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6.2.4.1	Test purpose
To verify the UE configured transmitted power PUMAX,f,c is within the range defined prescribed by the specified nominal maximum output power and tolerance.
6.2.4.2	Test applicability
The requirements of this test are covered in test cases 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements to all types of NR UE release 15 and forward.
6.2.4.3	Minimum conformance requirements
The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [24].
The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds 
PPowerclass + DPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax
with PPowerclass the UE minimum peak EIRP as specified in sub-clause 6.2.1.1.3, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1.1.3, MPRf,c as specified in sub-clause 6.2.2.3, A-MPRf,c as specified in sub-clause 6.2.3.3, ΔMBP,n the peak EIRP relaxation as specified in section 6.2.1.1.3 and TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2.1.1.3. DPIBE is 1.0 dB if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission is QPSK, MPRf,c = 0 and when NS_200 applies and the network configures the UE to operate with mpr-PowerBoost-FR2-r16, otherwise DPIBE is 0.0 dB. The requirement is verified in beam peak direction.
maxUplinkDutyCycle-FR2 as defined in TS 38.306 [26] is a UEcapability to facilitate electromagnetic power density exposure requirements. This UE capability is applicable to all FR2 power classes.
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.
If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means.
P-MPRf,c is the power management maximum output power reduction. The UE shall apply P-MPRf,c for carrier f of serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB.
a)	ensuring compliance with applicable electromagnetic power density exposure requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;
b)	ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
NOTE 1:	P-MPRf,c was introduced in the PCMAX,f,c equation such that the UE can report to the gNB the available maximum output transmit power. This information can be used by the gNB for scheduling decisions.
NOTE 2:	P-MPRf,c and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected UL transmission path.
NOTE 3:	MPE P-MPR Reporting, as defined in TS 38.306 [26], is an optional UE capability to report P-MPRf,c when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 power classes.

The tolerance T(∆P) for applicable values of ∆P (values in dB) is specified in Table 6.2.4.3-1.
Table 6.2.4.3-1: PUMAX,f,c tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n259, n260, n261
	P = 0
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:	X is the value such that Pumax,f,c lower bound,  PPowerclass - P – T(P) = minimum output power specified in clause 6.3.1.



6.2.4.4	Test description
This test is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements.
6.2.4.5	Test requirements
This test is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements.
6.2.4_1	Configured transmitted power with Power Boost
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.
6.2.4_1.1	Test purpose
To verify the UE configured transmitted power PUMAX,f,c is within the range defined prescribed by the specified nominal maximum output power and tolerance.
6.2.4_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting mpr-PowerBoost-FR2-r16 UE capability.
6.2.4_1.3	Minimum conformance requirements
Same as clause 6.2.4.1.3.
6.2.4_1.4	Test description
6.2.4_1.4.1	Initial conditions
Same as clause 6.2.1.1.4.1
6.2.4_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.	Activate mpr-PowerBoost-FR2-r16 in ServingCellConfig information element.
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 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.
5.	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.
6.	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 6.2.4_1.5-1 to 6.2.4_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.
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.
6.2.4_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 with the following exceptions:
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  tdd-UL-DL-ConfigurationDedicated
	Not present
	
	

	  initialDownlinkBWP
	BWP-DownlinkDedicated
	
	

	
	BWP-DownlinkDedicated with condition Scell_Add
	
	Scell_Add

	
	Not present
	
	MEAS, RESUME

	  downlinkBWP-ToReleaseList
	Not present
	
	

	  downlinkBWP-ToAddModList
	Not present
	
	

	  firstActiveDownlinkBWP-Id
	BWP-Id
	
	

	
	Not present
	
	MEAS

	  bwp-InactivityTimer
	Not present
	
	

	  defaultDownlinkBWP-Id
	BWP-Id
	
	

	
	Not present
	
	MEAS, RESUME

	  uplinkConfig
	Not present
	
	MEAS, No_UL

	  uplinkConfig SEQUENCE {
	
	
	

	    initialUplinkBWP
	BWP-UplinkDedicated
	
	

	
	BWP-UplinkDedicated with condition SUL_NUL
	
	PUSCH_PUCCH_ON_SUL

	
	BWP-UplinkDedicated with condition RESUME
	
	RESUME

	    uplinkBWP-ToReleaseList
	Not present
	
	

	    uplinkBWP-ToAddModList
	Not present
	
	

	    firstActiveUplinkBWP-Id
	BWP-Id
	
	

	    pusch-ServingCellConfig
	Not present
	
	RESUME

	    pusch-ServingCellConfig CHOICE {
	
	
	

	      setup
	PUSCH-ServingCellConfig
	
	

	    }
	
	
	

	    carrierSwitching
	Not present
	
	

	    powerBoostPi2BPSK
	Not present
	
	

	    uplinkChannelBW-PerSCS-List
	Not present
	
	

	    enablePL-RS-UpdateForPUSCH-SRS-r16
	Not present
	
	

	    enableDefaultBeamPL-ForPUSCH0-0-r16
	Not present
	
	

	    enableDefaultBeamPL-ForPUCCH-r16
	Not present
	
	

	    enableDefaultBeamPL-ForSRS-r16
	Not present
	
	

	    uplinkTxSwitching-r16
	Not present
	
	

	    mpr-PowerBoost-FR2-r16
	True
	
	

	  }
	
	
	

	  supplementaryUplink
	Not present
	
	

	  supplementaryUplink SEQUENCE {
	
	
	PUSCH_PUCCH_ON_SUL

	    initialUplinkBWP
	BWP-UplinkDedicated
	
	

	
	BWP-UplinkDedicated with condition RESUME
	
	RESUME

	    uplinkBWP-ToReleaseList
	Not present
	
	

	    uplinkBWP-ToAddModList
	Not present
	
	

	    firstActiveUplinkBWP-Id
	BWP-Id
	
	

	    pusch-ServingCellConfig CHOICE {
	
	
	

	      setup
	PUSCH-ServingCellConfig
	
	

	    }
	
	
	

	    carrierSwitching
	Not present
	
	

	    powerBoostPi2BPSK
	Not present
	
	

	    uplinkChannelBW-PerSCS-List
	Not present
	
	

	    enablePL-RS-UpdateForPUSCH-SRS-r16
	Not present
	
	

	    enableDefaultBeamPL-ForPUSCH0-0-r16
	Not present
	
	

	    enableDefaultBeamPL-ForPUCCH-r16
	Not present
	
	

	    enableDefaultBeamPL-ForSRS-r16
	Not present
	
	

	    uplinkTxSwitching-r16
	Not present
	
	

	    mpr-PowerBoost-FR2-r16
	Not present
	
	

	  }
	
	
	

	  pdcch-ServingCellConfig CHOICE {
	
	
	

	    setup
	PDCCH-ServingCellConfig
	
	

	  }
	
	
	

	  pdcch-ServingCellConfig
	Not present
	
	MEAS, RESUME

	  pdsch-ServingCellConfig CHOICE {
	
	
	

	    setup
	PDSCH-ServingCellConfig
	
	

	  }
	
	
	

	  pdsch-ServingCellConfig
	Not present
	
	MEAS, RESUME

	  csi-MeasConfig
	Not present
	
	

	  sCellDeactivationTimer
	Not present
	
	

	  crossCarrierSchedulingConfig
	Not present
	
	

	  tag-Id
	0
	
	

	  dummy1
	Not present
	
	

	  pathlossReferenceLinking
	Not present
	
	

	  servingCellMO
	Not present
	
	

	
	MeasObjectId
	
	MEAS

	}
	
	
	



6.2.4_1.5	Test requirement
The EIRP derived in step 6 shall not exceed the values specified in Table 6.2.4_1.5-1 to Table 6.2.4_1.5-4.
Table 6.2.4_1.5-1: UE maximum output test requirements for power class 1
	Operating band
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	55
	41.0-TT

	n258
	55
	41.0-TT

	n260
	55
	39.0-TT

	n261
	55
	41.0-TT



Table 6.2.4_1.5-2: UE maximum output test requirements for power class 2
	Operating band
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	43
	30-TT

	n258
	43
	30-TT

	n260
	
	

	n261
	43
	30-TT



Table 6.2.4_1.5-3: UE maximum output test requirements for power class 3 for single band UE
	Operating band
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	43
	23.4-TT

	n258
	43
	23.4-TT

	n260
	43
	21.6-TT

	n261
	43
	23.4-TT



Table 6.2.4_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
	23.4-TT-MBp
	23.4-TT-MBp
	
	
	1.3
	Maximum 0.75 dB relaxation allowed for each band

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

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

	4
	n258, n261
	
	23.4-TT-MBp
	
	23.4-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
	23.4-TT-MBp
	23.4-TT-MBp
	21.6-TT-MBp
	
	1.7
	Maximum 0.75 dB relaxation allowed for each band

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

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

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

	10
	n257, n258, n260, n261
	23.4-TT-MBp
	23.4-TT-MBp
	21.6-TT-MBp
	23.4-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 6.2.4_1.5-3c applies.



Table 6.2.4_1.5-3b: Test Tolerance (Min peak EIRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.87 dB (NTC)
3.04 (ETC)
	2.87 dB (NTC)
3.04 (ETC)



Table 6.2.4_1.5-3c: 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 
	23.4-TT-MBP,n
	
	
	
	
	

	2
	n258
	 
	23.4-TT-MBP,n
	
	 
	
	

	3
	n259
	
	
	19.7-TT-MBP,n
	 
	
	

	4
	n260
	
	 
	
	21.6-TT-MBP,n
	 
	

	5
	n261
	
	
	
	
	23.4-TT-MBP,n
	  

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

	7
	n260, n261
	
	
	
	21.6-TT-MBP,n
	23.4-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 6.2.4_1.5-4: UE maximum output power test requirements for power class 4
	Operating band
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	43
	35-TT

	n258
	43
	35-TT

	n260
	43
	35-TT

	n261
	43
	35-TT


6.2A	Transmit power for CA
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