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-------- Start of changes --------
[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
[bookmark: _Hlk119040204]Editor’s note: The following aspects are either missing or not yet determined:
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
-	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

	n259
	25

	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

	n259
	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

	n259
	12.5

	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.



-------- Skipped unchanged clauses --------
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
	[2.73] dB, NTC
TBD dB, ETC
	TBD dB, NTC
TBD 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
TBD dB, ETC
	TBD dB, NTC
TBD 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

	n259
	23+TT
	43
	25-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

	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



-------- Skipped unchanged clauses --------
6.2.1.2	UE maximum output power - 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 1, 2 and 4.
- The test case is incomplete for band n259.
6.2.1.2.1	Test purpose
To verify that the spatial coverage of the UE in expected directions is acceptable. 
6.2.1.2.2	Test applicability
This test case applies to all types of release 15 NR UEs    and release 16 and forward NR UEs not supporting either CSI-RS based or SSB-based enhanced beam correspondence.
6.2.1.2.3	Minimum conformance requirements
Minimum conformance requirements are defined in clause 6.2.1.1.3.
6.2.1.2.4	Test description
6.2.1.2.4.1	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, 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 6.2.1.2.4.1-1. 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 6.2.1.2.4.1-1: Test Configuration Table
	Default 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
	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
	120 kHz

	Test Parameters

	Test ID
	ChBw
	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 and PC4 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] 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 6.2.1.2.4.1-1.
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 contents are defined in clause 6.2.1.2.4.3
6.2.1.2.4.2	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 6.2.1.2.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2.1.2.4.3.
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 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.	Through its beam correspondence procedure, DUT refines its TX beam toward that direction depending on DUT’s beam correspondence capability which shall match OEM declaration: 
4a 	If the DUT’s beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping is supported, then DUT autonomously chooses the corresponding TX beam for PUSCH transmission using downlink reference signals to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping;
4b 	If the DUT’s beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping is not present, then DUT chooses the TX beam for PUSCH transmission which is based on beam correspondence with relying on both DL measurements on downlink reference signals and network-assisted uplink beam sweeping:
4b.1) DUT uses downlink reference signals to select proper RX beam and uses autonomous beam correspondence to select the TX beam. 
4b.2) SS configures M=8 SRS resources to DUT, with the field spatialRelationInfo omitted and the field usage set as ‘beamManagement’. In case DUT supports less than 8 SRS resources, SS configures the number of SRS resources according to the maximum number of SRS resources indicated by UE capability signalling. Additionally, for codebook based PUSCH transmission, SS configures a semi-persistent SRS resource set with the field usage as 'codebook'. 
4b.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-resources configured by SS. 
4b.4) Based on measurement of the received beamManagement SRS, SS chooses the best SRS beam and, if needed, updates the spatial relation information between the semi-persistent codebook SRS resources and the SS selected beamManagement SRS resource in the activation MAC CE of the semi-persistent SRS resource. The SS indicates in the SRS Resource Indicator (SRI) field in the scheduling grant for PUSCH, if present, the SRS resource within the semi-persistent SRS resource set whose spatial relation is linked to the best detected SRS beam. 
4b.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.
5.	Measure UE EIRP value for each grid point according to the EIRP spherical coverage procedure defined in Annex K.1.5, and obtain a cumulative distribution function (CDF) of all EIRP dBm values. Alternatively, UE EIRP measurement for each grid point could be done according to Tx Fast spherical coverage procedure defined in Annex K.1.5.1. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the best beam to use. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	Identify the EIRP dBm value corresponding to %-tile (UE power class dependent) value in the applicable test requirement table in section 6.2.1.2.5.

NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
6.2.1.2.4.3	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.
6.2.1.2.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 5 shall exceed the values specified in Table 6.2.1.2.5-1 to Table 6.2.1.2.5-4.
Table 6.2.1.2.5-1: UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	n257
	32.0-TT

	n258
	32.0-TT

	n260
	30.0-TT

	n261
	32.0-TT



Table 6.2.1.2.5-2: UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	n257
	18.0-TT

	n258
	18.0-TT

	n259
	12.5-TT

	n260
	

	n261
	18.0-TT



Table 6.2.1.2.5-3: UE spherical coverage for power class 3 for single band UE or multiband UE declaring MBs = 0 in all FR2 bands
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	n257
	11.5-TT

	n258
	11.5-TT

	n259
	5.8-TT

	n260
	8-TT

	n261
	11.5-TT



----- End of changes --------
