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[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 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 NR UE release 15 and forward. 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.
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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.
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
	≤ 1.0
	≤ 0.753

	n258, n260
	≤ 1.0
	≤ 0.753

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n261
	0.0
	0.0

	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 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
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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.



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
	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.
NOTE 2:	Void



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.
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.1.1.
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 6.2.1.1.5-2: 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

	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
	
	
	
	
	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
	
	
	
	
	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
	2.77 dB



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
	2.87 dB



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-MBP,n
	 
	
	
	22.4-TT-MBP,n
	MBP,n relaxation is 0 dB

	7
	n260, n261
	
	
	
	20.6-TT-MBP,n
	22.4-TT-MBP,n
	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



[bookmark: _Toc21026397][bookmark: _Toc27743650][bookmark: _Toc36196794][bookmark: _Toc36197486][bookmark: _Toc43898151][bookmark: _Toc52550642][bookmark: _Toc58952347][bookmark: _Toc68098102][bookmark: _Toc68098375][bookmark: _Toc68360505][bookmark: _Toc76557570][bookmark: _Toc84435462][bookmark: _Toc92802630]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 release 15 and forward  that support beam correspondence without UL beam sweeping. 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.
65.	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

	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



Table 6.2.1.2.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any FR2 band (Rel-15)
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBs, ∑MBs (dB)
(Note 3)
	Comments

	
	
	n257
	n258
	n260
	n261
	
	

	1
	n257, n258
	11.5-TT-MBs
	11.5-TT-MBs
	
	
	1.25
	Maximum 0.75 dB relaxation allowed for each band

	2
	n257, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	3
	n258, n260
	
	11.5-TT-MBs
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	4
	n258, n261
	
	11.5-TT-MBs
	
	11.5-TT-MBs
	1.25
	Maximum 0.75 dB relaxation allowed for each band

	5
	n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	0.75
	No relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	6
	n257, n258, n260
	11.5-TT-MBs
	11.5-TT-MBs
	8-TT-MBs
	
	1.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	7
	n257, n258, n261
	11.5-TT-MBs
	11.5-TT-MBs
	
	11.5-TT-MBs
	1.75
	Maximum 0.75 dB relaxation allowed for each band

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

	9
	n258, n260, n261
	
	11.5-TT-MBs
	8-TT-MBs
	11.5-TT-MBs
	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
	11.5-TT-MBs
	11.5-TT-MBs
	8-TT-MBs
	11.5-TT-MBs
	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 6.2.1.1.3.3-4.
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 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 6.2.1.2.5-3c applies.



Table 6.2.1.2.5-3b: Test Tolerance (UE spherical coverage for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.58 dB
	2.58 dB



Table 6.2.1.2.5-3c: UE spherical coverage 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 
	11.5-TT-MBs,n
	
	
	
	
	

	2
	n258
	 
	11.5-TT-MBs,n
	
	 
	
	

	3
	n259
	
	
	5.8-TT-MBs,n
	 
	
	

	4
	n260
	
	 
	
	8-TT-MBs,n
	 
	

	5
	n261
	
	
	
	
	11.5-TT-MBs,n
	

	6
	n257, n261
	11.5-TT-MBs,n
	 
	
	
	11.5-TT-MBs,n
	MBs,n relaxation is 0 dB

	7
	n260, n261
	
	
	
	8-TT-MBs,n
	11.5-TT-MBs,n
	MBs,n relaxation is 0 dB for n260

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



Table 6.2.1.2.5-4: UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	n257
	25

	n258
	25

	n260
	19

	n261
	25


6.2.1.1_1	UE maximum output power - EIRP and TRP (Rel16 and forward)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Same as in 6.2.1.1
-	MU and test tolerance impact to enhanced beam correspondence side conditions is FFS
6.2.1.1_1.1	Test purpose
Same as 6.2.1.1.1
6.2.1.1_1.2	Test applicability
This test case applies to all types of NR UEs release 16 and forward supporting either SSB-based or CSI-RS based enhanced beam correspondence.
6.2.1.1_1.3	Minimum conformance requirements
Same as 6.2.1.1.3 except for the following section on multi-band relaxation factors:
For the Release 16 UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Tables 6.2.1.1_1.3.3-1 and 6.2.1.1_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_1.3-1.
Table 6.2.1.1_1.3.1-1: 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



6.2.1.1_1.4	Test description
6.2.1.1_1.4.1	Initial conditions
Same as 6.2.1.1.4.1 and 6.6.1.4.3
[bookmark: _Hlk103261474]6.2.1.1_1.4.2	Test procedure
The following cases are tested depending on UE capability:
1. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and beamCorrespondenceSSB-based-r16 is supported:
1.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1
1.2	Skip to Step 7. 
2.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, and beamCorrespondenceCSI-RS-based-r16 is supported
2.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.2.3.3-1
2.2	Skip to Step 7. 
3.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceSSB-based-r16 are supported
3.1	 Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1. 
         3.2	Repeat 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side conditions in Table 6.6.2.3.3-1 Record the verdict (as this result will not be compared to test requirements in this test case but in a different one).
.3.3	Skip to Step 7. 
4.		Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB- based-r16 is supported:
4.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1
4.2	Skip to Step 7. 
5.		Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceCSI-RS-based-r16 is supported:
5.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.2.3.3-1
5.2	Skip to Step 7
6.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceSSB-based-r16 is supported
6.1	 Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table Table 6.6.1.3.3.1.1-1. 
         6.2	Repeat 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side conditions in Table 6.6.2.3.3-1. Record the verdict (as this result will not be compared to test requirements in this test case but in a different one).
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.1.1.
6.2.1.1_1.4.3	Message contents
Same as 6.2.1.1_1.4.3
6.2.1.1_1.5	Test requirement
Same as 6.2.1.1_1.5 except for Table 6.2.1.1_1.5_1
Table 6.2.1.1_1.5-1: 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-MBP,n
	 
	
	
	22.4-TT-MBP,n
	MBP,n relaxation is 0 dB

	7
	n260, n261
	
	
	
	20.6-TT-MBP,n
	22.4-TT-MBP,n
	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.



6.2.1.2_1	UE maximum output power - Spherical coverage (Rel16 and forward)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Same as in 6.2.1.2
-	MU and test tolerance impact to enhanced beam correspondence side conditions is FFS
6.2.1.2_1.1	Test purpose
Same as 6.2.1.2.1. 
6.2.1.2.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting either SSB-based or CSI-RS based enhanced beam correspondence without UL beam sweeping.
6.2.1.2_1.3	Minimum conformance requirements
Same as 6.2.1.1_1.3 
6.2.1.2_1.4	Test description
6.2.1.2_1.4.1	Initial conditions
Same as 6.2.1.2.4.1
6.2.1.2.4.2	Test procedure
The following cases are tested depending on UE capability:
1. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and beamCorrespondenceSSB-based-r16 is supported:
1.1	Same as 6.2.1.2.4.2 with the exception that measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1
1.2	End test procedure
2.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, and beamCorrespondenceCSI-RS-based-r16 is supported
2.1	Same as 6.2.1.2.4.2 with the exception that measurements shall be carried out using only side conditions defined in Table 6.6.2.3.3-1
2.2	End test procedure . 
3.		Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB- based-r16 is supported:
3.1	Same as 6.2.1.2.4.2 with the exception that measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1
3.2 End test procedure
4.		Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceCSI-RS-based-r16 is supported:
4.1	Same as 6.2.1.2.4.2 with the exception that step 7 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.2.3.3-1
4.2 End test procedure
6.2.1.2_1.4.3				Message contents
Same as 6.2.1.1_4.3 and 6.6.1.4.3.
6.2.1.2.5	Test requirement
Same as 6.2.1.2_1,5 except Table 6.2.1.2_1.5-1 below.
Table 6.2.1.2_1.5-1: UE spherical coverage 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 
	11.5-TT-MBs,n
	
	
	
	
	

	2
	n258
	 
	11.5-TT-MBs,n
	
	 
	
	

	3
	n259
	
	
	5.8-TT-MBs,n
	 
	
	

	4
	n260
	
	 
	
	8-TT-MBs,n
	 
	

	5
	n261
	
	
	
	
	11.5-TT-MBs,n
	

	6
	n257, n261
	11.5-TT-MBs,n
	 
	
	
	11.5-TT-MBs,n
	MBs,n relaxation is 0 dB

	7
	n260, n261
	
	
	
	8-TT-MBs,n
	11.5-TT-MBs,n
	MBs,n relaxation is 0 dB for n260

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


<Unchanged Sections Skipped>
6.6	Beam correspondence
[bookmark: _Toc21026677][bookmark: _Toc27743963][bookmark: _Toc36197136][bookmark: _Toc36197828]6.6.0	General
Beam correspondence is the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping. The beam correspondence requirement is satisfied assuming the presence of both SSB and CSI-RS signal and Type D QCL is maintained between SSB and CSI-RS.
Enhanced Beam correspondence is the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping. The beam correspondence requirement is satisfied assuming the presence of either SSB and CSI-RS signal.
[bookmark: _Toc21026678][bookmark: _Toc27743964][bookmark: _Toc36197137][bookmark: _Toc36197829]6.6.1	Beam correspondence - EIRP
Editor’s note: This clause is incomplete for band n259. The following aspects are either missing or not yet determined:
Measurement Uncertainties and Test Tolerances are FFS for power class 3.
6.6.1.1	Test purpose
To verify the UE’s ability to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping within the range prescribed by the specified nominal maximum output power and beam correspondence tolerance.
6.6.1.2	Test applicability
This test case applies to all types of NR UE release 15 that do not support beam correspondence without UL beam sweeping.
This test case applies to all types of NR UE release 16 and forward that do not support SSB-based or CSI-RS based enhanced beam correspondence and do not support enhanced beam correspondence without UL beam sweeping 

6.6.1.3	Minimum conformance requirements
6.6.1.3.1	(Void)
6.6.1.3.2	(Void)
6.6.1.3.3	Beam correspondence for PC3
6.6.1.3.3.1	General
The beam correspondence requirement for PC3 UEs consists of three components: UE minimum peak EIRP (as defined in clause 6.2.1.1.3.3), UE spherical coverage (as defined in clause 6.2.1.1.3.3), and beam correspondence tolerance (as defined in clause 6.6.1.3.3.2). The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE’s beam correspondence capability IE beamCorrespondenceWithoutUL-BeamSweeping, as defined in TS 38.306 [26]:
-	If beamCorrespondenceWithoutUL-BeamSweeping is supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.1.3.3-1 and spherical coverage requirement according to Table 6.2.1.1.3.3-3 with its autonomously chosen UL beams and without uplink beam sweeping. Such a UE is considered to have met the beam correspondence tolerance requirement.
-	If beamCorrespondenceWithoutUL-BeamSweeping is not present, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.1.3.3-1 and spherical coverage requirement according to Table 6.2.1.1.3.3-3 with uplink beam sweeping. Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.1.3.3.2 and shall support uplink beam management, as defined in TS 38.306 [26].
6.6.1.3.3.1.1	Side condition for SSB and CSI-RS
The beam correspondence requirements are only applied under the following conditions:
-	The downlink reference signals including both SSB and CSI-RS are provided and Type D QCL shall be maintained between SSB and CSI-RS.
-	The reference measurement channel for beam correspondence are fulfilled according to the CSI-RS configuration in Annex A.3.
-	The beam correspondence conditions for L1-RSRP measurements are fulfilled according to Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2.
Table 6.6.1.3.3.1.1-1: Conditions for SSB based L1-RSRP measurements for beam correspondence

	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-92.2
	≥6

	
	n258
	-96.2
	

	
	n259
	-90.7
	

	
	n260
	-91.9
	

	
	n261
	-96.2
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



Table 6.6.1.3.3.1.1-2: Conditions for CSI-RS based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum CSI-RS_RP Note 2
	CSI-RS Ês/Iot

	
	
	dBm / SCSCSI-RS
	dB

	
	
	SCSCSI-RS = 120 kHz
	

	All angles Note 1
	n257
	-96.2
	≥6

	
	n258
	-96.2
	

	
	n259
	-90.7
	

	
	n260
	-91.9
	

	
	n261
	-96.2
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum CSI-RS_RP values are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum CSI-RS Ês/Iot, with no applied noise.



6.6.1.3.3.2	Beam correspondence tolerance for PC3
The beam correspondence tolerance requirement ∆EIRPBC for power class 3 UEs is defined based on a percentile of the distribution of ∆EIRPBC, defined as ∆EIRPBC = EIRP2 - EIRP1 over the link angles spanning a subset of the spherical coverage grid points, such that
-	EIRP1 is the total EIRP in dBm calculated based on the beam the UE chooses autonomously (corresponding beam) to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping.
-	EIRP2 is the best total EIRP (beam yielding highest EIRP in a given direction) in dBm which is based on beam correspondence with relying on UL beam sweeping.
-	The link angles are the ones corresponding to the top Nth percentile of the EIRP2 measurement over the whole sphere, where the value of N is according to the test point of EIRP spherical coverage requirement for power class 3, i.e. N = 50.
For power class 3 UEs, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the maximum limit in Table 6.6.1.3.3.2-1.
Table 6.6.1.3.3.2-1: UE beam correspondence tolerance for power class 3
	Operating band
	Max ∆EIRPBC at 85 %-tile ∆EIRPBC CDF (dB)

	n257
	3.0

	n258
	3.0

	n260
	3.2

	n261
	3.0

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1



6.6.1.3.4	Normative reference
The normative reference for this requirement is TS 38.101-2 [3] clause 6.6.4.
6.6.1.4	Test description
6.6.1.4.1	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 6.6.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. The downlink reference measurement channels (RMCs) are specified in Annex A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.6.1.4.1-1: Test Configuration Table for PC3
	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, 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

	2
	100
	
	
	
	

	3
	200
	
	
	
	

	4
	400
	
	
	
	

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



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 6.6.1.4.1-1.
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 6.6.1.4.3.
6.6.1.4.2	Test procedure
Test procedure without uplink beam sweeping:
1.1	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 6.6.1.4.1-1. 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 6.6.1.4.3.
1.2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1 without uplink beam sweeping (i.e., not executing steps 5.1) to step 5.5) in Annex K.1.1). Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
1.3.	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.
1.4.	Measure UE EIRP1 in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration. Repeat EIRP1 measurement for all directions in the sphere according to EIRP measurement procedure defined in Annex K.1.9 without beam sweeping for all the points in the grid. 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. EIRP1 is calculated considering both polarizations, theta and phi.
1.5	Record all the measured EIRP1values.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Test procedure with uplink beam sweeping:
2.1	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 6.6.1.4.1-1. 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 6.6.1.4.3.
2.3.	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.
2.2.	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.
2.4.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration. Repeat EIRP measurements for all directions in the sphere according to EIRP measurement procedure defined in Annex K.1.9 with beam sweeping. 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.
2.5.	Record all the measured EIRP2 values.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
2.6.	Calculate the ΔEIRPBC = EIRP2 – EIRP1.
2.7.	Calculate a cumulative distribution function for the ΔEIRPBC values.
NOTE 2: The ΔEIRPtarget-CDF is then obtained from the Cumulative Distribution Function (CDF) computed using ΔEIRPBC for each of all top Nth percentile of the EIRP2 measurement points in the grid. When using constant step size measurement grids, a theta-dependent correction shall be applied, i.e., the PDF probability contribution for each measurement point is scaled by sin(θ) or the normalized Clenshaw-Curtis weights W()/W(90o), introduced in Section M.4.2.1.
6.6.1.4.3	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 and with following exceptions:
Table 6.6.1.4.3-1: SRS-Config: SpatialRelationInfo test requirement for with beam sweeping
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	spatialRelationInfo
	Not present
	The UE can consider the UL beam sweeping.
	



Table 6.6.1.4.3-2: SRS-Config: SpatialRelationInfo test requirement for without beam sweeping
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	spatialRelationInfo
	 SRS-SpatialRelationInfo
	The UE consider autonomous beam selection
	



Table 6.6.1.4.3-3: SRS-Config: ssb-Index test requirement for without beam sweeping
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	           ssb-Index
	SSB-Index
	
	



Table 6.6.1.4.3-4: SRS-Config: SRS resources test requirement for with beam sweeping
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	srs-ResourceSetToReleaseList
	Not present
	
	

	srs-ResourceSetToAddModList SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SEQUENCE {
	2 entries
	1 set with 8 SRS resources using 'beamManagement' plus
1 set with 1 semi-persistent SRS resource using ‘codebook’
	

	  SRS-ResourceSet[1] SEQUENCE{
	
	For the ‘beamManagement’ resource set
	

	   usage
	beamManagement
	
	

	   resourceType CHOICE {
	aperiodic
	
	

	  }
	
	
	

	  SRS-ResourceSet[2] SEQUENCE{
	
	For the semi-persistent SRS resource set
	

	   usage
	codebook
	
	

	   resourceType CHOICE {
	semi-persistent
	
	

	  } 
	
	
	

	srs-ResourceToReleaseList
	Not present
	
	

	srs_ResourceToAddModList
	9
	The default beam correspondence SRS resource upper limit (M) = 8 in Rel-15 for the ‘beamManagement’ SRS Resource set plus
1 resource for the semi-persistent SRS ‘codebook’ resource set.
	



Table 6.6.1.4.3-5: CSI-RS-ResourceMapping: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-45

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ResourceMapping ::= SEQUENCE {
	
	
	

	  frequencyDomainAllocation CHOICE {
	
	
	

	    row1
	0001
	k0 = 0, row1,
1Tx test cases
	

	  }
	
	
	

	  nrofPorts 
	p1
	1Tx test cases
	

	  firstOFDMSymbolInTimeDomain
	6 for resource #0
	 
	

	
	7 for resource #1
	
	

	
	8 for resource #2
	
	

	
	9 for resource #3
	
	

	
	10 for resource #4
	
	

	
	11 for resource #5
	
	

	
	12 for resource #6
	
	

	
	13 for resource #7
	
	

	  cdm-Type
	noCDM
	
	

	  density CHOICE {
	
	
	

	    three
	NULL
	
	

	  }
	
	
	

	  freqBand
	CSI-FrequencyOccupation
	
	

	}
	
	
	



Table 6.6.1.4.3-6: NZP-CSI-RS-Resource: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-85

	Information Element
	Value/remark
	Comment
	Condition

	NZP-CSI-RS-Resource ::= SEQUENCE {
	
	
	

	  nzp-CSI-RS-ResourceId
	NZP-CSI-RS-ResourceId
	
	

	  resourceMapping
	CSI-RS-ResourceMapping
	
	

	  powerControlOffset
	0
	
	

	  powerControlOffsetSS 
	db0
	
	

	  scramblingID
	ScramblingId
	
	

	  periodicityAndOffset
	CSI-ResourcePeriodicityAndOffset
	
	

	  qcl-InfoPeriodicCSI-RS
	TCI-StateId
	
	

	}
	
	
	



Table 6.6.1.4.3-7: NZP-CSI-RS-ResourceSet: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-87

	Information Element
	Value/remark
	Comment
	Condition

	NZP-CSI-RS-ResourceSet ::= SEQUENCE {
	
	
	

	  nzp-CSI-ResourceSetId
	NZP-CSI-RS-ResourceSetId
	
	

	  nzp-CSI-RS-Resources SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF {
	[1 entry]
	
	

	    NZP-CSI-RS-ResourceId[1]
	NZP-CSI-RS-ResourceId
	
	

	  }
	
	
	

	  repetition 
	on
	
	

	  aperiodicTriggeringOffset
	0
	Depending on UE capability
	

	  trs-Info
	Not present
	
	

	
	 
	
	 

	}
	
	
	



Table 6.6.1.4.3-8: NZP-CSI-RS-ResourceId: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-86

	Information Element
	Value/remark
	Comment
	Condition

	NZP-CSI-RS-ResourceId
	30 for resource #0
	
	

	
	31 for resource #1
	
	

	
	32 for resource #2
	
	

	
	33 for resource #3
	
	

	
	34 for resource #4
	
	

	
	35 for resource #5
	
	

	
	36 for resource #6
	
	

	
	37 for resource #7
	
	



Table 6.6.1.4.3-9: CSI-ResourceConfig: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-39

	Information Element
	Value/remark
	Comment
	Condition

	CSI-ResourceConfig ::= SEQUENCE {
	
	
	

	  csi-ResourceConfigId
	CSI-ResourceConfigId
	
	

	  csi-RS-ResourceSetList   CHOICE {
	
	
	

	    nzp-CSI-RS-SSB  SEQUENCE {
	
	
	

	      nzp-CSI-RS-ResourceSetList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)) OF {
	2 entries
	
	

	        NZP-CSI-RS-ResourceSetId[0]
	0
	
	

	        NZP-CSI-RS-ResourceSetId[1]
	1
	
	

	      }
	
	
	

	      csi-SSB-ResourceSetList
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  bwp-Id
	BWP-Id
	
	

	  resourceType
	aperiodic
	
	

	}
	
	
	



Table 6.6.1.4.3-10: CSI-FrequencyOccupation: CSI-RS test requirements
	Derivation Path: TS 38.508-1 [10], clause 4.6.3, Table 4.6.3-33

	Information Element
	Value/remark
	Comment
	Condition

	CSI-FrequencyOccupation ::= SEQUENCE {
	
	
	

	  startingRB
	0
	
	

	  nrofRBs
	48
	
	FR2_≥100MHz

	
	32
	
	FR2_50MHz

	}
	
	
	



6.6.1.5	Test requirements
The defined %-tile EIRP in measurement distribution derived in step 2.6 shall exceed the values specified in Table 6.2.1.2.5-3 in clause 6.2.1.2.5. The defined %-tile ΔEIRPBC in measurement distribution derived in step 2.7 shall not exceed the values specified in Table 6.6.1.5-1 and Table 6.6.1.5-2.
Table 6.6.1.5-1: UE beam correspondence tolerance for power class 3
	Operating band
	Max ∆EIRPBC at 85th %-tile ∆EIRPBC CDF (dB)

	n257
	3.0 +TT

	n258
	3.0 +TT

	n260
	3.2 +TT

	n261
	3.0 +TT

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1



Table 6.6.1.5-2: Test Tolerance (TT) for UE beam correspondence tolerance for power class 3
	Operating band
	Test Tolerance (dB)

	n257, n258, n260, n261
	1.26

	n259
	FFS



6.6.2	Enhanced Beam correspondence – EIRP
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 3. 
· Minimum conformance requirements section can be merged into common sub-clause for both Rel15 and Rel16 requirements.
· Test Applicability, Test Procedure and Test Requirements section is FFS.
· SSB conditions in Table 6.6.2.4.1-1 needs to be updated with test tolerance values.Test tolerance impact on enhanced beam correspondence side conditions is FFS
6.6.2.1	Test purpose
To verify the UE’s ability to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping within the range prescribed by the specified nominal maximum output power and beam correspondence tolerance.
6.6.2.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that  support either CSI-RS or SSB based beam correspondence either and with or without UL beam sweeping.do not support beam correspondence without UL beam sweeping.
6.6.2.3	Minimum conformance requirements
6.6.2.3.1	Enhanced Beam correspondence for PC3
6.6.2.3.1.1	General Test Coverage Rules
The beam correspondence requirement for PC3 UEs consists of three components: UE minimum peak EIRP (as defined in clause 6.2.1.1.3.3), UE spherical coverage (as defined in clause 6.2.1.1.3.3), and beam correspondence tolerance (as defined in clause 6.6.1.3.3.2). The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE’s beam correspondence capability IE beamCorrespondenceWithoutUL-BeamSweeping, as defined in TS 38.306 [26]:
If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 are supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.1.3.3-1 and spherical coverage requirement according to Table 6.2.1.1.3.3-3 using the side conditions for SSB based enhanced beam correspondence requirements as defined in Clause 6.6.2.3.2. 
-	If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceCSI-RS-based-r16 are supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.1.3.3-1 and spherical coverage requirement according to Table 6.2.1.1.3.3-3 using the side conditions for CSI-RS based enhanced beam correspondence requirements as defined in Clause 6.6.2.3.3.
If beamCorrespondenceWithoutUL-BeamSweeping is not present and beamCorrespondenceSSB-based-r16 is supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.1.3.3-1 and spherical coverage requirement according to Table 6.2.1.1.3.3-3 with uplink beam sweeping using the side conditions for SSB based enhanced beam correspondence requirements as defined in Clause 6.6.2.3.2.  Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.1.3.3.2 and shall support uplink beam management, as defined in TS 38.306 [14]. 
-	If beamCorrespondenceWithoutUL-BeamSweeping is not present and beamCorrespondenceCSI-RS-based-r16 is supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.1.3.3-1 and spherical coverage requirement according to Table 6.2.1.1.3.3-3 with uplink beam sweeping using the side conditions for CSI-RS based enhanced beam correspondence requirements as defined in Clause 6.6.2.3.3. Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.1.3.3.2 and shall support uplink beam management, as defined in TS 38.306 [14].
6.6.2.3.1.2	Applicability rules based on support for type of enhanced beam correspondence
For UEs supporting more than one type of beam correspondence, the following applicability rules apply:
-	If a UE meets enhanced beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
-	For a UE supporting either SSB based or CSI-RS based enhanced beam correspondence, UE shall meet the supported enhanced beam correspondence requirements.
-	For a UE supporting both SSB based and CSI-RS based enhanced beam correspondence, the UE shall meet  both SSB based and CSI-RS based enhanced beam correspondence requirements and the following applicability rules for verifying the requirements apply:
-	The enhanced beam correspondence requirements shall be verified with the SSB based enhanced beam correspondence side conditions in clause 6.6.2.3.2
-	If the UE meets the SSB based enhanced beam correspondence requirements using the side conditions in clause 6.6.2.3.2 and meets the minimum peak EIRP requirement as defined in clause 6.2.1.1 using the CSI-RS based side conditions in clause 6.6.2.3.3, where the link direction is determined in the SSB based enhanced beam correspondence test, the UE is considered to have met both the SSB based and CSI-RS based enhanced beam correspondence requirements.
-	Otherwise, if UE does not meet the minimum peak EIRP requirement as defined in clause 6.2.1.3 using the CSI-RS based side conditions in clause 6.6.4.3.3, the enhanced beam correspondence requirements shall be further verified for the UE with the CSI-RS based enhanced beam correspondence side conditions in clause 6.6.2.3.3.
[bookmark: _Toc52196558][bookmark: _Toc52197538][bookmark: _Toc53173261][bookmark: _Toc53173630][bookmark: _Toc61118898][bookmark: _Toc61119280][bookmark: _Toc61119661][bookmark: _Toc67923852]6.6.2.3.2	Side Condition for SSB based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on SSB are only applied under the following side conditions:
-	The downlink reference signal SSB is provided and CSI-RS is not provided.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.1.3.3.1.1-1.
[bookmark: _Toc52196559][bookmark: _Toc52197539][bookmark: _Toc53173262][bookmark: _Toc53173631][bookmark: _Toc61118899][bookmark: _Toc61119281][bookmark: _Toc61119662][bookmark: _Toc67923853]6.6.2.3.3	Side Condition for CSI-RS based enhanced Beam Correspondence requirements
The beam correspondence requirements for beam correspondence based on CSI-RS are only applied under the following side conditions:
-	The downlink reference signals including both SSB and CSI-RS are provided. 
-	The reference measurement channel for beam correspondence are fulfilled according to the CSI-RS configuration in Annex A.3.
-	For beam correspondence, conditions for L1-RSRP measurements are fulfilled according to Table 6.6.1.3.3.1.1-2 and SSB signal is provided according to Table 6.6.2.3.3-1.
Table 6.6.2.3.3-1: SSB signal conditions for CSI-RS based beam correspondence requirements
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-101,4
	≥1

	
	n258
	-101,4
	

	
	n259
	-97,1
	

	
	n260
	-97,1
	

	
	n261
	-101,4
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by ΣMBS, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



6.6.2.3.4	Normative reference
The normative reference for this requirement is TS 38.101-2 [3] clause 6.6.4
6.6.2.4	Test description
6.6.2.4.1	Initial conditions
Same as 6.6.1.4.1 with the SSB signal conditions in case of CSI-RS based beam correspondence configured as per Table 6.6.2.4.1-1
Table 6.6.2.4.1-1 SSB signal conditions for CSI-RS based beam correspondence requirements
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-101,4
	≥1

	
	n258
	-101,4
	

	
	n259
	-97,1
	

	
	n260
	-97,1
	

	
	n261
	-101,4
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by ΣMBS, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



6.6.2.4.2	Test procedure
r16 is supported
FFS
Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB-RS-based-r16 is supported
a)	For Min peak EIRP:
-	Same test description as in clause 6.2.1.1.4 (skipping test step 7) with the following exceptions: Measurement shall be carried out using side conditions defined in Table 6.6.1.3.3.1.1-1.
Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceCSI-RS-based-r16 is supported
The following cases are tested depending on UE capability:
FFS
1. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, uplink beam management and beamCorrespondenceSSB-based-r16 is are supported:
1.1	Same as 6.6.1.4.2 with the exception that measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1.FFS
1.2	End test procedure. 
2.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, uplink beam management and beamCorrespondenceCSI-RS-based-r16 is supported
FFS 2.1	Same as 6.6.1.4.2 with the exception that measurements shall be carried out using only side conditions defined in Table 6.6.2.3.3-1.
2.2	End test procedure. 
3.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, uplink beam management, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceSSB-based-r16 is are supported
FFS3.1	Same as 6.6.1.4.2 with the exception that measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1
3.2 	If measurement performed in 6.2.1.1_1.4.2 Step 3.2 was fail, repeat test same as 6.6.1.4.2 with the exception that measurements shall be carried out using only side conditions defined in Table 6.6.2.3.3-1.
3.3	 End test procedure.

FFS
6.6.2.4.3	Message contents
Editor’s note : Requires additional updates for Rel.16 related SSB and CSI-RS Beam Correspondence IEs.
Same as the message contents in 6.6.1.4.3 with additional IEs for Rel.16 enhanced Beam Correspondence as listed in the tables below.
FFS.
6.6.2.5	Test requirements
The defined %-tile EIRP in measurement distribution derived within 6.6.2.4.2 (as per in step 2.6 of clause 6.6.1.4.2) shall exceed the values specified in Table 6.2.1.2.5-3 in clause 6.2.1.2.5. The defined %-tile ΔEIRPBC in measurement distribution derived in step 2.7 shall not exceed the values specified in Table 6.6.1.5-1.
Table 6.6.1.5-1: UE beam correspondence tolerance for power class 3
	Operating band
	Max ∆EIRPBC at 85th %-tile ∆EIRPBC CDF (dB)

	n257
	3.0 +TT

	n258
	3.0 +TT

	n260
	3.2 +TT

	n261
	3.0 +TT

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



<Unchanged Sections Skipped>
[bookmark: _Toc21026854][bookmark: _Toc27744152][bookmark: _Toc36197323][bookmark: _Toc36198015]K.1.1	TX beam peak direction search
This Tx beam peak search procedure applies to DUTs with and without support of beamCorrespondenceWithoutUL-BeamSweeping. The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal downlink polarization). The TX beam peak direction search grid points for this single grid approach are defined in Annex M.2.1. Alternatively, a coarse and fine grid approach could be used according to the definition in Annex M.2.2.
The beam peak searches shall be performed for every test frequency range by default unless the device manufacturer explicitly declares that the beam peak at the mid test frequency range is applicable for the remaining (low, high) test frequency ranges. Beam peak search results cannot be re-used across different bands that do not overlap. Beam peak search results can be re-used from bands that completely contain the target bands if explicitly declared with a declaration.
A beam peak search shall be performed for every intra-band contiguous combination and CA BW class by default unless the device manufacturer explicitly declares that the beam peak for a reference (frequency band, CBW) or (frequency band combination, CA BW class)  is applicable for a group of other intra-band contiguous combinations and CA BW classes.
The beam peak searches shall be performed for every modulation by default unless the device manufacturer explicitly declares that the beam peak at the QPSK modulation is applicable for the remaining 16QAM and 64QAM modulations.
The beam peak searches shall be performed for every waveform by default unless the device manufacturer explicitly declares that the beam peak from one waveform is applicable for the other waveform.
The beam peak searches shall be performed separately for NTC (Normal), ETC (TL), and ETC (TH).
The measurement procedure includes the following steps:
1)	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-7 [3] to mount the DUT inside the QZ. 
2) 	Position the DUT in DUT Orientation 1 from Tables  N.2-1 through N.2-7 [3]. 
3) 	Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the TX beam towards the measurement antenna.  Allow at least BEAM_SELECT_WAIT_TIME  for the UE TX beam selection to complete. 
4)	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 for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME  for the UE Tx beam selection to complete.
5)	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:
-	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;
-	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 (NOTE 3).
6)	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.
7)	Measure the mean power Pmeas (PolMeas= PolLink=) of the modulated signal arriving at the power measurement equipment (such as a spectrum analyser, power meter, or gNB emulator).
8)	Calculate EIRP (PolMeas= PolLink=)   by adding the composite loss of the entire transmission path for utilized signal path, LEIRP,θ, and frequency to the measured power Pmeas(PolMeas= PolLink=).
9)	Measure the mean power Pmeas (PolMeas= PolLink=) of the modulated signal arriving at the power measurement equipment.
10)	Calculate EIRP (PolMeas= PolLink=) by adding the composite losses of the entire transmission path for utilized signal path, LEIRP,φ, and frequency to the measured power Pmeas (PolMeas= PolLink=).
11)	Calculate total EIRP(PolLink=)  = EIRP(PolMeas= PolLink=)  + EIRP(PolMeas= PolLink=).
12)	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
[bookmark: _Hlk535232831]13)	Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the TX beam towards the measurement antenna. Allow at least BEAM_SELECT_WAIT_TIME for the UE TX beam selection to complete.
14)	Repeat steps 4 through 12 and get the result of total EIRP(PolLink=)  = EIRP(PolMeas= PolLink=)  + EIRP(PolMeas= PolLink=)
15) Advance to the next grid point and repeat steps 3 through 14 until measurements within zenith range 0o≤≤90o  have been completed
16)	After the measurements within zenith range 0o≤≤90o have been completed and 
a) if the re-positioning concept is applied to the TX test cases, position the device in DUT Orientation 2 (either Options 1 or 2) from Tables N.2-1 through N.2-7 [3] for the Alignment Option selected in Step 1. For the TX beam peak search in the second hemisphere, perform steps 3 through 15 for the range of zenith angles 90o<≤0o. 
b) if the re-positioning concept is not applied to the TX test cases, continue steps 3 through 15 for the range of zenith angles 90o<≤180o
If the beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping is not present, the above step 5) can be further clarified as following sub-steps:
5.1) DUT uses downlink reference signals to select proper RX beam and uses autonomous beam correspondence to select the TX beam. 
5.2) 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'.
5.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-resources configured by SS. 
5.4) 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.
5.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.

The TX beam peak direction is where the maximum total component of EIRP(PolLink=) or EIRP(PolLink=) is found. Whenever this TX beam peak direction is used, if the UE does not support beamCorrespondenceWithoutUL-BeamSweeping, 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 just before setting TX beam peak direction.
NOTE 1:	Void.
NOTE 2: 	VOID.
NOTE 3:
[bookmark: _Hlk103262688][bookmark: _Hlk103262647]	In order to allow the UE to carry out its Rel 15 beam correspondence procedure, the side conditions for SSB  based and CSI-RS based L1-RSRP measurements are configured as per Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2 respectively.
For Release 16 and forward UEs: unless otherwise stated within the test case, the following side conditions are applied for the enhanced beam correspondence procedure, depending on the UE capability
a. If beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and beamCorrespondenceSSB-based-r16 is supported: use side conditions defined in Table 6.6.1.3.3.1.1-1
b. If beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, and beamCorrespondenceCSI-RS-based-r16 is supported: use side conditions defined in Table 6.6.2.3.3-1
c. If beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and beamCorrespondenceSSB-based-r16 and beamCorrespondenceCSI-RS-based-r16 are supported: use side conditions defined in Table 6.6.1.3.3.1.1-1.
d. If beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and beamCorrespondenceSSB-based-r16 and beamCorrespondenceCSI-RS-based-r16 are NOT supported: use side conditions defined in Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2.
e. If beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB-based-r16 is supported: use side conditions defined in Table 6.6.1.3.3.1.1-1
f. If beamCorrespondenceWithoutUL-BeamSweeping is supported, and beamCorrespondenceCSI-RS-based-r16 is supported: use side conditions defined in Table 6.6.2.3.3-1
g. If beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB-based-r16 and beamCorrespondenceCSI-RS-based-r16 are supported: use side conditions defined in Table 6.6.1.3.3.1.1-1.
h. If beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB-based-r16 and beamCorrespondenceCSI-RS-based-r16 are NOT supported: use side conditions defined in Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2.
<Unchanged Sections Skipped>
[bookmark: _Toc21026862][bookmark: _Toc27744160][bookmark: _Toc36197331][bookmark: _Toc36198023]K.1.9	Beam Correspondence tolerance procedure
Editor’s Note: The side conditions for downlink reference signals SSB and CSI-RS in beam correspondence tolerance test are FFS.
This beam correspondence tolerance procedure applies to the DUT with beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping not present (which shall match OEM declaration), such that DUT relies on uplink beam sweeping to fulfil the minimum peak EIRP and spherical coverage requirements.
The measurement procedure includes the following steps for each of the points in the grid:
1)	Follow the test procedures specified in subclause K.1.5 with uplink beam sweeping disabled, obtain total EIRP1(PolLink=) and total EIRP1(PolLink=EIRP1 is calculated by EIRP1 = maximum(EIRP1(PolLink=), EIRP1(PolLink=).
2)	Follow the test procedures specified in subclause K.1.5, with uplink beam sweeping enabled (SS does not configure the spatialRelationInfo to DUT) during DUT TX beam refinement, obtain total EIRP2(PolLink=) and total EIRP2(PolLink=EIRP2 is calculated by EIRP2 = maximum(EIRP2(PolLink=), EIRP2(PolLink=).
3)	Calculate the ΔEIRPBC = EIRP2 – EIRP1.
The ΔEIRPtarget-CDF is then obtained from the Cumulative Distribution Function (CDF) computed using ΔEIRPBC for each of all top Nth percentile of the EIRP2 measurement points in the grid. When using constant step size measurement grids, a theta-dependent correction shall be applied, i.e., the PDF probability contribution for each measurement point is scaled by sin(θ) or the normalized Clenshaw-Curtis weights W()/W(90o), introduced in Section M.4.2.1.
NOTE:	ΔEIRPBC is introduced for beam correspondence tolerance based on two EIRP measurements (EIRP1 and EIRP2). EIRP1 is the measured total EIRP based on the beam which DUT chooses autonomously (corresponding beam) to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping. EIRP2 is the measured total EIRP based on the beam yielding highest EIRP in a given direction, which is based on beam correspondence with relying on UL beam sweeping. ΔEIRPBC shall be calculated over the link angles spanning a subset of the spherical coverage grid points which are corresponding to the top Nth percentile of the EIRP2 measurement points in the grid, where the value of N is according to EIRP spherical coverage requirement of DUT’s power class defined in TS 38.101-2 [3] clause 6.2.1, e.g., N=50 for power class 3 DUT.
<End of changes>

