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<Start of modified section>
[bookmark: _Toc504727839][bookmark: _Toc511642625]6.2.2	Maximum Power Reduction (MPR)
Editor’s Note:
- Initial condition is not complete.
- Message contents is not complete.
- Test tolerance is not complete.
- How to deal with TDD slots with transient periods is FFS.
- Starting time position of 200ms in test procedure 2 is FFS.
- Combination of test frequency, Channel BW, SCS and Test ID is FFS.
- Test procedure to switch OFDM waveform is FFS.
- Table format in 6.2.2.5 need to follow what was done in A-MPR test in LTE instead of MPR test in LTE.
[bookmark: _Toc504727840]6.2.2.1	Test purpose
The number of RB identified in Table 6.2.2.3-1 is based on meeting the requirements for adjacent channel leakage ratio and the maximum power reduction (MPR) due to Cubic Metric (CM).
[bookmark: _Toc504727841]6.2.2.2	Test applicability
The requirements of this test apply in test cases 6.5.2.2.1 Adjacent Channel Leakage power Ratio to all types of NR Power Class [2] and 3 UE release 15 and forward
[bookmark: _Toc504727842]6.2.2.3	Minimum conformance requirements
UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE Power Class [2] and 3, the allowed maximum power reduction (MPR) is defined in Table 6.2.2.3-1 for channel bandwidths that meets both following criteria:
•	Channel bandwidth ≤ 100MHz.
•	Relative channel bandwidth ≤ 4% for TDD bands and ≤ 3% for FDD bands.
Where relative channel bandwith = 2*BWChannel / (FUL_low  + FUL_high).For UE Power Class [2] and 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.1.5-1 due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.2.3-1.
Table 6.2.2.3-1: Maximum Power Reduction (MPR) for Power Class [2] and 3
	Modulation
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	≤ 0.5
	0

	DFT-s-OFDM QPSK
	≤ 1
	0

	DFT-s-OFDM 16 QAM
	≤ 2
	≤ 1

	DFT-s-OFDM 64 QAM
	≤ 2.5

	DFT-s-OFDM 256 QAM
	4.5

	CP-OFDM QPSK
	≤ 3
	≤ 1.5

	CP-OFDM 16 QAM
	≤ 3
	≤ 2

	CP-OFDM 64 QAM
	≤ 3.5

	CP-OFDM 256 QAM
	≤ 6.5



Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
NRBLCRB,Max is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBStart,Low = max(1, floor(LCRB/2)) rounded down to next integer with floor at 1
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = LCRB,Max – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met
RBStart,Low ≤ RBStart ≤ RBStart,High, and
LCRB ≤ ceil(NRB/2)
where ceil(x) is the smallest integer greater than or equal to x.
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation
Where Inner RB allocation range is specified as follows: Inner RB allocation are LCRB/2 away from each edge of the maximum RB allocation for all LCRB ≤ LCRB,Max/2 rounded up to the next integer.
RBStart,Inner : valid RBStart values for Inner RB allocations
For LCRB ≤ LCRB,Max/2 rounded up to the next integer, RBStart,Low ≤ RBStart,Inner ≤ RBStart,High
Where Outer RB allocation range is all allocations which are not Inner RB allocation
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.2.2.
[bookmark: _Toc504727843]6.2.2.4	Test description
[bookmark: _Toc504727844]6.2.2.4.1	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, channel bandwidths and sub-carrier spacing based on NR operating bands specified in table [TBD]. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].
Table 6.2.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause [TBD]
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause [TBD]
	TBD

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause [TBD]
	FFS

	Test SCS as specified in TS 38.508-1 [5] subclause [TBD]
	FFS

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for Maximum Power 
	Modulation
	RB allocation (NOTE 1)

	1
	Reduction (MPR) test case
	DFT-s-OFDM PI/2 BPSK
	Outer Full

	2
	
	DFT-s-OFDM QPSK
	Outer Full

	3
	
	DFT-s-OFDM 16 QAM
	Inner Full

	4
	
	DFT-s-OFDM 16 QAM
	Outer Full

	5
	
	DFT-s-OFDM 64 QAM
	Outer Full

	6
	
	DFT-s-OFDM 256 QAM
	Outer Full

	7
	
	CP-OFDM QPSK
	Inner Full

	8
	
	CP-OFDM QPSK
	Outer Full

	9
	
	CP-OFDM 16 QAM
	Inner Full

	10
	
	CP-OFDM 16 QAM
	Outer Full

	11
	
	CP-OFDM 64 QAM
	Outer Full

	12
	
	CP-OFDM 256 QAM
	Outer Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2:	The test of inner RB allocation of DFT-s-OFDM PI/2 BPSK and DFT-s-OFDM QPSK modulation is carried out in 6.2.1.



1.	Connect the SS to the UE antenna connectors as shown in [TBD].
2.	The parameter settings for the cell are set up according to [TBD].
3.	Downlink signals are initially set up according to [TBD], and uplink signals according to [TBD].
4.	The UL Reference Measurement Channel is set according to Table 6.2.2.4.1-1.
5.	Propagation conditions are set according to [TBD].
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.2.2.4.3. 
[bookmark: _Toc504727845]6.2.2.4.2	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 6.2.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms for the UE to reach PUMAX level.
3.	Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one sub-frame (1ms).
[bookmark: _Toc504727846]6.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause [TBD].
[bookmark: _Toc504727847]6.2.2.5	Test requirement
The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.2.5-1 and Table 6.2.2.5-25.
Table 6.2.2.5-1: UE Power Class test requirements(for Bands n41, n82, n84, n86)
	Test ID
	PPowerClass
	MPR (dB)
	TL,c
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	0.5
	2
	0
	22.5
	2.0
	25.0 + TT
	20.5 - TT

	2
	23
	1
	2
	0
	22
	2.0
	25.0 + TT
	20.0 - TT

	3
	23
	1
	2
	0
	22
	2.0
	25.0 + TT
	20.0 - TT

	4
	23
	2
	2
	0
	21
	2.0
	25.0 + TT
	19.0 - TT

	5
	23
	2.5
	2
	0
	20.5
	2.5
	25.0 + TT
	18.0 - TT

	6
	23
	4.5
	2
	0
	18.5
	4.0
	25.0 + TT
	14.5 - TT

	7
	23
	1.5
	2
	0
	21.5
	2.0
	25.0 + TT
	19.5 - TT

	8
	23
	3
	2
	0
	20
	2.5
	25.0 + TT
	17.5 - TT

	9
	23
	2
	2
	0
	21
	2.0
	25.0 + TT
	19.0 - TT

	10
	23
	3
	2
	0
	20
	2.5
	25.0 + TT
	17.5 - TT

	11
	23
	3.5
	2
	0
	19.5
	3.5
	25.0 + TT
	16.0 - TT

	12
	23
	6.5
	2
	0
	16.5
	5.0
	25.0 + TT
	11.5 - TT

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2: 	Power class 3 is default power class unless otherwise stated.
NOTE 3:	For Band n41, refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB



Table 6.2.2.5-2: UE Power Class test requirements(for Bands n80, n81)
	Test ID
	PPowerClass
	MPR (dB)
	TL,c
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	0.5
	0
	0
	22.5
	2.0
	25.0 + TT
	20.5 - TT

	2
	23
	1
	0
	0
	22
	2.0
	25.0 + TT
	20.0 - TT

	3
	23
	1
	0
	0
	22
	2.0
	25.0 + TT
	20.0 - TT

	4
	23
	2
	0
	0
	21
	2.0
	25.0 + TT
	19.0 - TT

	5
	23
	2.5
	0
	0
	20.5
	2.5
	25.0 + TT
	18.0 - TT

	6
	23
	4.5
	0
	0
	18.5
	4.0
	25.0 + TT
	14.5 - TT

	7
	23
	1.5
	0
	0
	21.5
	2.0
	25.0 + TT
	19.5 - TT

	8
	23
	3
	0
	0
	20
	2.5
	25.0 + TT
	17.5 - TT

	9
	23
	2
	0
	0
	21
	2.0
	25.0 + TT
	19.0 - TT

	10
	23
	3
	0
	0
	20
	2.5
	25.0 + TT
	17.5 - TT

	11
	23
	3.5
	0
	0
	19.5
	3.5
	25.0 + TT
	16.0 - TT

	12
	23
	6.5
	0
	0
	16.5
	5.0
	25.0 + TT
	11.5 - TT

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2: 	Power class 3 is default power class unless otherwise stated.



Table 6.2.2.5-3: UE Power Class test requirements(for Bands n71, n83)
	Test ID
	PPowerClass
	MPR (dB)
	TL,c
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	0.5
	2.5
	0
	22.5
	2.0
	25.0 + TT
	20.0 - TT

	2
	23
	1
	2.5
	0
	22
	2.0
	25.0 + TT
	19.5 - TT

	3
	23
	1
	2.5
	0
	22
	2.0
	25.0 + TT
	19.5 - TT

	4
	23
	2
	2.5
	0
	21
	2.0
	25.0 + TT
	18.5 - TT

	5
	23
	2.5
	2.5
	0
	20.5
	2.5
	25.0 + TT
	18.0 - TT

	6
	23
	4.5
	2.5
	0
	18.5
	4.0
	25.0 + TT
	14.5 - TT

	7
	23
	1.5
	2.5
	0
	21.5
	2.0
	25.0 + TT
	19.0 - TT

	8
	23
	3
	2.5
	0
	20
	2.5
	25.0 + TT
	17.5 - TT

	9
	23
	2
	2.5
	0
	21
	2.0
	25.0 + TT
	18.5 - TT

	10
	23
	3
	2.5
	0
	20
	2.5
	25.0 + TT
	17.5 - TT

	11
	23
	3.5
	2.5
	0
	19.5
	3.5
	25.0 + TT
	16.0 - TT

	12
	23
	6.5
	2.5
	0
	16.5
	5.0
	25.0 + TT
	11.5 - TT

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2: 	Power class 3 is default power class unless otherwise stated.



Table 6.2.2.5-4: UE Power Class test requirements(for Bands n77, n78, n79)
	Test ID
	PPowerClass
	MPR (dB)
	TL,c
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	0.5
	3
	0
	22.5
	2.0
	25.0 + TT
	19.5 - TT

	2
	23
	1
	3
	0
	22
	2.0
	25.0 + TT
	19.0 - TT

	3
	23
	1
	3
	0
	22
	2.0
	25.0 + TT
	19.0 - TT

	4
	23
	2
	3
	0
	21
	2.0
	25.0 + TT
	18.0 - TT

	5
	23
	2.5
	3
	0
	20.5
	2.5
	25.0 + TT
	17.5 - TT

	6
	23
	4.5
	3
	0
	18.5
	4.0
	25.0 + TT
	14.5 - TT

	7
	23
	1.5
	3
	0
	21.5
	2.0
	25.0 + TT
	18.5 - TT

	8
	23
	3
	3
	0
	20
	2.5
	25.0 + TT
	17.0 - TT

	9
	23
	2
	3
	0
	21
	2.0
	25.0 + TT
	18.0 - TT

	10
	23
	3
	3
	0
	20
	2.5
	25.0 + TT
	17.0 - TT

	11
	23
	3.5
	3
	0
	19.5
	3.5
	25.0 + TT
	16.0 - TT

	12
	23
	6.5
	3
	0
	16.5
	5.0
	25.0 + TT
	11.5 - TT

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2: 	Power class 3 is default power class unless otherwise stated.



Table 6.2.2.5-5: UE Power Class test requirements(for Bands n41, n77, n78, n79)
	Test ID
	PPowerClass
	MPR (dB)
	TL,c
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	26
	0.5
	3
	0
	25.5
	2.0
	28.0 + TT
	22.5 - TT

	2
	26
	1
	3
	0
	25
	2.0
	28.0 + TT
	22.0 - TT

	3
	26
	1
	3
	0
	25
	2.0
	28.0 + TT
	22.0 - TT

	4
	26
	2
	3
	0
	24
	2.0
	28.0 + TT
	21.0 - TT

	5
	26
	2.5
	3
	0
	23.5
	2.0
	28.0 + TT
	20.5 - TT

	6
	26
	4.5
	3
	0
	21.5
	2.0
	28.0 + TT
	18.5 - TT

	7
	26
	1.5
	3
	0
	24.5
	2.0
	28.0 + TT
	21.5 - TT

	8
	26
	3
	3
	0
	23
	2.0
	28.0 + TT
	20.0 - TT

	9
	26
	2
	3
	0
	24
	2.0
	28.0 + TT
	21.0 - TT

	10
	26
	3
	3
	0
	23
	2.0
	28.0 + TT
	20.0 - TT

	11
	26
	3.5
	3
	0
	22.5
	2.0
	28.0 + TT
	19.5 - TT

	12
	26
	6.5
	3
	0
	19.5
	3.5
	28.0 + TT
	16.0 - TT

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2: 	Power class 3 is default power class unless otherwise stated.
NOTE 3:	For Band n41, refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB



Table 6.2.2.5-1: UE Power Class test requirements
	NR Band
	Class 3 (dBm)
	Modulation
	Outer RB allocation
Tol. (dB)
	Inner RB allocation
Tol. (dB)

	n413
	23
	DFT-s-OFDM PI/2 BPSK
	+ 2 + TT / - 2.5 - TT
	N/A4

	
	
	DFT-s-OFDM QPSK
	+ 2 + TT / - 3 - TT
	N/A4

	
	
	DFT-s-OFDM 16 QAM
	+ 2 + TT / - 4 - TT
	+ 2 + TT / - 3 - TT

	
	
	DFT-s-OFDM 64 QAM
	+ 2 + TT / - 5 - TT

	
	
	DFT-s-OFDM 256 QAM
	+2 + TT / - 8.5 -TT

	
	
	CP-OFDM QPSK
	+ 2 + TT / - 5.5 - TT
	+ 2 + TT / - 3.5 - TT

	
	
	CP-OFDM 16 QAM
	+ 2 + TT / - 5.5 - TT
	+ 2 + TT / - 4 - TT

	
	
	CP-OFDM 64 QAM
	+ 2 + TT / - 7 - TT

	
	
	CP-OFDM 256 QAM
	+ 2 + TT / - 11.5 - TT

	n71
n78
n80
	23
	DFT-s-OFDM PI/2 BPSK
	+ 2 + TT / - 3 - TT
	+ 2 + TT / - 2.5 - TT

	
	
	DFT-s-OFDM QPSK
	+ 2 + TT / - 3.5 - TT
	+ 2 + TT / - 2.5 - TT

	
	
	DFT-s-OFDM 16 QAM
	+ 2 + TT / - 4.5 - TT
	+ 2 + TT / - 3.5 - TT

	
	
	DFT-s-OFDM 64 QAM
	+ 2 + TT / - 5 - TT

	
	
	DFT-s-OFDM 256 QAM
	+ 2 + TT / - 8.5 - TT

	
	
	CP-OFDM QPSK
	+ 2 + TT / - 5.5 - TT
	+ 2 + TT / - 4 - TT

	
	
	CP-OFDM 16 QAM
	+ 2 + TT / - 5.5 - TT
	+ 2 + TT / - 4.5 - TT

	
	
	CP-OFDM 64 QAM
	+ 2 + TT / - 7 - TT

	
	
	CP-OFDM 256 QAM
	+ 2 + TT / - 11.5 - TT

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2: 	Power class 3 is default power class unless otherwise stated.
NOTE 3:	Refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 4:	The test of inner RB allocation of DFT-s-OFDM PI/2 BPSK and DFT-s-OFDM QPSK modulation is carried out in 6.2.1.



Table 6.2.2.5-2: UE Power Class test requirements for Power Class 2
	NR Band
	Class 2 (dBm)
	Modulation
	Outer RB allocation
Tol. (dB)
	Inner RB allocation
Tol. (dB)

	n413
	26
	DFT-s-OFDM PI/2 BPSK
	TBD
	TBD

	
	
	DFT-s-OFDM QPSK
	TBD
	TBD

	
	
	DFT-s-OFDM 16 QAM
	TBD
	TBD

	
	
	DFT-s-OFDM 64 QAM
	TBD

	
	
	DFT-s-OFDM 256 QAM
	TBD

	
	
	CP-OFDM QPSK
	TBD
	TBD

	
	
	CP-OFDM 16 QAM
	TBD
	TBD

	
	
	CP-OFDM 64 QAM
	TBD

	
	
	CP-OFDM 256 QAM
	TBD

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2: 	Power class 3 is default power class unless otherwise stated.
NOTE 3:	Refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB



<End of modified section>

