	22.4-TT-MBp
	20.6-TT-MBp
	
	1.7
	Maximum 0.75 dB relaxation allowed for each band

	7
	n257, n258, n261
	22.4-TT-MBp
	22.4-TT-MBp
	
	22.4-TT-MBp
	1.7
	Maximum 0.75 dB relaxation allowed for each band

	8
	n257, n260, n261
	22.4-TT-MBp
	
	20.6-TT-MBp
	22.4-TT-MBp
	0.5
	Maximum 0.75 dB relaxation allowed for each band

	9
	n258, n260, n261
	
	22.4-TT-MBp
	20.6-TT-MBp
	22.4-TT-MBp
	1.5
	Maximum 0.75 dB relaxation allowed for each band

	10
	n257, n258, n260, n261
	22.4-TT-MBp
	22.4-TT-MBp
	20.6-TT-MBp
	22.4-TT-MBp
	1.7
	Maximum 0.75 dB relaxation allowed for each band

	11
	n257, n261
	22.4-TT
	
	
	22.4-TT
	0.0
	No relaxation factor allowed

	Note 1:	MBp is the Multi-band Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2 11]. This declaration shall fulfil the requirements in Table 6.2.1.1.3.3-4.
Note 2:	All UE supported bands needs to be tested to ensure the multi-band relaxation declaration is compliant
Note 3:	Max allowed sum of MBp over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	For a Rel-15 UE supporting FR2 bands set not defined in Table 6.2.1.1.3.3-4, Table 6.2.1.1.5-3d applies.



Table 6.2.1.1.5-3b: Test Tolerance (Max TRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.65 dB, NTC
2.82 dB, ETC
	2.77 dB, NTC
2.94 dB, ETC



Table 6.2.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.87 dB, NTC
3.04 dB, ETC
	2.87 dB, NTC
3.04 dB, ETC



Table 6.2.1.1.5-3d: UE maximum output test requirements for power class 3 (Rel-16 and forward)
	ID
	FR2 bands/set 
	Test requirement (dB)
(Note 1)
	Comments

	
	
	n257
	n258
	n259
	n260
	n261
	

	1
	n257 
	22.4-TT-MBP,n
	
	
	
	
	

	2
	n258
	 
	22.4-TT-MBP,n
	
	 
	
	

	3
	n259
	
	
	18.7-TT-MBP,n
	 
	
	

	4
	n260
	
	 
	
	20.6-TT-MBP,n
	 
	

	5
	n261
	
	
	
	
	22.4-TT-MBP,n
	  

	6
	n257, n261
	22.4-TT
	 
	
	
	22.4-TT
	MBP,n relaxation is 0 dB

	7
	n260, n261
	
	
	
	20.6-TT
	22.4-TT
	MBP,n relaxation is 0 dB

	Note 1:	MBP,n is the Multi-band Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2.1.1.5-4: UE maximum output power test requirements for power class 4
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	34-TT

	n258
	23+TT
	43
	34-TT

	n260
	23+TT
	43
	31-TT

	n261
	23+TT
	43
	34-TT



Table 6.2.1.1.5-7: UE maximum output power test requirements for power class 7
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	16.4-TT

	n258
	23+TT
	43
	16.4-TT

	n261
	23+TT
	43
	16.4-TT



Table 6.2.1.1.5-7a: UE maximum output test requirements for power class 7 (Rel-16 and forward)
	ID
	FR2 bands/set 
	Test requirement (dB)
(Note 1)
	Comments

	
	
	n257
	n258
	n259
	n260
	n261
	

	1
	n257 
	16.4-TT-MBP,n
	
	
	
	
	

	2
	n258
	 
	16.4-TT-MBP,n
	
	 
	
	

	3
	n261
	
	
	
	
	16.4-TT-MBP,n
	  

	4
	n257, n261
	16.4-TT
	 
	
	
	16.4-TT
	MBP,n relaxation is 0 dB

	Note 1:	MBP,n is the Multi-band Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2.1.1.5-7b: Test Tolerance (Max TRP for Power class 7)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	[2.65] dB, NTC
[2.82] dB, ETC
	[2.77] dB, NTC
[2.94] dB, ETC



Table 6.2.1.1.5-7c: Test Tolerance (Min peak EIRP for Power class 7)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	[2.87] dB, NTC
[3.04] dB, ETC
	[2.87] dB, NTC
[3.04] dB, ETC



[bookmark: _Hlk107407356]<<Unchanged sections skipped>>
6.2.2_1	UE maximum output power reduction enhancements
6.2.2_1.0	General
The requirements in section 6.2.2_1 only apply when both UL and DL of a UE are configured for single CC operation, and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined in subclauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of a UE is modified by MPR, the power limits specified in subclause 6.2.4 apply.
For a UE that is configured for single CC operation with different channel bandwidths in UL and DL, the requirements in section 6.2A.2 apply.
For all power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.
6.2.2_1.1	Test purpose
The number of RB identified in 6.2.2_1.3 is based on meeting the requirements for the maximum power reduction (MPR) due to Cubic Metric (CM).
6.2.2_1.2	Test applicability
The requirements of this test apply to all types of NR Power Class 3 UE release 15 and release 16 which supports modifiedMPRbehaviour bit 0 capability (according to Annex P.1)
The requirements of this test apply to all types of NR Power Class 3 UE release 17 and forward.
6.2.2_1.3	Minimum conformance requirements
6.2.2_1.3.1	Void
6.2.2_1.3.2	Void
6.2.2_1.3.3	UE maximum output power reduction for power class 3
For transmission bandwidth configuration less than or equal to 200MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil((2/3NRB) LCRB) < RBstart ≤ NRB-LCRB:
-	MPRnarrow = 2.5 dB, when BWalloc,RB is less than or equal to 1.44 MHz, 
-	MPRnarrow = 2.0 dB, when 1.44 MHz < BWalloc,RB <= 4.32 MHz,
-	otherwise MPRnarrow = 0 dB.
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2_1.3.3-1.
Table 6.2.2_1.3.3-1 MPRWT for power class 3, BWchannel ≤ 200 MHz
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 2.0

	
	QPSK
	0.0
	≤ 2.0

	
	16 QAM
	≤ 3.0
	≤ 3.5

	
	64 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 5.0
	≤ 5.0

	
	64 QAM
	≤ 7.5
	≤ 7.5



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Table 6.2.2_1.3.3-1:
-	RBStart,Low = max(1, LCRB), where max() indicates the largest value of all arguments.
-	RBStart,High = NRB – RBStart,Low – LCRB,
An RB allocation belonging to table 6.2.2_1.3.3-1 is a Region 1 inner RB allocation if:
-	RBStart,Low  ≤  RBStart  ≤  RBStart,High, and LCRB  ≤  ceil(NRB/3), where ceil(x) is the smallest integer greater than or equal to x.
For transmission bandwidth configuration equal to 400MHz,
MPRnarrow = 2.5 dB, when BWalloc,RB is less than or equal to 1.44 MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤ NRB-LCRB, where BWalloc,RB is the bandwidth of the RB allocation size.
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2_1.3.3-2.
Table 6.2.2_1.3.3-2 MPRWT for power class 3, BWchannel = 400 MHz
	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 3.0

	
	QPSK
	0.0
	≤ 3.0

	
	16 QAM
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Table 6.2.2_1.3.3-2:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
An RB allocation belonging to table 6.2.2_1.3.3-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
For all transmission bandwidth configurations, an RB allocation is an Edge allocation if it is NOT a Region 1 inner allocation.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.3
6.2.2_1.3.4	Void
6.2.2_1.4	Test description
Same as in clause 6.2.2.1.4.1 with following exceptions: Instead of Tables 6.2.2.1.4.1-1 to 6.2.2.1.4.1-9 use Tables 6.2.2_1.1.4.1-1 and 6.2.2_1.1.4.1-4
Table 6.2.2_1.4.1-1: Test Configuration Table (Power Class 3, MPRnarrow, BWchannel ≤ 200 MHz)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest and Highest supported channel bandwidth that ≤ 200 MHz

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	4
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	5
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Partial2_Left

	6
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Partial2_Right

	7
	Low
	
	
	
	DFT-s-OFDM QPSK
	Inner_Partial2_Left

	8
	High
	
	
	
	DFT-s-OFDM QPSK
	Inner_Partial2_Right

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.



Table 6.2.2_1.4.1-2: Test Configuration Table (Power Class 3, MPRWT, BWchannel ≤ 200 MHz)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest and Highest supported channel bandwidth that ≤ 200 MHz

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	2
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	3
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Inner_Full

	4
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	7
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Inner_Full

	8
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	9
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	10
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	11
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full

	12
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	13
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	14
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	15
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	16
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	17
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	18
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	19
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	20
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.



Table 6.2.2_1.4.1-3: Test Configuration Table (Power Class 3, MPRnarrow, BWchannel = 400 MHz) 
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	400 MHz

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB_Right

	3
	Low
	
	
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left

	4
	High
	
	
	
	DFT-s-OFDM QPSK
	Inner_1RB_Right

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.



Table 6.2.2_1.4.1-4: Test Configuration Table (Power Class 3, MPRWT, BWchannel = 400 MHz)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	400 MHz

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	10
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	11
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	12
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	13
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	14
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	15
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	16
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	17
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	18
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	19
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	20
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	21
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.



6.2.2_1.5	Test requirement
The maximum output power, derived in step 5 shall be within the range prescribed by the nominal maximum output power and tolerance in following tables.
Table 6.2.2_1.5-1: UE Power Class test requirements for Power Class 3 (n257, 258, 261)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	6.2.2_1.4.1-1
	1
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	2
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	3
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	4
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	5
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	6
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	7
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	8
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	6.2.2_1.4.1-2
	1
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	2
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	3
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	4
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	5
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	6
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	7
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	8
	22.4
	5.5
	5
	11.9-TT-ΔMBP,n
	43

	
	9
	22.4
	5.5
	5
	11.9-TT-ΔMBP,n
	43

	
	10
	22.4
	5.5
	5
	11.9-TT-ΔMBP,n
	43

	
	11
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	12
	22.4
	4
	3
	15.4-TT-ΔMBP,n
	43

	
	13
	22.4
	4
	3
	15.4-TT-ΔMBP,n
	43

	
	14
	22.4
	4
	3
	15.4-TT-ΔMBP,n
	43

	
	15
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	16
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	17
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	18
	22.4
	7.5
	5
	9.9-TT-ΔMBP,n
	43

	
	19
	22.4
	7.5
	5
	9.9-TT-ΔMBP,n
	43

	
	20
	22.4
	7.5
	5
	9.9-TT-ΔMBP,n
	43

	6.2.2_1.4.1-3
	1
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	2
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	3
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	4
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	6.2.2_1.4.1-4
	1
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	2
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	3
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	4
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	5
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	6
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	7
	22.4
	4.5
	4
	13.9-TT-ΔMBP,n
	43

	
	8
	22.4
	4.5
	4
	13.9-TT-ΔMBP,n
	43

	
	9
	22.4
	4.5
	4
	13.9-TT-ΔMBP,n
	43

	
	10
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	11
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	12
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	13
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	14
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	15
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	16
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	17
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	18
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	19
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	
	20
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	
	21
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



Table 6.2.2_1.5-2: UE Power Class test requirements for Power Class 3 (n260)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	6.2.2_1.4.1-1
	1
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	2
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	3
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	4
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	5
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	6
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	7
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	8
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	6.2.2_1.4.1-2
	1
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	2
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	3
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	4
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	5
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	6
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	7
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	8
	20.6
	5.5
	5
	10.1-TT-ΔMBP,n
	43

	
	9
	20.6
	5.5
	5
	10.1-TT-ΔMBP,n
	43

	
	10
	20.6
	5.5
	5
	10.1-TT-ΔMBP,n
	43

	
	11
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	12
	20.6
	4
	3
	13.6-TT-ΔMBP,n
	43

	
	13
	20.6
	4
	3
	13.6-TT-ΔMBP,n
	43

	
	14
	20.6
	4
	3
	13.6-TT-ΔMBP,n
	43

	
	15
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	16
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	17
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	18
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	
	19
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	
	20
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	6.2.2_1.4.1-3
	1
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	2
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	3
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	4
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	6.2.2_1.4.1-4
	1
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	2
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	3
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	4
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	5
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	6
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	7
	20.6
	4.5
	4
	12.1-TT-ΔMBP,n
	43

	
	8
	20.6
	4.5
	4
	12.1-TT-ΔMBP,n
	43

	
	9
	20.6
	4.5
	4
	12.1-TT-ΔMBP,n
	43

	
	10
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	11
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	12
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	13
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	14
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	15
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	16
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	17
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	18
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	19
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	
	20
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	
	21
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



[bookmark: _Hlk135159401]Table 6.2.2_1.5-3: Test Tolerance (Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.11 dB
	3.11 dB



Table 6.2.2_1.5-4: UE Power Class test requirements for Power Class 3 (n259)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	6.2.2_1.4.1-1
	1
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	2
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	3
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	4
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	5
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	6
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	7
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	8
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	6.2.2_1.4.1-2
	1
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	2
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	3
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	4
	18.7
	3.5
	3
	12.2-TT-ΔMBP,n
	43

	
	5
	18.7
	3.5
	3
	12.2-TT-ΔMBP,n
	43

	
	6
	18.7
	3.5
	3
	12.2-TT-ΔMBP,n
	43

	
	7
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	8
	18.7
	5.5
	5
	8.2-TT-ΔMBP,n
	43

	
	9
	18.7
	5.5
	5
	8.2-TT-ΔMBP,n
	43

	
	10
	18.7
	5.5
	5
	8.2-TT-ΔMBP,n
	43

	
	11
	18.7
	3.5
	3
	12.2-TT-ΔMBP,n
	43

	
	12
	18.7
	4
	3
	11.7-TT-ΔMBP,n
	43

	
	13
	18.7
	4
	3
	11.7-TT-ΔMBP,n
	43

	
	14
	18.7
	4
	3
	11.7-TT-ΔMBP,n
	43

	
	15
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	16
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	17
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	18
	18.7
	7.5
	5
	6.2-TT-ΔMBP,n
	43

	
	19
	18.7
	7.5
	5
	6.2-TT-ΔMBP,n
	43

	
	20
	18.7
	7.5
	5
	6.2-TT-ΔMBP,n
	43

	6.2.2_1.4.1-3
	1
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	2
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	3
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	4
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	6.2.2_1.4.1-4
	1
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	2
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	3
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	4
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	5
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	6
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	7
	18.7
	4.5
	4
	10.2-TT-ΔMBP,n
	43

	
	8
	18.7
	4.5
	4
	10.2-TT-ΔMBP,n
	43

	
	9
	18.7
	4.5
	4
	10.2-TT-ΔMBP,n
	43

	
	10
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	11
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	12
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	13
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	14
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	15
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	16
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	17
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	18
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	19
	18.7
	9
	5
	4.7-TT-ΔMBP,n
	43

	
	20
	18.7
	9
	5
	4.7-TT-ΔMBP,n
	43

	
	21
	18.7
	9
	5
	4.7-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



<<Unchanged sections skipped>>
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Editor’s Note: The following aspects of the clause are for future consideration:
-	Relaxation, Measurement Uncertainties and Test Tolerances are FFS for power class 2, 4 and 6.
6.3.1.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
6.3.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.3.1.3	Minimum conformance requirements
The minimum controlled output power of the UE is defined as the EIRP in the channel bandwidth for all transmit bandwidth configurations (resource blocks) when the power is set to a minimum value.
The minimum output power is defined as the mean power in at least one subframe (1ms).
6.3.1.3.1	Minimum output power for power class 1
For power class 1 UE, the minimum output power shall not exceed the values specified in Table 6.3.1.3.1-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.3.1.3.1-1: Minimum output power for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4
	47.58

	
	100
	4
	95.16

	
	200
	4
	190.20

	
	400
	4
	380.28



6.3.1.3.2	Minimum output power for power class 2, 3, and 4
The minimum output power shall not exceed the values specified in Table 6.3.1.3.2-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.3.1.3.2-1: Minimum output power for power class 2, 3, and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n259, n260, n261
	50
	-13
	47.58

	
	100
	-13
	95.16

	
	200
	-13
	190.20

	
	400
	-13
	380.28

	NOTE 1:	n260 is not applied for power class 2.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.1.
6.3.1.3.3 Minimum output power for power 6
The minimum output power shall not exceed the values specified in Table 6.3.1.3.3-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.3.1.3.3-1: Minimum output power for power 6
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-6
	47.52

	
	100
	-6
	95.04

	
	200
	-6
	190.08

	
	400
	-6
	380.16



6.3.1.4	Test description
6.3.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC6 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channel is set according to Table 6.3.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.1.4.3.
6.3.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its minimum output power. If UE is disconnected, repeat the test case. Optionally, send continuously uplink power control “down” commands in every uplink scheduling information to the UE until the UE EIRP measured by the test system is at a level just before the UE was disconnected. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K.1.3. The measuring duration is at least one active subframe (1ms). EIRP is calculated considering both polarizations, theta and phi. For TDD, only slots consisting of only UL symbols are under test.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3. 
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.3.1.5	Test requirement
The maximum EIRP, derived in step 5 shall not exceed the values specified in Table 6.3.1.5-1 and Table 6.3.1.5-2.
Table 6.3.1.5-1: Minimum output power for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4 +TT
	47.58

	
	100
	4 +TT
	95.16

	
	200
	4 +TT
	190.20

	
	400
	4 +TT
	380.28



Table 6.3.1.5-1a: Test Tolerance Minimum output power for power class 1
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.79 dB, NTC
3.95 dB, ETC
	4.09 dB, NTC
4.25 dB, ETC




Table 6.3.1.5-2: Minimum output power for power class 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Test Tolerance TT (dB)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-13+TT
	4.21
	47.58

	
	100
	-13+2.4+TT1
	2.52
	95.16

	
	200
	-13+5.4+TT1
	0.66
	190.20

	
	400
	-13+8.4+TT1
	0
	380.28

	n260
	50
	-13+4.5+TT1
	1.17
	47.58

	
	100
	-13+7.5+TT1
	0
	95.16

	
	200
	-13+10.5+TT1
	0
	190.20

	
	400
	-13+13.5+TT1
	0
	380.28

	n259
	50
	-13+TBD+TT1
	TBD
	47.58

	
	100
	-13+TBD+TT1
	TBD
	95.16

	
	200
	-13+TBD+TT1
	TBD
	190.20

	
	400
	-13+TBD+TT1
	TBD
	380.28

	NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement result = 1.0 dB (Minimum requirement + relaxation).



Table 6.3.1.5-2a: Minimum output power for power class 2 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TBD+TT
	47.58

	
	100
	-13+TBD+TT
	95.16

	
	200
	-13+TBD+TT
	190.20

	
	400
	-13+TBD+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.




Table 6.3.1.5-2b: Minimum output power for power class 6
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-6+TBD+TT
	47.52

	
	100
	-6+TBD+TT
	95.04

	
	200
	-6+TBD+TT
	190.08

	
	400
	-6+TBD+TT
	380.16



Table 6.3.1.5-3: Minimum output power Test tolerance for power class 1, 2, 4, 6
FFS
Table 6.3.1.5-4: Void

[bookmark: _Toc21026604][bookmark: _Toc27743855][bookmark: _Toc36197028][bookmark: _Toc36197720]<<Unchanged sections skipped>>
[bookmark: _Toc21026605][bookmark: _Toc27743856][bookmark: _Toc36197029][bookmark: _Toc36197721]6.5.2.1	Spectrum Emission Mask
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 1 FR2b, 2, and 4.
6.5.2.1.1	Test purpose
To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth.
6.5.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _Hlk84513757]6.5.2.1.3	Minimum conformance requirements
The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth. For frequencies offset greater than FOOB as specified in Table 6.5.2.1.3-1 the spurious requirements in clause 6.5.3 are applicable.
The power of any UE emission shall not exceed the levels specified in Table 6.5.2.1.3-1 for the specified channel bandwidth. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 6.5.2.1.3-1: General NR spectrum emission mask for Range 2
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	Measurement bandwidth

	 0-5
	-5 
	-5
	-5
	-5
	1 MHz 

	 5-10
	-13
	-5
	-5
	-5 
	1 MHz

	 10-20
	-13
	-13
	-5
	-5 
	1 MHz

	 20-40
	-13
	-13
	-13
	-5
	1 MHz

	 40-100
	-13
	-13
	-13
	-13
	1 MHz

	 100-200
	
	-13
	-13 
	-13 
	1 MHz

	 200-400
	
	
	-13 
	-13 
	1 MHz

	 400-800
	
	
	
	-13 
	1 MHz



The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.2.1.
6.5.2.1.4	Test description
6.5.2.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5.2.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	2
	
	DFT-s-OFDM QPSK
	Outer_Full

	3
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	4
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	5
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	All test points in this table must also exist in Table 6.2.2.4.1-1, Table 6.2.2.4.1-2, Table 6.2.2.4.1-3 (MPR) for PC1 or Table 6.2.2.4.1-7, Table 6.2.2.4.1-8, Table 6.2.2.4.1-9 (MPR) for PC2, PC3 and PC4.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and clause A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.2.1.4.3
6.5.2.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5.2.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure the TRP of the transmitted signal with a measurement filter of bandwidths according to Table 6.5.2.1.5-1. The centre frequency of the filter shall be stepped in continuous steps according to the same table. TRP shall be recorded for each step. The measurement period shall capture the active time slots. Total radiated power is measured according to TRP measurement procedure defined in Annex K. The measurement grid used for TRP measurement defined in Annex M. TRP is calculated considering both polarizations, theta and phi.
NOTE 1: When switching to DFT-s-OFDM waveform, as specified in Table 6.5.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.5.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.5.2.1.5	Test requirement
The measured TRP of any UE emission derived in step 5, shall fulfil requirements in Table.6.5.2.1.5-1.
Table 6.5.2.1.5-1: General NR spectrum emission mask for Range 2
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	Measurement bandwidth

	 0-5
	-5 + TT
	-5 + TT
	-5 + TT
	-5 + TT
	1 MHz 

	 5-10
	-13 + TT
	-5 + TT
	-5 + TT
	-5 + TT
	1 MHz

	 10-20
	-13 + TT
	-13 + TT
	-5 + TT
	-5 + TT
	1 MHz

	 20-40
	-13 + TT
	-13 + TT
	-13 + TT
	-5 + TT
	1 MHz

	 40-100
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	1 MHz

	 100-200
	
	-13 + TT
	-13 + TT
	-13 + TT
	1 MHz

	 200-400
	
	
	-13 + TT
	-13 +TT
	1 MHz

	 400-800
	
	
	
	-13 + TT
	1 MHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5.2.1.5-1a
NOTE 2:	At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.
NOTE 3:	The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel.



[bookmark: _Hlk135159522]Table 6.5.2.1.5-1a: Test Tolerance (Spectrum emission mask) for PC3
	Test Metric
	FR2a23.45GHz ≤ f ≤ 32.125GHz
	FR2b32.125GHz < f ≤ 40.8GHz

	IFF (Max device size ≤ 30 cm)
	3.21 dB
	3.46 dB



Table 6.5.2.1.5-1b: Test Tolerance (Spectrum emission mask) for PC1
	Test Metric
	23.45GHz ≤ f ≤ 32.125GHz
	32.125GHz < f ≤ 40.8GHz

	IFF (Max device size ≤ 30 cm)
	4.11 dB
	FFS



NOTE:	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Hlk120716294][bookmark: _Toc21026606][bookmark: _Toc27743857][bookmark: _Toc36197030][bookmark: _Toc36197722]<<Unchanged sections skipped>>
[bookmark: _Toc21026607][bookmark: _Toc27743858][bookmark: _Toc36197031][bookmark: _Toc36197723]6.5.2.3	Adjacent channel leakage ratio
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 2, and 4.
· Testability for power class 2 and 4 are FFS.
6.5.2.3.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR).
6.5.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.5.2.3.3	Minimum conformance requirements
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirement is specified for a scenario in which adjacent carrier is another NR channel.
NR Adjacent Channel Leakage power Ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.3.3-1.
If the measured adjacent channel power is greater than –35 dBm then the NRACLR shall be higher than the value specified in Table 6.5.2.3.3-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 6.5.2.3.3-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n257, n258, n261
	17 dB
	17 dB
	17 dB
	17 dB

	NRACLR for band n259, n260
	16 dB
	16 dB
	16 dB
	16 dB

	NR channel Measurement bandwidth (MHz)
	47.58
	95.16
	190.20
	380.28

	Adjacent channel centre frequency offset [MHz]
	+50
/
-50
	+100
/
-100
	+200
/
-200
	+400
/
-400



The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.2.3.
6.5.2.3.4	Test description
6.5.2.3.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.2.3.4.1-1 and Table 6.5.2.3.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5.2.3.4.1-1: Test Configuration Table (Power Class 1)
	Table 6.5.2.3.4.1-1: Test Configuration Table (Power Class 1) Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	
	
	
	
	
	
	SCS 60 kHz
	SCS 120 kHz

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	16@0
	8@0

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	16@NRB-16
	8@NRB-8

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	16@0
	8@0

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	16@NRB-16
	8@NRB-8

	6
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	16@0
	8@0

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	16@NRB-16
	8@NRB-8

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full
	Outer_Full

	10
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	16@0
	8@0

	11
	High
	
	
	
	DFT-s-OFDM 64 QAM
	16@NRB-16
	8@NRB-8

	12
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full
	Outer_Full

	13
	Low
	
	
	
	CP-OFDM QPSK
	16@0
	8@0

	14
	High
	
	
	
	CP-OFDM QPSK
	16@NRB-16
	8@NRB-8

	15
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-2.
NOTE 2:	Following Test IDs shall be skipped for FR2b
-	FFS
NOTE 3:	All test points in this table must also exist in Table 6.2.2.4.1-1, Table 6.2.2.4.1-2, Table 6.2.2.4.1-3 (MPR).



Table 6.5.2.3.4.1-2: Test Configuration Table (Power Class 2, 3 and 4)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	[bookmark: _Hlk507169878]Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	10
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	11
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	12
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	13
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	14
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	15
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.
NOTE 2:	Following Test IDs shall be skipped for FR2b and PC3
-	All Test IDs for FR2b 400MHz Channel Bandwidth
-	Test ID 10-15 for FR2b 200MHz Channel Bandwidth
-	Test ID 10-12 for FR2b 100MHz Channel Bandwidth
NOTE 3:	All test points in this table must also exist in Table 6.2.2.4.1-7, Table 6.2.2.4.1-8, Table 6.2.2.4.1-9 (MPR).



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.2.3.4.1-1 and Table 6.5.2.3.4.1-2.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.2.3.4.3
6.5.2.3.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5.2.3.4.1-1 and Table 6.5.2.3.4.1-2. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure EIRP of the transmitted signal in the Tx beam peak direction for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. EIRP measurement procedure defined in Annex K. EIRP is calculated considering both polarizations, theta and phi.
6.	Measure EIRP of the first NR adjacent channel on both lower and upper side of the assigned NR channel, respectively using a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. EIRP measurement procedure defined in Annex K. EIRP is calculated considering both polarizations, theta and phi.
7.	Calculate the ratios of the power between the values measured in step 5 over step 6 for lower and upper NR ACLR, respectively.
NOTE 1:	When switching to DFT-s-OFDM waveform, as specified in the Table 6.5.2.3.4.1-1 and Table 6.5.2.3.4.1-2, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.5.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.5.2.3.5	Test requirement
The measured NR ACLR, derived in step 7, shall be higher than the limits in Table 6.5.2.3.5-1.
Table 6.5.2.3.5-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n257, n258, n261
	17 - TT – R dB
	17 - TT – R dB
	17 - TT – R dB
	17 - TT – R dB

	NRACLR for band n260
	16 - TT dB
	16 - TT dB
	16 - TT dB
	16 - TT dB

	NRACLR for band n259
	16 - TBD - TT dB
	16 - TBD - TT dB
	16 - TBD - TT dB
	16 - TBD - TT dB

	NR channel Measurement bandwidth
(MHz)
	47.58
	95.16
	190.20
	380.28

	Adjacent channel centre frequency offset [MHz]
	+50
/
-50
	+100
/
-100
	+200
/
-200
	+400
/
-400

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5.2.3.5-1a
NOTE 2:	R for each frequency, channel bandwidth and test point is specified in Table 6.5.2.3.5-1b



Table 6.5.2.3.5-1a: Test Tolerance (Adjacent channel leakage ratio) for PC3
	
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	Test ID
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n257, n258, n261
	1-2, 4-5
	4.10
	4.49
	4.66
	5.06

	
	3, 6
	4.08
	4.45
	4.59
	5.06

	
	7-9
	4.15
	4.59
	4.85
	3.34

	
	10-12
	4.36
	4.98
	4.06
	1.46

	
	13-15
	4.17
	4.62
	4.91
	2.99

	NRACLR for band n260
	1-2, 4-5
	4.48
	4.65
	4.97
	-

	
	3, 6
	4.45
	4.58
	4.84
	-

	
	7-9
	4.58
	4.84
	5.31
	-

	
	10-12
	4.97
	-
	-
	-

	
	13-15
	4.62
	4.90
	-
	-

	NRACLR for band n259
	1-15
	TBD
	TBD
	TBD
	TBD



Table 6.5.2.3.5-1b: Relaxation due to testability limit (Adjacent channel leakage ratio) for PC3
	
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	Test ID
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n257, n258, n261
	1-6
	0
	0
	0
	0

	
	7
	0
	0
	0
	2.5

	
	8
	0
	0
	0
	2.5

	
	9
	0
	0
	0
	2.5

	
	10
	0
	0
	1.5
	5.5

	
	11
	0
	0
	1.5
	5.5

	
	12
	0
	0
	1.5
	5.5

	
	13
	0
	0
	0
	3

	
	14
	0
	0
	0
	3

	
	15
	0
	0
	0
	3

	NOTE 1:	Relaxation value is derived by Table 6.5.2.3.5-1c for FR2a.
NOTE 2:	Relaxation value is 0 for FR2b.



Table 6.5.2.3.5-1c: Relaxation value for FR2a ACLR for PC3
	
	CA bandwidth class

	MPR
	100 MHz
	200 MHz
	400 MHz

	0
	0
	0
	0

	0.5
	0
	0
	0

	1
	0
	0
	0

	1.5
	0
	0
	0

	2
	0
	0
	0

	2.5
	0
	0
	0

	3
	0
	0
	0

	3.5
	0
	0
	0.5

	4
	0
	0
	1

	4.5
	0
	0
	2.5

	5
	0
	0
	3

	5.5
	0
	1.5
	4.5

	6
	0
	2
	5

	6.5
	0
	2.5
	5.5

	7
	0
	3
	6

	7.5
	0.5
	3.5
	6.5

	8
	1
	4
	7

	8.5
	1.5
	4.5
	7.5

	9
	2
	5
	8



[bookmark: _Toc21026608][bookmark: _Toc27743859][bookmark: _Toc36197032][bookmark: _Toc36197724]Table 6.5.2.3.5-1d: Test Tolerance (Adjacent channel leakage ratio) for PC1
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	5.26 dB
	5.26 dB



Table 6.5.2.3.5-1e: Relaxation due to testability limit (Adjacent channel leakage ratio) for PC1
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	0 dB
	0 dB



<<Unchanged sections skipped>>
[bookmark: _Toc21026695][bookmark: _Toc27743981][bookmark: _Toc36197154][bookmark: _Toc36197846]7.3.2	Reference sensitivity power level
Editor’s note: The following aspects of the clause are for future consideration:
· Measurement Uncertainties and Test Tolerances are FFS for power class 2 and 4.
· The test case is incomplete for band n259 and for band n262.
The following aspects of the clause are for future consideration:
· The 3D EIS scan test time optimization in RAN 4/ RAN 5 is FFS (existing EIS based test time needs to be re-evaluated for 200/266 grid points).
· Statistical model in Annex H.2 (currently based on LTE model) needs to be validated to confirm that it is also applicable for FR2
7.3.2.1	Test purpose
To verify the UE's ability to receive data with a given average throughput for a specified reference measurement channel, under conditions of low signal level, ideal propagation and no added noise.
A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area of an g-NodeB.
7.3.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
7.3.2.3	Minimum conformance requirements
The reference sensitivity power level REFSENS is defined as the EIS level at the centre of the quiet zone in the RX beam peak direction, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
[bookmark: _Toc21026696][bookmark: _Toc27743982][bookmark: _Toc36197155][bookmark: _Toc36197847]7.3.2.3.1	Reference sensitivity power level for power class 1
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3.2.3.1-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).

Table 7.3.2.3.1-1: Reference sensitivity for power class 1
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	-97.5
	-94.5
	-91.5
	-88.5
	N/A
	N/A
	N/A

	n258
	-97.5
	-94.5
	-91.5
	-88.5
	N/A
	N/A
	N/A

	n260
	-94.5
	-91.5
	-88.5
	-85.5
	N/A
	N/A
	N/A

	n261
	-97.5
	-94.5
	-91.5
	-88.5
	N/A
	N/A
	N/A

	n262
	-92.5
	-89.5
	-86.5
	-83.5
	N/A
	N/A
	N/A

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3.1-2.

Table 7.3.2.3.1-2: Uplink configuration for reference sensitivity
	Operating band
	NR Band / Channel bandwidth / NRB / SCS / Duplex mode

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz
	SCS
	Duplex Mode

	n257
	32
	64
	128
	256
	N/A
	N/A
	N/A
	120 kHz
	TDD

	n258
	32
	64
	128
	256
	N/A
	N/A
	N/A
	120 kHz
	TDD

	n260
	32
	64
	128
	256
	N/A
	N/A
	N/A
	120 kHz
	TDD

	n261
	32
	64
	128
	256
	N/A
	N/A
	N/A
	120 kHz
	TDD

	n262
	32
	64
	128
	256
	N/A
	N/A
	N/A
	120 kHz
	TDD



Unless given by Table 7.3.2.3.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3.3.1-1) configured.
Table 7.3.2.3.1-3: Reserved
	Operating band
	Network Signalling value

	
	



[bookmark: _Toc21026697][bookmark: _Toc27743983][bookmark: _Toc36197156][bookmark: _Toc36197848]7.3.2.3.2	Reference sensitivity power level for power class 2
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3.2.3.2-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).

Table 7.3.2.3.2-1: Reference sensitivity for power class 2
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	-92
	-89
	-86
	-83
	N.A
	N.A
	N.A

	n258
	-92
	-89
	-86
	-83
	N.A
	N.A
	N.A

	n261
	-92
	-89
	-86
	-83
	N.A
	N.A
	N.A

	n262
	-86.8
	-83.8
	-80.8
	-77.8
	N.A
	N.A
	N.A

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3.1-2.
Unless given by Table 7.3.2.3.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3.3.1-1) configured.
[bookmark: _Toc21026698][bookmark: _Toc27743984][bookmark: _Toc36197157][bookmark: _Toc36197849]7.3.2.3.3	Reference sensitivity power level for power class 3
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3.2.3.3-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
For the power class 3 UEs that support multiple FR2 bands, the minimum requirement for Reference sensitivity in Table 7.3.2.3.3-1 shall be increased per band, respectively, by the reference sensitivity relaxation parameter ∑MBP and ∆MBP,n as specified in Table 7.3.2.3.3-1a and 7.3.2.3.3-1b.

Table 7.3.2.3.3-1: Reference sensitivity for power class 3
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	-88.3
	-85.3
	-82.3
	-79.3
	N.A
	N.A
	N.A

	n258
	-88.3
	-85.3
	-82.3
	-79.3
	N.A
	N.A
	N.A

	n259
	-84.7
	-81.7
	-78.7
	-75.7
	N.A
	N.A
	N.A

	n260
	-85.7
	-82.7
	-79.7
	-76.7
	N.A
	N.A
	N.A

	n261
	-88.3
	-85.3
	-82.3
	-79.3
	N.A
	N.A
	N.A

	n262
	-82.8
	-79.8
	-76.8
	-73.8
	N.A
	N.A
	N.A

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



Table 7.3.2.3.3-1a: UE multi-band relaxation factors for power class 3 (Rel-15)
	Supported bands
	∑MBP (dB)
	∑MBS (dB)

	n257, n258
	≤ 1.3
	≤ 1.25

	n257, n260
	≤ 1.0
	≤ 0.753

	n258, n260
	≤ 1.0
	≤ 0.753

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n258, n260
	≤ 1.7
	≤ 1.753

	n257, n258, n261
	≤ 1.7
	≤ 1.75

	n257, n260, n261
	≤ 0.5
	≤ 1.253

	n258, n260, n261
	≤ 1.5
	≤ 1.253

	n257, n258, n260, n261
	≤ 1.7
	≤ 1.753

	NOTE 1:	The requirements in this table are applicable to UEs which support only the indicated bands
NOTE 2:	For supported bands n260 + n261, ΔMBS,n is not applied for band n260
NOTE 3:	For n260, maximum applicable MBS,n is 0.4 dB and MBP,n is 0.75 dB
NOTE 4:	For all bands except n260, the maximum applicable MBP,n and MBS,n is 0.75 dB



Table 7.3.2.3.3-1b: UE multi-band relaxation factors for power class 3 (Rel-16 and forward)
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	0.52,4
	0.74

	NOTE 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
NOTE 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
NOTE 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
NOTE 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3.1-2.
Unless given by Table 7.3.2.3.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3.3.1-1) configured.
[bookmark: _Toc21026699][bookmark: _Toc27743985][bookmark: _Toc36197158][bookmark: _Toc36197850]7.3.2.3.4	Reference sensitivity power level for power class 4
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3.2.3.4-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 7.3.2.3.4-1: Reference sensitivity for power class 4
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.0
	-94.0
	-91.0
	-88.0

	n258
	-97.0
	-94.0
	-91.0
	-88.0

	n260
	-95.0
	-92.0
	-89.0
	-86.0

	n261
	-97.0
	-94.0
	-91.0
	-88.0

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3.1-2.
Unless given by Table 7.3.2.3.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3.3.1-1) configured.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.3.2.
7.3.2.3.5	Reference sensitivity power level for power class 5
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3.2.3.4-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 7.3.2.3.5-1: Reference sensitivity for power class 5
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92.6
	-89.6
	-86.6
	-83.6

	n258
	-92.8
	-89.8
	-86.8
	-83.8

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3.1-2.
Unless given by Table 7.3.2.3.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3.3.1-1) configured.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.3.2.

7.3.2.4	Test description
7.3.2.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and subcarrier spacing are shown in Table 7.3.2.4.1-1, Table 7.3.2.4.1-2, and Table 7.3.2.4.1-3 The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.3.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, 100MHz, Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation 
	Modulation
	RB allocation 

	1
	CP-OFDM QPSK
	Full RB
(NOTE 1)
	DFT-s-OFDM QPSK
	 REFSENS (NOTE 2)

	NOTE 1: Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2: REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.



Table 7.3.2.4.1-2: Downlink Configuration of each RB allocation
	Channel Bandwidth
	SCS
kHz
	LCRBmax
	RB allocation (LCRB@RBstart)

	50MHz
	120
	32
	32@0

	100MHz
	120
	66
	66@0

	200MHz
	120
	132
	132@0

	400MHz
	120
	264
	264@0

	NOTE 1:	Test Channel Bandwidths are checked separately for each NR band, the applicable channel bandwidths are specified in Table 5.3.5-1.



Table 7.3.2.4.1-3: Uplink configuration for reference sensitivity, LCRB@RBstart format
	Operating Band
	SCS kHz
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	Duplex Mode

	n257
	120
	32@0
	64@0
	128@0
	256@0
	TDD

	n258
	120
	32@0
	64@0
	128@0
	256@0
	TDD

	n259
	120
	32@0
	64@0
	128@0
	256@0
	TDD

	n260
	120
	32@0
	64@0
	128@0
	256@0
	TDD

	n261
	120
	32@0
	64@0
	128@0
	256@0
	TDD



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The DL and UL Reference Measurement channels are set according to Table 7.3.2.4.1-1, Table 7.3.2.4.1-2, and Table 7.3.2.4.1-3. 
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 7.3.2.4.3. 
7.3.2.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.3.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Tables 7.3.2.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX. 
4.	Set the UE in the Rx beam peak direction found with a 3D EIS scan as performed in Annex K.1.2. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete. 
5.	Perform EIS procedure as stated in Annex K.1.4 to calculate “averaged EIS”. At each power level, by changing the power level of the wanted signal with a step size of 0.2dB (coarse and fine searches are not precluded as long as the fine search is using the 0.2dB step size near the sensitivity level). For each power step measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2. The downlink power step size shall be no more than 0.2 dB when the RF power level is near the sensitivity level.
6.	Compare the dB value of the “averaged EIS” value corresponding to the Rx beam peak direction identified in step 5 to the test requirement in Table 7.3.2.5-1 to Table 7.3.2.5-4. If the EIS value is lower or equal to the value in Table 7.3.2.5-1 to Table 7.3.2.5-4, pass the UE. Otherwise fail the UE.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.
7.3.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
7.3.2.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Tables 7.3.2.5-1 to 7.3.2.5-4. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 7.3.2.5-1: Reference sensitivity for power class 1
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5+TT
	-94.5+TT
	-91.5+TT
	-88.5+TT

	n258
	-97.5+TT
	-94.5+TT
	-91.5+TT
	-88.5+TT

	n260
	-94.5+TT
	-91.5+TT
	-88.5+TT
	-85.5+TT

	n261
	-97.5+TT
	-94.5+TT
	-91.5+TT
	-88.5+TT



Table 7.3.2.5-1a: Test Tolerance (Reference sensitivity for power class 1)
	Test Metric
	FR2a, FR2b

	IFF (Max device size ≤ 30 cm)
	2.51 dB , NTC
2.62 dB , ETC



Table 7.3.2.5-2: Reference sensitivity for power class 2
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92+TT
	-89+TT
	-86+TT
	-83+TT

	n258
	-92+TT
	-89+TT
	-86+TT
	-83+TT

	n261
	-92+TT
	-89+TT
	-86+TT
	-83+TT



Table 7.3.2.5-3: Reference sensitivity for power class 3 for single band UE or multi-band UE declaring MBp = 0 in all FR2 bands
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3+TT
	-85.3+TT
	-82.3+TT
	-79.3+TT

	n258
	-88.3+TT
	-85.3+TT
	-82.3+TT
	-79.3+TT

	n259
	-84.7+TT
	-81.7+TT
	-78.7+TT
	-75.7+TT

	n260
	-85.7+TT
	-82.7+TT
	-79.7+TT
	-76.7+TT

	n261
	-88.3+TT
	-85.3+TT
	-82.3+TT
	-79.3+TT



Table 7.3.2.5-3a: Reference sensitivity for power class 3 for multi-band UE declaring MBp > 0 in any FR2 band (Rel-15)
	Operating band
	REFSENS (dBm) / Channel bandwidth (NOTE 1)

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3+TT+MBp
	-85.3+TT+MBp
	-82.3+TT+MBp
	-79.3+TT+MBp

	n258
	-88.3+TT+MBp
	-85.3+TT+MBp
	-82.3+TT+MBp
	-79.3+TT+MBp

	n260
	-85.7+TT+MBp
	-82.7+TT+MBp
	-79.7+TT+MBp
	-76.7+TT+MBp

	n261
	-88.3+TT+MBp
	-85.3+TT+MBp
	-82.3+TT+MBp
	-79.3+TT+MBp

	NOTE 1:	Refer Table 7.3.2.5-3b for details for MBp allowance corresponding to supported FR2 bands set 
NOTE 2:	For a Rel-15 UE supporting FR2 bands set not defined in Table 7.3.2.3.3-1a, Table 7.3.2.5-3c applies.



Table 7.3.2.5-3b: Reference sensitivity multi-band relaxation factors for power class 3 (Rel-15)
	ID
	Supported FR2
bands set
	Maximum sum of MBP, ∑MBP (dB) (Note 3)
	Comments

	1
	n257, n258
	1.3
	Maximum 0.75 dB relaxation allowed for each band

	2
	n257, n260
	1.0
	Maximum 0.75 dB relaxation allowed for each band

	3
	n258, n260
	1.0
	Maximum 0.75 dB relaxation allowed for each band

	4
	n258, n261
	1.0
	Maximum 0.75 dB relaxation allowed for each band

	5
	n260, n261
	0.0
	No relaxation factor allowed

	6
	n257, n258, n260
	1.7
	Maximum 0.75 dB relaxation allowed for each band

	7
	n257, n258, n261
	1.7
	Maximum 0.75 dB relaxation allowed for each band

	8
	n257, n260, n261
	0.5
	Maximum 0.75 dB relaxation allowed for each band

	9
	n258, n260, n261
	1.5
	Maximum 0.75 dB relaxation allowed for each band

	10
	n257, n258, n260, n261
	1.7
	Maximum 0.75 dB relaxation allowed for each band

	NOTE 1:	MBp is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in Table 7.3.2.3.3-1a.
NOTE 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
NOTE 3:	Max allowed sum of MBp over all supported FR2 bands as defined in clause 7.3.2.3.3.



Table 7.3.2.5-3c: Reference sensitivity for power class 3 (Rel-16 and forward)
	Operating band
	REFSENS (dBm) / Channel bandwidth (NOTE 1)

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3+TT+MBP,n
	-85.3+TT+MBP,n
	-82.3+TT+MBP,n
	-79.3+TT+MBP,n

	n258
	-88.3+TT+MBP,n
	-85.3+TT+MBP,n
	-82.3+TT+MBP,n
	-79.3+TT+MBP,n

	n259
	-84.7+TT+MBP,n
	-81.7+TT+MBP,n
	-78.7+TT+MBP,n
	-75.7+TT+MBP,n

	n260
	-85.7+TT+MBP,n
	-82.7+TT+MBP,n
	-79.7+TT+MBP,n
	-76.7+TT+MBP,n

	n261
	-88.3+TT+MBP,n
	-85.3+TT+MBP,n
	-82.3+TT+MBP,n
	-79.3+TT+MBP,n

	NOTE 1:	Refer Table 7.3.2.5-3d for details for MBP,n allowance corresponding to supported FR2 bands set 



Table 7.3.2.5-3d: Reference sensitivity multi-band relaxation factors for power class 3 (Rel-16 and forward)
	ID
	FR2 bands/set
	MBP,n (dB)
	Comments

	1
	n257
	0.7
	

	2
	n258
	0.6
	

	3
	n259
	0.5
	

	4
	n260
	0.5
	

	5
	n261
	0.5
	

	6
	n257, n261
	0
	MBP,n relaxation is 0 dB

	7
	n260, n261
	0
	MBP,n relaxation is 0 dB

	NOTE 1:	MBP,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 7.3.2.3.3-1b.



[bookmark: _Hlk135159640]Table 7.3.2.5-3e: Test Tolerance (Reference sensitivity for power class 3)
	Test Metric
	FR2a, FR2bf ≤ 40.8 GHz

	IFF (Max device size ≤ 30 cm)
	2.34 dB, NTC
2.45 dB, ETC



Table 7.3.2.5-4: Reference sensitivity for power class 4
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97+TT
	-94+TT
	-91+TT
	-88+TT

	n258
	-97+TT
	-94+TT
	-91+TT
	-88+TT

	n260
	-95+TT
	-92+TT
	-89+TT
	-86+TT

	n261
	-97+TT
	-94+TT
	-91+TT
	-88+TT



Table 7.3.2.5-5: Reference sensitivity for power class 5
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92.6+TT
	-89.6+TT
	-86.6+TT
	-83.6+TT

	n258
	-92.8+TT
	-89.8+TT
	-86.8+TT
	-83.8+TT



Table 7.3.2.5-5a: Test Tolerance (Reference sensitivity for power class 5)
	Test Metric
	FR2a

	IFF (Max device size ≤ 30 cm)
	2.51 dB , NTC
2.62 dB , ETC




[bookmark: _Toc21026700][bookmark: _Toc27743986][bookmark: _Toc36197159][bookmark: _Toc36197851]7.3.4	EIS spherical coverage
Editor’s Note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 2 and 4.
· The test case is incomplete for band n259 and band n262.
7.3.4.1	Test purpose
To verify that the EIS spherical coverage of the UE receiver is acceptable under conditions of low signal level, ideal propagation and no added noise.
7.3.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
7.3.4.3	Minimum conformance requirements
The reference sensitivity power level REFSENS at a single grid point of the spherical grid is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The reference measurement channels and throughput criterion shall be as specified in section 7.3.2.3.
For power class 1, the maximum EIS at the 85th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-1 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

Table 7.3.4.3-1: EIS spherical coverage for power class 1
	Operating band
	EIS at 85th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	-89.5
	-86.5
	-83.5
	-80.5
	N/A
	N/A
	N/A

	n258
	-89.5
	-86.5
	-83.5
	-80.5
	N/A
	N/A
	N/A

	n260
	-86.5
	-83.5
	-80.5
	-77.5
	N/A
	N/A
	N/A

	n261
	-89.5
	-86.5
	-83.5
	-80.5
	N/A
	N/A
	N/A

	n262
	-84.3
	-81.3
	-78.3
	-75.3
	N/A
	N/A
	N/A

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.


For power class 2, the maximum EIS at the 60th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-2 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

Table 7.3.4.3-2: EIS spherical coverage for power class 2
	Operating band
	EIS at 60th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	-81
	-78
	-75
	-72
	N.A
	N.A
	N.A

	n258
	-81
	-78
	-75
	-72
	N.A
	N.A
	N.A

	n261
	-81
	-78
	-75
	-72
	N.A
	N.A
	N.A

	n262
	-74.9
	-71.9
	-68.9
	-65.9
	N.A
	N.A
	N.A

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



For power class 3, the maximum EIS at the 50th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-3 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
For power class 3, the UEs that support operation in multiple FR2 bands, the minimum requirement for EIS spherical coverage in Table 7.3.4.3-3 shall be increased per band, respectively, by the reference sensitivity relaxation parameter ∑MBS and ∆MBS,n as specified in Table 7.3.2.3.3-1a and 7.3.2.3.3-1b..

Table 7.3.4.3-3: EIS spherical coverage for power class 3
	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	-77.4
	-74.4
	-71.4
	-68.4
	N.A
	N.A
	N.A

	n258
	-77.4
	-74.4
	-71.4
	-68.4
	N.A
	N.A
	N.A

	n259
	-71.9
	-68.9
	-65.9
	-62.9
	N.A
	N.A
	N.A

	n260
	-73.1
	-70.1
	-67.1
	-64.1
	N.A
	N.A
	N.A

	n261
	-77.4
	-74.4
	-71.4
	-68.4
	N.A
	N.A
	N.A

	n262
	-69.7
	-66.7
	-63.7
	-60.7
	N.A
	N.A
	N.A

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



For power class 4, the maximum EIS at the 20th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-4 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

Table 7.3.4.3-4: EIS spherical coverage for power class 4
	Operating band
	EIS at 20th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.0
	-85.0
	-82.0
	-79.0

	n258
	-88.0
	-85.0
	-82.0
	-79.0

	n260
	-83.0
	-80.0
	-77.0
	-74.0

	n261
	-88.0
	-85.0
	-82.0
	-79.0

	n262
	-78.9
	-75.9
	-72.9
	-69.9

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



For power class 5, the maximum EIS at the 85th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-5 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3.4.3-5: EIS spherical coverage for power class 5
	Operating band
	EIS at 85th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-84.6
	-81.6
	-78.6
	-75.6

	n258
	-84.8
	-81.8
	-78.8
	-75.8

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.4.3-6.
Table 7.3.4.3-6: Uplink configuration for reference sensitivity
	NR Band / Channel bandwidth / NRB / SCS / Duplex mode

	NR Band
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	SCS
	Duplex Mode

	n257
	32
	64
	128
	256
	120 kHz
	TDD

	n258
	32
	64
	128
	256
	120 kHz
	TDD

	n260
	32
	64
	128
	256
	120 kHz
	TDD

	n261
	32
	64
	128
	256
	120 kHz
	TDD



Unless given by Table 7.3.4.3-7, the minimum requirements specified in Table 7.3.4.3-1, Table 7.3.4.3-2, Table 7.3.4.3-3, Table 7.3.4.3-4 and Table 7.3.4.3-5 shall be verified with the network signalling value NS_200 configured. 
Table 7.3.4.3-7: Network Signalling value for reference sensitivity
	NR Band
	Network Signalling value

	n258
	NS_201



For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.4.3-1, Table 7.3.4.3-2, Table 7.3.4.3-3 and Table 7.3.4.3-4 shall be increased by the amount given in ΔRIB,P,n defined in subclause 7.3A.2.0.3 for the applicable operating bands.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.3.4.
7.3.4.4	Test description
7.3.4.4.1	Initial conditions
Same initial conditions as in clause 7.3.2.4.1 except that only normal condition is tested.
7.3.4.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.3.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Tables 7.3.2.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX.
4.	Measure UE EIS value for each grid point according to EIS spherical coverage procedure defined in Annex K.1.6.0, and obtain a Complimentary Cumulative Distribution Function (CCDF) of all EIS dBm values. Alternatively, UE EIS measurement for each grid point could be done according to Rx Fast spherical coverage procedure defined in Annex K.1.6.1. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the best beam to use. EIS is calculated considering both polarizations, theta and phi.
5.	Identify the EIS dBm value corresponding to %-tile (UE power class dependent) value in the applicable test requirement table in section 7.3.4.5.
6.	Compare the EIS dBm value identified in step 5, to the limit value in the applicable test requirement table in section 7.3.4.5. If the EIS dBm value is lower or equal to the limit value, pass the UE. Otherwise fail the UE.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.
7.3.4.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
7.3.4.5	Test requirement
The reference measurement channels and throughput criterion shall be as specified in section 7.3.2.5.
Table 7.3.4.5-1: EIS spherical coverage for power class 1
	Operating band
	EIS at 85th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-89.5 +TT
	-86.5 +TT
	-83.5 +TT
	-80.5 +TT

	n258
	-89.5 +TT
	-86.5 +TT
	-83.5 +TT
	-80.5 +TT

	n260
	-86.5 +TT
	-83.5 +TT
	-80.5 +TT
	-77.5 +TT

	n261
	-89.5 +TT
	-86.5 +TT
	-83.5 +TT
	-80.5 +TT

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



Table 7.3.4.5-1a: Test Tolerance (Reference sensitivity for power class 1)
	Test Metric
	f ≤ 40.8 GHz

	IFF (Max device size ≤ 30 cm)
	2.28 dB



Table 7.3.4.5-2: EIS spherical coverage for power class 2
	Operating band
	EIS at 60th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-81 +TT
	-78 +TT
	-75 +TT
	-72 +TT

	n258
	-81 +TT
	-78 +TT
	-75 +TT
	-72+TT

	n261
	-81 +TT
	-78 +TT
	-75 +TT
	-72 +TT

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



Table 7.3.4.5-3: EIS spherical coverage for power class 3 for single band UE or multi-band UE declaring MBs = 0 in all FR2 bands
	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4 +TT
	-74.4 +TT
	-71.4 +TT
	-68.4 +TT

	n259
	-71.9 +TT
	-68.9 +TT
	-65.9 +TT
	-62.9 +TT

	n258
	-77.4 +TT
	-74.4 +TT
	-71.4 +TT
	-68.4 +TT

	n260
	-73.1 +TT
	-70.1 +TT
	-67.1 +TT
	-64.1 +TT

	n261
	-77.4 +TT
	-74.4 +TT
	-71.4 +TT
	-68.4 +TT

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



Table 7.3.4.5-3a: EIS spherical coverage for power class 3 for multi-band UE declaring MBs > 0 in any FR2 band (Rel-15)
	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth (NOTE 3)

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4 +TT+MBs
	-74.4 +TT+MBs
	-71.4 +TT+MBs
	-68.4 +TT+MBs

	n258
	-77.4 +TT+MBs
	-74.4 +TT+MBs
	-71.4 +TT+MBs
	-68.4 +TT+MBs

	n260
	-73.1 +TT+MBs
	-70.1 +TT+MBs
	-67.1 +TT+MBs
	-64.1 +TT+MBs

	n261
	-77.4 +TT+MBs
	-74.4 +TT+MBs
	-71.4 +TT+MBs
	-68.4 +TT+MBs

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.
NOTE 3:	Refer Table 7.3.4.5-3b for details for MBs allowance corresponding to supported FR2 band set combination
NOTE 4:	For a Rel-15 UE supporting FR2 bands set not defined in Table 7.3.2.3.3-1a, Table 7.3.4.5-3c applies.



Table 7.3.4.5-3b: EIS spherical coverage multiband relaxation factors for power class 3 (Rel-15)
	ID
	Supported FR2 bands set
	Maximum sum of MBs, ∑MBs (dB) (Note 3)
	Comments

	1
	n257, n258
	1.25
	Maximum 0.75 dB relaxation allowed for each band

	2
	n257, n260
	0.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	3
	n258, n260
	0.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	4
	n258, n261
	1.25
	Maximum 0.75 dB relaxation allowed for each band

	5
	n260, n261
	0.75
	No relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	6
	n257, n258, n260
	1.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	7
	n257, n258, n261
	1.75
	Maximum 0.75 dB relaxation allowed for each band

	8
	n257, n260, n261
	1.25
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	9
	n258, n260, n261
	1.25
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	10
	n257, n258, n260, n261
	1.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	NOTE 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This declaration shall fulfil the requirements in Table 7.3.2.3.3-1a.
NOTE 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
NOTE 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 7.3.2.3.3.



Table 7.3.4.5-3c: EIS spherical coverage for power class 3 (Rel-16 and forward)
	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth (NOTE 3)

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4 +TT+MBs,n
	-74.4 +TT+MBs,n
	-71.4 +TT+MBs,n
	-68.4 +TT+MBs,n

	n258
	-77.4 +TT+MBs,n
	-74.4 +TT+MBs,n
	-71.4 +TT+MBs,n
	-68.4 +TT+MBs,n

	n259
	-71.9 +TT+MBs,n
	-68.9 +TT+MBs,n
	-65.9 +TT+MBs,n
	-62.9 +TT+MBs,n

	n260
	-73.1 +TT+MBs,n
	-70.1 +TT+MBs,n
	-67.1 +TT+MBs,n
	-64.1 +TT+MBs,n

	n261
	-77.4 +TT+MBs,n
	-74.4 +TT+MBs,n
	-71.4 +TT+MBs,n
	-68.4 +TT+MBs,n

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.
NOTE 3:	Refer Table 7.3.4.5-3d for details for MBs allowance corresponding to supported FR2 band set combination



Table 7.3.4.5-3d: EIS spherical coverage multi-band relaxation factors for power class 3 (Rel-16 and forward)
	ID
	FR2 bands/set 
	Comments

	
	
	

	1
	n257
	

	2
	n258
	

	3
	n259
	

	4
	n260
	

	5
	n261
	

	6
	n257, n261
	MBs,n relaxation is 0 dB

	7
	n260, n261
	MBs,n relaxation is 0 dB

	NOTE 1: MBs,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 7.3.2.3.3-1b.



[bookmark: _Hlk135159791]Table 7.3.4.5-3e: Test Tolerance (Reference sensitivity for power class 3)
	Test Metric
	FR2a, FR2bf ≤ 40.8 GHz

	IFF (Max device size ≤ 30 cm)
	2.21 dB



Table 7.3.4.5-4: EIS spherical coverage for power class 4
	Operating band
	EIS at 20th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.0 +TT
	-85.0 +TT
	-82.0 +TT
	-79.0 +TT

	n258
	-88.0 +TT
	-85.0 +TT
	-82.0 +TT
	-79.0 +TT

	n260
	-83.0 +TT
	-80.0 +TT
	-77.0 +TT
	-74.0 +TT

	n261
	-88.0 +TT
	-85.0 +TT
	-82.0 +TT
	-79.0 +TT

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



Table 7.3.4.5-5: EIS spherical coverage for power class 5
	Operating band
	EIS at 85th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-84.6 +TT
	-81.6 +TT
	-78.6 +TT
	-75.6 +TT

	n258
	-84.8 +TT
	-81.8 +TT
	-78.8 +TT
	-75.8 +TT

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



Table 7.3.4.5-5a: Test Tolerance (Reference sensitivity for power class 5)
	Test Metric
	FR2a

	IFF (Max device size ≤ 30 cm)
	2.28 dB



<<Unchanged sections skipped>>
[bookmark: _Toc21026726][bookmark: _Toc27744016][bookmark: _Toc36197187][bookmark: _Toc36197879]7.5	Adjacent channel selectivity
Editor’s note: The following aspects are either missing or not yet determined:
-	Measurement Uncertainty is FFS for power class 1 FR2b, 2 and 4.
-	The minimum conformance requirements for Case 2 in this test case are not testable due to maximum input level unachievable in IFF OTA test setup. Other test setups have not been analysed.
7.5.1	Test purpose
Adjacent channel selectivity tests the UE’s ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel, under conditions of ideal propagation and no added noise.
7.5.2	Test applicability
This test applies to all types of NR UE release 15 and forward.
7.5.3	Minimum conformance requirements
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
The requirement applies at the Radiated Interface Boundary (RIB) when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved. 
The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.
The UE shall fulfil the minimum requirement specified in Table 7.5.3-1 for all values of an adjacent channel interferer up to –25 dBm. However, it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5.3-2 and Table 7.5.3-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2, with  one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 7.5.3-1: Adjacent channel selectivity
	
	
	Channel bandwidth

	Rx Parameter
	Units
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	ACS for band n257, n258, n261
	dB
	23
	23
	23
	23

	ACS for band n259, n260
	dB
	22
	22
	22
	22



Table 7.5.3-2: Test parameters for adjacent channel selectivity, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258, n261
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
	REFSENS 
+35.5dB

	PInterferer for band n259, n260
	dBm
	REFSENS 
+ 34.5 dB
	REFSENS +34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in subclause 7.3.2.3, which are applicable to different UE power classes.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 4:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



Table 7.5.3-3: Test parameters for adjacent channel selectivity, Case 2
	Rx Parameter
	Units
	Channel bandwidth

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n261
	dBm
	-46.5
	-46.5
	-46.5
	-46.5

	Power in Transmission Bandwidth Configuration for band n259, n260
	dBm
	-45.5
	-45.5
	-45.5
	-45.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 2
	100
/
-100
NOTE 2
	200
/
-200
NOTE 2
	400
/
-400
NOTE 2

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 3:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



The normative reference for this requirement is TS 38.101-2 [3] clause 7.5.
7.5.4	Test description
7.5.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and subcarrier spacing, are shown in Table 7.5.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.5.4.1-1: Test Configuration
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	50 MHz, 100 MHz

	Test SCS as specified in Table 5.3.5-1 
	120 kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	NOTE 1: The specific configuration of each RB allocation is defined in Table 7.3.2.4.1-1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.2 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The DL and UL Reference Measurement channels are set according to Table 7.5.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 7.5.4.3.
7.5.4.2	Test procedure
[bookmark: _Hlk521657342]1.	 Set the UE in the Rx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.2. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete.
2.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.5.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
3.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 7.5.4.1-1. Since the UL has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
4.	Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in Table 7.5.5-2 (Case 1) or Table 7.5.5-3 (Case 2), for at least the duration of the throughput measurement, where:
· MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW.
· Uplink power control window size = 1dB (UE power step size) + 1dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-2 [3], Table 6.3.4.3-2 and is 1dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.3-1.
[bookmark: _Hlk521657607]5.	Perform Blocking measurement procedure as stated in Annex K.1.8 using Downlink signal level and Interferer signal level as defined in Table 7.5.5-2 (Case 1). Modulated interferer signal characteristics as defined in Annex D with frequency below the wanted signal. Measure throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
6.	Repeat step 5 using an interfering signal frequency above the wanted signal in Case 1.
7.	Perform Blocking measurement procedure as stated in Annex K.1.8 using Downlink signal level and Interferer signal level as defined in Table 7.5.5-3 (Case 2). Modulated interferer signal characteristics as defined in Annex D with frequency below the wanted signal. Measure throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
8.	Repeat step 7 using an interfering signal frequency above the wanted signal in Case 2.
9.	Repeat for applicable channel bandwidths and operating band combinations in both Case 1 and Case 2.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.
7.5.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
7.5.5	Test requirements
The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A, under the conditions specified in Table 7.5.5-2 and also under the conditions specified in Table 7.5.5-3.
Table 7.5.5-1: Adjacent channel selectivity
	
	
	Channel bandwidth

	Rx Parameter
	Units
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	ACS for band n257, n258, n261
	dB
	23
	23
	23
	23

	ACS for band n259, n260
	dB
	22
	22
	22
	22



Table 7.5.5-2: Test parameters for adjacent channel selectivity, Case 1, PC3
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n261
	dBm
	REFSENS + 14 dB

	Power in Transmission Bandwidth Configuration for band n260
	dBm
	REFSENS
+ 14 - 1.8 dB
NOTE 4
	REFSEN
+ 14 - 4.8 dB
NOTE 4
	REFSENS 
+ 14 dB
	REFSENS 
+ 14 dB

	Power in Transmission Bandwidth Configuration for band n259
	dBm
	REFSENS
+ 14 - TBD dB
	REFSEN
+ 14 - TBD dB
	REFSENS 
+ 14 - TBD dB
	REFSENS 
+ 14 - TBD dB

	PInterferer for band n257, n258, n261
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
NOTE 5
	REFSENS 
+35.5dB
NOTE 5

	PInterferer for band n260
	dBm
	REFSENS 
+ 34.5 - 1.8 dB
NOTE 4
	REFSENS +34.5 - 4.8 dB
NOTE 4
	REFSENS 
+34.5dB
NOTE 5
	REFSENS 
+34.5dB
NOTE 5

	PInterferer for band n259
	dBm
	REFSENS 
+ 34.5 - TBD dB
	REFSENS +34.5 - TBD dB
	REFSENS 
+34.5 - TBD dB
	REFSENS 
+34.5 - TBD dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in subclause 7.3.2.5.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS. 
NOTE 4:	Core requirement cannot be tested due to testability issue and test requirement for wanted signal and interferer includes relaxation to achieve feasible interferer power level.
NOTE 5:	Core requirement cannot be tested due to testability issue.
NOTE 6:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



Table 7.5.5-2a: Test parameters for adjacent channel selectivity, Case 1, PC1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n260, n261
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS +35.5dB
	REFSENS +35.5dB
	REFSENS +35.5dB

	PInterferer for band n260
	dBm
	TBD
	TBD
	TBD
	TBD

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in subclause 7.3.2.5.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS. 
NOTE 4:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



Table 7.5.5-3: Test parameters for adjacent channel selectivity, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n261
	dBm
	-46.5
	-46.5
	-46.5
	-46.5

	Power in Transmission Bandwidth Configuration for band n259, n260
	dBm
	-45.5
	-45.5
	-45.5
	-45.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 2
	 100
/
-100
NOTE 2
	200
/
-200
NOTE 2
	400
/
-400
NOTE 2

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 3:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



<<Unchanged sections skipped>>
[bookmark: _Toc21026731][bookmark: _Toc27744021][bookmark: _Toc36197192][bookmark: _Toc36197884]7.6.2	In-band blocking
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement uncertainty is FFS for power class 1 FR2b, 2 and 4.The test case is incomplete for band n259 and for band n262.
7.6.2.0	General
In-band blocking is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an interferer at a given frequency offset from the centre frequency of the assigned channel.
7.6.2.1	Test purpose
In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the spectrum equivalent to twice the channel bandwidth below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.
7.6.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward.
7.6.2.3	Minimum conformance requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1). The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).

Table 7.6.2.3-1: In-band blocking requirements
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14dB


	BWInterferer
	MHz
	50
	100
	200
	400
	800
	1600
	2000

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	N/A
	N/A
	N/A

	PInterferer
for band n259, n260, n262
	dBm
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	N/A
	N/A
	N/A

	FIoffset
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5
	≤ -1600 & ≥ 1600
NOTE 5
	≤ -3200 & ≥ 3200
	≤ -4000 & ≥ 4000

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200
	FDL_low + 400
to 
FDL_high - 400
	FDL_low + 800
to 
FDL_high - 800
	FDL_low + 1600
to 
FDL_high - 1600

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) and set-up according to Annex C.
NOTE2:	The REFSENS power level is specified in Section 7.3.2.3, which are applicable according to different UE power classes.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) and set-up according to Annex C.
NOTE 4:	FIoffset is the frequency separation between the centre of the aggregated CA bandwidth and the centre frequency of the Interferer signal.
NOTE 5:	The absolute value of the interferer offset FIoffset shall be further adjusted (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer centre frequencies.
NOTE 7:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



The normative reference for this requirement is TS 38.101-2 [10] clause 7.6.2.
7.6.2.4	Test description
7.6.2.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 7.6.2.4.1-1. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3. Configuration of PDSCH and PDCCH before measurement are specified in Annex C.2. The details of the OCNG patterns used are specified in Annex A.5.
Table 7.6.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	50 MHz, 100 MHz

	Test SCS as specified in Table 5.3.5-1 
	120 kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	NOTE 1: The specific configuration of each RB allocation is defined in Table 7.3.2.4.1-1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.2  for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The DL and UL Reference Measurement channels are set according to Table 7.6.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38-508-1 [10] clause 4.5. Message content are defined in clause 7.6.2.4.3.
7.6.2.4.2	Test procedure 
1.	 Set the UE in the Rx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.2. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete.
2.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.6.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
3.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 7.6.2.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
4.	Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in Table 7.6.2.5-1, for at least the duration of the throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 1dB (UE power step tolerance) ) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-2 [3], Table 6.3.4.3-2 and is 1dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.3-1.
5.	Perform Blocking measurement procedure as stated in Annex K.1.8 using Downlink signal level and Interferer signal level as defined in Table 7.6.2.5-1. Modulated interferer signal characteristics as defined in Annex D. Measure throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
6.	Repeat step 5 using interfering signals specified in 7.6.2.5-1. The ranges are covered in steps equal to the interferer bandwidth. Interferer frequencies should be chosen starting with an offset nearest to the centre frequency and sweep outwards towards the band edges. In order to ensure that full range is tested for interferer frequency, run last test steps at frequency equal to FInterferer range limit defined at the corresponding band edge.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.
Table 7.6.2.4.2-1: Example for interferer frequencies
	
	Lower frequency
	Upper frequency

	Band n257
	26500.00 MHz
	29500.00 MHz

	Band n257 Midrange
	27999.96 MHz

	SCS
	120 kHz

	CHBW
	100 MHz

	Interferer (1st :most inner)
	FFS
	FFS

	Interferer (2nd)
	FFS
	FFS

	:
	:
	:

	Interferer (13th)
	FFS
	FFS

	Interferer (last step) NOTE 1
	FFS
	FFS

	Outer limit for in band blocking
	FFS
	FFS

	Number of test frequencies
	14
	14

	NOTE 1: Adjusted interferer frequency in the last step will be out of outer limit but should be tested.



7.6.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
7.6.2.5	Test requirement
The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A with parameters specified in Table 7.6.2.5-1.
Table 7.6.2.5-1: In-band blocking test requirement for PC3
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for bands n257, n258, n261
	dBm
	REFSENS + 14dB


	Power in Transmission Bandwidth Configuration for band n260
	dBm
	REFSENS + 14 - 1.8 dB
NOTE 7
	REFSENS + 14 - 4.8 dB
NOTE 7
	REFSENS + 14 dB
	REFSENS + 14 dB

	Power in Transmission Bandwidth Configuration for band n259
	dBm
	REFSENS + 14 - TBD dB
	REFSENS + 14 - TBD dB
	REFSENS + 14 - TBD dB
	REFSENS + 14 - TBD dB

	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
NOTE 8
	REFSENS + 35.5 dB
NOTE 8

	PInterferer
for band n260
	dBm
	REFSENS + 34.5 - 1.8 dB
NOTE 7
	REFSENS + 34.5 - 4.8 dB
NOTE 7
	REFSENS + 34.5 dB
NOTE 8
	REFSENS + 34.5 dB
NOTE 8

	PInterferer
for band n259
	dBm
	REFSENS + 34.5 - TBD dB
	REFSENS + 34.5 - TBD dB
	REFSENS + 34.5 - TBD dB
	REFSENS + 34.5 - TBD dB

	FIoffset
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1.TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in Section 7.3.2.5, which are applicable according to different UE power classes.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG pattern OP.1.TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 4:	FIoffset is the frequency separation between the centre of the aggregated CA bandwidth and the centre frequency of the Interferer signal.

NOTE 5:	The absolute value of the interferer offset FIoffset shall be further adjusted (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer centre frequencies. 
NOTE 7:	Core requirement cannot be tested due to testability issue and test requirement for wanted signal and interferer includes relaxation to achieve feasible interferer power level.
NOTE 8:	Core requirement cannot be tested due to testability issue.
NOTE 9:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



Table 7.6.2.5-1a: In-band blocking test requirement for PC1
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for bands n257, n258, n260, n261
	dBm
	REFSENS + 14dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB

	PInterferer
for band n260
	dBm
	TBD
	TBD
	TBD
	TBD

	FIoffset
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1.TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in Section 7.3.2.5, which are applicable according to different UE power classes.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG pattern OP.1.TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 4:	FIoffset is the frequency separation between the centre of the aggregated CA bandwidth and the centre frequency of the Interferer signal.
NOTE 5:	The absolute value of the interferer offset FIoffset shall be further adjusted (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6: 	FInterferer range values for unwanted modulated interfering signals are interferer centre frequencies. 
NOTE 7:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



<<Unchanged sections skipped>>
[bookmark: _Toc21026828][bookmark: _Toc27744126][bookmark: _Toc36197297][bookmark: _Toc36197989]F.1.2	Measurement of transmitter
Table F.1.2-1: Maximum Test System Uncertainty (MTSU) for transmitter tests
	Sub clause
	Maximum Test System Uncertainty
	Derivation of MTSU

	6.2.1.1 UE maximum output power (EIRP)
	PC3
Minimum peak EIRP, Max EIRP
Max Device size ≤ 30 cm
±4.89 dB (FR2a, NTC testing)
±5.09 dB (FR2b, NTC testing)
TBD (FR2c, NTC testing)
±5.17 dB (FR2a, ETC testing)
±5.37 dB (FR2b, ETC testing)
TBD (FR2c, ETC testing)
PC1
Minimum peak EIRP, Max EIRP
Max Device size ≤ 30 cm
±5.33 dB (FR2a, NTC testing)
±5.40 dB (FR2b, NTC testing)
±5.60 dB (FR2a, ETC testing)
±5.67 dB (FR2b, ETC testing)
	MTSU = 1.00 x MU (from Table B.3-1 in TR 38.903)

	6.2.1.1 UE maximum output power (TRP)
	PC3
Max TRP
Max Device size ≤ 30 cm
±4.42 dB (FR2a, NTC testing)
±4.62 dB (FR2b, NTC testing)
TBD (FR2c, NTC testing)
±4.70 dB (FR2a, ETC testing)
±4.90 dB (FR2b, ETC testing)
TBD (FR2c, ETC testing)
PC1
Max TRP
Max Device size ≤ 30 cm
±4.64 dB (FR2a, NTC testing)
± 4.78 dB (FR2b, NTC testing)
± 4.90 dB (FR2a, ETC testing)
± 5.04 dB (FR2b, ETC testing)
	MTSU = 1.00 x MU (from Table B.3-2 in TR 38.903)

	6.2.1.1_1 UE maximum output power – EIRP (Rel-16 and forward)
	Same as 6.2.1.1
	

	6.2.1.2 UE maximum output power (Spherical coverage)
	PC3
Max Device size ≤ 30 cm
±4.60 dB (FR2a)
±5.20 dB (FR2b)
TBD (FR2c)
PC1
Max Device size ≤ 30 cm
±4.69 dB (FR2a)
±4.84 dB (FR2b)
	MTSU = 1.00 x MU (from Table B.3-3 in TR 38.903)

	6.2.1.2_1 UE maximum output power – Spherical coverage (Rel16 and forward)
	Same as 6.2.1.2
	

	6.2.2 UE maximum output power reduction
	PC3
Max Device size ≤ 30 cm
±4.92 dB (FR2a), NTC testing)
±5.10 dB (FR2b), NTC testing)
±5.20 dB (FR2a, ETC testing)
±5.38 dB (FR2b, ETC testing)

PC1
Max Device size ≤ 30 cm
±5.33 dB (FR2a), NTC testing)
±5.50 dB (FR2b), NTC testing)
±5.60 dB (FR2a, ETC testing)
±5.77 dB (FR2b, ETC testing)
	MTSU = 1.00 x MU (from Table B.4-1 in TR 38.903)

	6.2.2_1 UE maximum output power reduction enhancements
	Same as 6.2.2 for FR2a, FR2b
PC3
Max Device size ≤ 30 cm
TBD (FR2c, NTC testing)
TBD (FR2c, ETC testing)
	MTSU = 1.00 x MU (from Table B.4-1 in TR 38.903)

	6.2.3 UE maximum output power with additional requirements
	Same as 6.2.2
	

	6.2.4 Configured transmitted power
	TBD
	

	6.2.4_1 Configured transmitted power with Power Boost
	Same as 6.2.1.1
	

	<<Unchanged rows omitted>>

	6.3.1 Minimum output power
	PC1
Minimum peak EIRP, Max EIRP
Max Device size ≤ 30 cm
5.66 dB (FR2a, NTC testing)
5.96 dB (FR2b, NTC testing)
5.92 dB (FR2a, ETC testing)
6.22 dB (FR2b, ETC testing)

PC3
Minimum peak EIRP, Max EIRP
Max Device size ≤ 30 cm
±6.15 dB (FR2a & FR2b, NTC testing)
TBD (FR2c, NTC testing)
±6.41 dB (FR2a & FR2b, ETC testing))
TBD (FR2c, ETC testing)
	MTSU = 1.00 x MU (from Table B.7-1 in TR 38.903)

	<<Unchanged rows omitted>>

	6.5.1 Occupied bandwidth
	Max Device size ≤ 30cm

PC3 and PC1:
FR2a:
±0.4 [%CBW] (BW 50MHz)
±0.4 [%CBW] (BW 100MHz)
±1.2 [%CBW] (BW 200MHz)
±1.2 [%CBW] (BW 400MHz)

FR2b:
±0.4 [%CBW] (BW 50MHz)
±0.4 [%CBW] (BW 100MHz)
±1.3 [%CBW] (BW 200MHz)
±1.3 [%CBW] (BW 400MHz)

FR2c:
TBD
	

	6.5.2.1 Spectrum Emission Mask
	PC3
Max Device size ≤ 30 cm
±4.94 dB (FR2a)
±5.32 dB (FR2b)
TBD (FR2c)

PC1
Max Device size ≤ 30 cm
±6.32 dB (FR2a)
±FFS (FR2b)
	MTSU = 1.00 x MU (from Table B.16-1 in TR 38.903)

	6.5.2.1_1 Spectrum Emission Mask with Power Boost
	Same as 6.5.2.1
	

	6.5.2.3 Adjacent Channel Leakage Ratio
	PC3
Max Device size ≤ 30cm

FR2a, NTC & ETC testing:
±5.63 dB (BW ≤ 50MHz)
±6.09 dB (50MHz < BW ≤ 100MHz)
±6.09 dB (100MHz < BW ≤ 200MHz)
±6.09 dB (200MHz < BW ≤ 400MHz)

FR2b, NTC & ETC testing:
±6.09 dB (BW ≤ 50MHz)
±6.09 dB (50MHz < BW ≤ 100MHz)
±6.09 dB (100MHz < BW ≤ 200MHz)
±6.09 dB (200MHz < BW ≤ 400MHz)

FR2c, NTC & ETC testing:
TBD

PC1
Max Device size ≤ 30cm

FR2a, NTC & ETC testing:
±6.04 dB (BW ≤ 400MHz)

FR2b, NTC & ETC testing:
±6.04 dB (BW ≤ 400MHz)

	MTSU = 1.00 x MU (from Table B.17-1B in TR 38.903)

	<<Unchanged rows omitted>>

	NOTE 1:	FR2a, FR2b and FR2c are specified in Table 5.1-2. FR2a: 23.45GHz ≤ f ≤ 32.125GHz
FR2b: 32.125GHz ≤ f ≤ 40.8GHz
FR2c: 40.8GHz ≤ f ≤ 44.3GHz



Table F.1.2-2: EVM Measurement Uncertainty (MU) for PUSCH, PC3, FR2a (23.45GHz <= f <= 32.125GHz)
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	2.78%
	3.85%
	5.44%
	7.69%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	3.10%
	4.16%
	5.88%
	8.99%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	2.78%
	3.85%
	5.44%
	7.69%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	3.10%
	4.16%
	5.88%
	8.99%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	3.31%
	4.50%
	6.36%
	11.21%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	3.60%
	4.73%
	6.68%
	11.21%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	4.26%
	5.96%
	8.41%
	15.84%

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	5.01%
	7.08%
	9.99%
	15.84%

	9
	CP-OFDM QPSK
	Inner_Full 
	3.60%
	4.73%
	6.68%
	11.89%

	10
	CP-OFDM QPSK
	Outer_Full
	3.71%
	4.99%
	7.07%
	11.89%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	4.26%
	5.96%
	8.41%
	15.84%

	12
	CP-OFDM 16 QAM
	Outer_Full
	4.26%
	5.96%
	8.41%
	15.84%

	13
	CP-OFDM 64 QAM
	Inner_Full 
	6.31%
	8.91%
	12.59%
	21.13%

	14
	CP-OFDM 64 QAM
	Outer_Full
	6.31%
	8.91%
	12.59%
	21.13%



Table F.1.2-3: EVM Measurement Uncertainty (MU) for PUSCH, PC3, FR2b (32.125GHz < f <= 40.8GHz)
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	3.56%
	4.83%
	6.91%
	9.65%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	4.15%
	5.69%
	8.11%
	12.50%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	3.56%
	4.83%
	6.91%
	9.65%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	4.15%
	5.69%
	8.11%
	12.50%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	4.54%
	6.26%
	8.91%
	18.06%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	5.09%
	7.19%
	10.15%
	18.06%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	6.78%
	9.58%
	13.54%
	25.50%

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	8.06%
	11.38%
	16.09%
	25.50%

	9
	CP-OFDM QPSK
	Inner_Full 
	5.09%
	7.19%
	10.15%
	19.13%

	10
	CP-OFDM QPSK
	Outer_Full
	5.39%
	7.61%
	10.75%
	19.13%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	6.78%
	9.58%
	13.54%
	25.50%

	12
	CP-OFDM 16 QAM
	Outer_Full
	6.78%
	9.58%
	13.54%
	25.50%

	13
	CP-OFDM 64 QAM
	Inner_Full 
	10.14%
	14.33%
	20.25%
	34.01%

	14
	CP-OFDM 64 QAM
	Outer_Full
	10.14%
	14.33%
	20.25%
	34.01%



[bookmark: _Toc21026829][bookmark: _Toc27744127][bookmark: _Toc36197298][bookmark: _Toc36197990]F.1.3	Measurement of receiver
Table F.1.3-1: Maximum Test System Uncertainty (MTSU) for receiver tests
	Sub clause
	Maximum Test System Uncertainty
	Derivation of MTSU

	7.3.2 Reference sensitivity power level
	PC3
Max Device size ≤ 30 cm
±5.19 dB (FR2a, FR2b, NTC testing)
TBD (FR2c NTC testing)
±5.45 dB (FR2a, FR2b, ETC testing)
TBD (FR2c ETC testing)

PC1
Max Device size ≤ 30 cm
±5.58 dB (FR2a, FR2b, NTC testing)
± 5.83 dB (FR2a, FR2b, ETC testing)

PC5
Max Device size ≤ 30 cm
±5.58 dB (FR2a, NTC testing)
± 5.83 dB (FR2a, ETC testing)
	MTSU = 1.00 x MU (from Table B.19-1 in TR 38.903)

	7.3.4 EIS spherical coverage
	PC3
±4.90 dB (Max Device size ≤ 30 cm, FR2a, FR2b)
TBD (Max Device size ≤ 30 cm, FR2c)

PC1
±5.07 dB (Max Device size ≤ 30 cm, FR2a, FR2b)

PC5
±5.07 dB (Max Device size ≤ 30 cm, FR2a)
	MTSU = 1.00 x MU (from Table B.19-2 in TR 38.903)

	<<Unchanged rows omitted>>

	7.5 Adjacent channel selectivity
	PC3
±7.84 dB (Max Device size ≤ 30 cm, FR2a, FR2b)
TBD (Max Device size ≤ 30 cm, FR2c)

PC1
±8.31 dB (Max Device size ≤ 30 cm, FR2a)
	MTSU = 1.00 x MU (from Table B.21-1 in TR 38.903)

	<<Unchanged rows omitted>>

	NOTE 1: FR2a, FR2b and FR2c are specified in Table 5.1-2Table F.1.2-1.



[bookmark: _Toc21026830][bookmark: _Toc27744128][bookmark: _Toc36197299][bookmark: _Toc36197991]<<Unchanged sections skipped>>
[bookmark: _Toc21026833][bookmark: _Toc27744131][bookmark: _Toc36197302][bookmark: _Toc36197994]F.3.2	Measurement of transmitter
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Influence of noise is subtracted from MTSU before calculating the TT for lower limit Tx test cases.
Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)
	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	6.2.1.1 UE maximum output power (EIRP)
	PC3
Minimum peak EIRP
IFF (Max Device size ≤ 30 cm)
2.87 dB (FR2a, NTC)
2.87 dB (FR2b, NTC)
TBD (FR2c, NTC)
3.04 dB (FR2a, ETC)
3.04 dB (FR2b, ETC)
TBD (FR2c, ETC)

PC1
Minimum peak EIRP
IFF (Max Device size ≤ 30 cm)
3.12 dB (FR2a, NTC)
3.12 dB (FR2b, NTC)
3.28 dB (FR2a, ETC)
3.28 dB (FR2b, ETC)

Max EIRP
0 dB
	PC3
Minimum peak EIRP
TT = 0.60 x (MTSUIFF - 0.1) (FR2a)
TT = 0.60 x (MTSUIFF - 0.3) (FR2b)

PC1
Minimum peak EIRP
TT = 0.60 x (MTSUIFF – 0.13) (FR2a)
TT = 0.60 x (MTSUIFF – 0.20) (FR2b)

	6.2.1.1 UE maximum output power (TRP)
	PC3
Max TRP
IFF (Max Device size ≤ 30 cm)
2.65 dB (FR2a, NTC)
2.77 dB (FR2b, NTC)
TBD (FR2c, NTC)
2.82 dB (FR2a, ETC)
2.94 dB (FR2b, ETC)
TBD (FR2c, ETC)

PC1
Max TRP
IFF (Max Device size ≤ 30 cm)
2.78 dB (FR2a, NTC)
2.87 dB (FR2b, NTC)
2.94 dB (FR2a, ETC)
3.03 dB (FR2b, ETC)
	Max TRP
TT = 0.60 x MTSUIFF

	6.2.1.1_1 UE maximum output power – EIRP (Rel-16 and forward)
	Same as 6.2.1.1
	

	6.2.1.2 UE maximum output power (Spherical coverage)
	PC1
IFF (Max Device size ≤ 30 cm)
2.69 dB (FR2a)
2.69 dB (FR2b)

PC2
TBD

PC3
IFF (Max Device size ≤ 30 cm)
2.58 dB (FR2a)
2.58 dB (FR2b)
TBD (FR2c)

PC4
TBD
	PC3
TT = 0.60 x (MTSUIFF - 0.3) (FR2a)
TT = 0.60 x (MTSUIFF - 0.9) (FR2b)

PC1
TT = 0.60 x (MTSUIFF - 0.20) (FR2a)
TT = 0.60 x (MTSUIFF - 0.35) (FR2b)


	6.2.1.2_1 UE maximum output power – Spherical coverage (Rel16 and forward)
	Same as 6.2.1.2
	

	6.2.2 UE maximum output power reduction
	PC3
Minimum peak EIRP
IFF (Max Device size ≤ 30 cm)
3.11 dB (FR2a, NTC)
3.11 dB (FR2b, NTC)
3.30 dB (FR2a, ETC)
3.30 dB (FR2b, ETC)

PC1
Minimum peak EIRP
IFF (Max Device size ≤ 30 cm)
3.38 dB (FR2a, NTC)
3.38 dB (FR2b, NTC)
3.56 dB (FR2a, ETC)
3.56 dB (FR2b, ETC)
	Minimum peak EIRP
PC3
TT = 0.65 x (MTSUIFF - 0.13) (FR2a)
TT = 0.65 x (MTSUIFF - 0.31) (FR2b)

PC1
TT = 0.65 x (MTSUIFF - 0.13) (FR2a)
TT = 0.65 x (MTSUIFF - 0.3) (FR2b)

	6.2.2_1 UE maximum output power reduction enhancements
	Same as 6.2.2 for FR2a, FR2b
PC3
Minimum peak EIRP
IFF (Max Device size ≤ 30 cm)
TBD (FR2c, NTC)
TBD (FR2c, ETC)
	

	6.2.3 UE maximum output power with additional requirements
	Same as 6.2.2
	

	6.2.4 Configured transmitted power
	TBD
	

	6.2.4_1 Configured transmitted power with Power Boost
	Same as 6.2.1.1
	

	<<Unchanged rows omitted>>

	6.3.1 Minimum output power
	PC3 
Minimum EIRP
IFF (Max Device size ≤ 30 cm)
NTC
4.21 dB (FR2a 50 MHz)
2.52 dB (FR2a 100 MHz)
0.66 dB (FR2a 200 MHz)
0 dB (FR2a 400 MHz)

1.17 dB (FR2b 50 MHz)
0 dB (FR2b 100 MHz)
0 dB (FR2b 200 MHz)
0 dB (FR2b 400 MHz)

TBD (FR2c)

ETC
4.37 dB (FR2a 50 MHz)
2.68 dB (FR2a 100 MHz)
0.82 dB (FR2a 200 MHz)
0 dB (FR2a 400 MHz)

1.33 dB (FR2b 50 MHz)
0 dB (FR2b 100 MHz)
0 dB (FR2b 200 MHz)
0 dB (FR2b 400 MHz)

TBD (FR2c)
PC1 
Minimum EIRP
IFF (Max Device size ≤ 30 cm)
NTC
3.79 dB (FR2a <=400 MHz)
4.09 dB (FR2b <=400 MHz)

ETC
3.95 dB (FR2a <=400 MHz)
4.25 dB (FR2b <=400 MHz)
	Minimum EIRP
PC3
TT = max(R, ΔSNRmr + 0.65 x (MTSUIFF – 1.0)) -R

PC1
TT = ΔSNRmr + 0.65 x (MTSUIFF – ΔSNRmr)

R: Relaxation needed to limit influence of TE noise to 1 dB (specified in clause 6.3.1.5)
ΔSNRmr: Systematic offset due to noise when measuring at minimum requirement level (-13 dBm)

FR2a 50 MHz: ΔSNRmr = 0.86 dB
FR2a 100 MHz: ΔSNRmr = 1.57 dB
FR2a 200 MHz: ΔSNRmr = 2.71 dB
FR2a 400 MHz: ΔSNRmr = 4.35 dB

FR2b 50 MHz: ΔSNRmr = 2.32 dB
FR2b 100 MHz: ΔSNRmr = 3.82 dB
FR2b 200 MHz: ΔSNRmr = 5.82 dB
FR2b 400 MHz: ΔSNRmr = 8.21 dB

	<<Unchanged rows omitted>>

	6.5.1 Occupied bandwidth
	0 kHz
	Minimum requirement + TT

	6.5.2.1 Spectrum Emission Mask
	PC3
IFF (Max Device size ≤ 30 cm)
3.21 dB (FR2a)
3.46 dB (FR2b)
TBD (FR2c)

PC1
IFF (Max Device size ≤ 30 cm)
4.11 dB (FR2a)
FFS dB (FR2b)
	TT = 0.65 x MTSUIFF

	6.5.2.1_1 Spectrum Emission Mask with Power Boost
	Same as 6.5.2.1
	

	6.5.2.3 Adjacent Channel Leakage Ratio
	Absolute requirement
0 dB

Relative requirement
PC3
IFF (Max Device size ≤ 30 cm)
FR2a:
±4.66 dB (BW ≤ 50MHz)
±4.96 dB (50MHz < BW ≤ 100MHz)
±4.96 dB (100MHz < BW ≤ 200MHz)
±4.96 dB (200MHz < BW ≤ 400MHz)

FR2b:
±4.96 dB (BW ≤ 50MHz)
±4.96 dB (50MHz < BW ≤ 100MHz)
±4.96 dB (100MHz < BW ≤ 200MHz)
±4.96 dB (200MHz < BW ≤ 400MHz)

FR2c:
TBD

PC1
IFF (Max Device size ≤ 30 cm)
FR2a:
±5.26 dB (BW ≤ 400MHz)

FR2b:
±5.26 dB (BW ≤ 400MHz)
	PC3
TT = max(R, ΔSNRmr+0.65 x (MTSUIFF-1.0)) -R + TT due to metric change

TT due to metric change : 1.0 dB
R: Relaxation needed to limit influence of TE noise to 1 dB (specified in clause 6.5.2.3.5)
ΔSNRmr: Systematic offset due to noise when measuring ACP at minimum requirement level

PC1
TT = max(R, ΔSNRmr+0.65 x (MTSUIFF-0.95)) -R + TT due to metric change

	<<Unchanged rows omitted>>

	NOTE 1:	FR2a, FR2b and FR2c are specified in Table 5.1-2.FR2a: 23.45GHz ≤ f ≤ 32.125GHz
FR2b: 32.125GHz ≤ f ≤ 40.8GHz
FR2c: 40.8GHz ≤ f ≤ 44.3GHz



[bookmark: _Toc21026834][bookmark: _Toc27744132][bookmark: _Toc36197303][bookmark: _Toc36197995]F.3.3	Measurement of receiver
Table F.3.3-1: Derivation of Test Requirements (Receiver tests)
	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	7.3.2 Reference sensitivity power level
	PC3
IFF (Max Device size ≤ 30 cm)
2.34 dB (FR2a, FR2b, NTC)
2.45 dB (FR2a, FR2b, ETC)
TBD (FR2c, NTC)
TBD (FR2c, ETC)

PC1
IFF (Max Device size ≤ 30 cm)
2.51 dB (FR2a, FR2b, NTC)
2.62 dB (FR2a, FR2b, ETC)

PC5
IFF (Max Device size ≤ 30 cm)
2.51 dB (FR2a, NTC)
2.62 dB (FR2a, ETC)
	TT = 0.45 x MTSUIFF

	7.3.4 EIS spherical coverage
	PC3
IFF (Max Device size ≤ 30 cm, FR2a, FR2b)
2.21 dB
IFF (Max Device size ≤ 30 cm, FR2c)
TBD

PC1
IFF (Max Device size ≤ 30 cm, FR2a, FR2b)
2.28 dB

PC5
IFF (Max Device size ≤ 30 cm, FR2a)
2.28 dB
	TT = 0.45 x MTSUIFF

	<<Unchanged rows omitted>>

	NOTE 1:	FR2a, FR2b and FR2c are specified in Table 5.1-2Table F.3.2-1.



<<End of change>>
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