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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At RAN#78, it was decided that for each NR test case a discussion of test point selection regarding frequency, channel BW, SCS, RB allocation and waveform is required and that the analysis is documented in TR 38.905.
In this contribution the selection of frequency, channel BW, SCS, RB allocation and waveform for the Configured transmitted power for SUL test case is analyzed.
Configured transmitted power for SUL 
	Discussion
The Configured transmitted power for SUL is a figure of transmitter characteristics, which allows to set a maximum output power PCMAX,f,c for the SUL carrier of a UE which supports SUL, it is defined in sections  6.2.4 and 6.2C of [1] TS 38.101-1.
The minimum requirement is specified as follows:
The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }
where
PEMAX,c is the value given by IE P-Max for serving cell c, defined in TS 38.331[7];
PPowerClass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance specified in the Table 6.2.1-1;
ΔPPowerClass = 3 dB for a power class 2 capable UE operating in Band n41, n77, n78 and n79, when P-max of 23 dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evalutation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); or if P-Max is not indicated in the cell, ΔPPowerClass = 0 dB;
∆TIB,c is the additional tolerance for serving cell c as specified in TS 38.101-3 subclause 6.2.6 and 6.2.7; ∆TIB,c = 0 dB otherwise;
∆TC,c is TBD;
MPRc and A-MPRc for serving cell c are specified in subclause 6.2.2 and subclause 6.2.3, respectively;
∆TRxSRS is 3 dB and is applied when UE transmits SRS to the antenna port that is designated as Rx port. For other SRS transmissions ∆TRxSRS is zero
P-MPRc is the allowed maximum output power reduction for
a)	ensuring compliance with applicable electromagnetic energy absorption 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 spduiecifications;
b)	ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
The UE shall apply P-MPRc for serving cell c only for the above cases. For UE conducted conformance testing P-MPRc shall be 0 dB
NOTE 1:	P-MPRc was introduced in the PCMAX,f,c equation such that the UE can report to the eNB the available maximum output transmit power. This information can be used by the eNB for scheduling decisions.
NOTE 2:	P-MPRc may impact the maximum uplink performance for the selected UL transmission path.
The PCMAX_L,f,c for carrier f of serving cell c is evaluated each slot.
The measured configured maximum output power PUMAX,f,c shall be within the following bounds:
	PCMAX_L,f,c  –  MAX{TL,c, T(PCMAX_L,f,c)}  ≤  PUMAX,f,c  ≤  PCMAX_H,f,c  +  T(PCMAX_H,f,c).
where the tolerance T(PCMAX,f,c) for applicable values of PCMAX,f,c is specified in Table 6.2.4-1. The tolerance TL,c is the absolute value of the lower tolerance for the applicable operating band as specified in Table 6.2.1-1.
Table 6.2.4-1: PCMAX tolerance
	PCMAX,f,c  (dBm)
	Tolerance T(PCMAX,f,c) (dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0



For single carrier configured transmit power, as the UL carrier and SUL carrier is a same cell, the configured transmit power is specified for each UL carrier in a serving cell. The configured transmit power requirement for serving cell is applied for each UL carrier.
[bookmark: _Toc518915384]6.2C.2	ΔTIB,c 
For the UE which supports SUL band combination, ΔTIB,c in Tables below applies. Unless otherwise stated, ΔTIB,c is set to zero.
Table 6.2C.2-1: ΔTIB,c due to SUL
	Band combination for SUL
	NR Band
	ΔTIB,c (dB)

	SUL_n78-n80
	n78
	0.8

	
	n80
	0.6

	SUL_n78-n81
	n78
	0.8

	
	n81
	0.6

	SUL_n78-n82
	n78
	0.8

	
	n82
	0.6

	SUL_n78-n83
	n78
	0.8

	
	n83
	0.5

	SUL_n78-n84
	n78
	0.8

	
	n84
	0.3

	SUL_n78-n86
	n78
	0.8

	
	n86
	0.6



As a reference, the initial test conditions for Configured UE transmitted power for LTE is listed (Table 6.2.5.4.1-1 from 36.521) below:
	Initial Conditions

	Test Environment as specified in
TS 36.508 [7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	N/A for Configured UE transmitted Output Power test case
	Mod'n
	RB allocation

	
	
	
	FDD
	TDD

	1.4MHz
	
	QPSK
	5
	5

	3MHz
	
	QPSK
	4
	4

	5MHz
	
	QPSK
	8
	8

	10MHz
	
	QPSK
	12
	12

	15MHz
	
	QPSK
	16
	16

	20MHz
	
	QPSK
	18
	18

	Note 1:	Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2:	For the uplink RB allocation the RBstart shall be RB #0.



Test Environment
In LTE, Configured transmitted power is tested applying Normal, TL/VL, TL/VH, TH/VL and TH/VH conditions as test environment. Since the Configured transmitted power test methodology for NR FR1 is very similar to LTE, using the same test environment is a reasonable approach.
Proposal 1: Define test environment as Normal, TL/VL, TL/VH, TH/VL and TH/VH for Configured transmitted power in FR1.
Test Subcarrier Spacing
According to tables 5.2-1 and 5.5C-1 in [1] TS 38.101-1, only SCS of 15 kHz applies for the SUL bands n80, n81, n82, n83, n84 and n86 
Proposal 2: Select the SCS of 15 kHz for Configured transmitted power for SUL in FR1.
Test Frequencies
In LTE, Maximum Output Power(MOP) is tested for Low range, Mid range and High range, and Maximum Power Reduction (MPR) is also tested for Low range, Mid range and High range to verify different behaviors of the UE transmitter for different frequencies due to non-linearity based on the frequency, accordingly Configured transmitted power is tested for Mid range.
Given that Low range, Mid range, and High range are selected in MOP test according to [2] R5-181830 and clause 6.2.1 in [3] TS 38.521-1 and Low range and High range are tested for Maximum Power Reduction (MPR) according to [4] R5-180886 and clause 6.2.2 in [3] TS 38.521-1.It’s proposed to select Mid range of test frequencies for Configured transmitted power for SUL in FR1 to reduce the test time without losing coverage in test frequencies.
Proposal 3: Select Mid range of test frequencies for Configured transmitted power for SUL in FR1 .
Test Channel Bandwidth
[bookmark: _Hlk506571898]In LTE, Configured transmitted power is tested for Lowest, 5MHz, 10MHz and Highest channel bandwidths. This assumption seems to be reasonable to test different behaviors of the UE transmitter related to different frequency selectivity with respect to different channel bandwidth. According to the clause 5.5C in [1] TS 38.101-1, the bandwidths of SUL carriers vary among 5MHz, 10MHz, 15MHz, 20MHz, 25MHz and 30MHz, so that Lowest (5MHz), Mid and Highest channel bandwidths are selected for Configured transmitted power for SUL in FR1.
Proposal 4: Test Configured transmitted power for Lowest, Mid and Highest channel bandwidth in FR1.
Test waveforms, Modulations and RB allocations
In LTE, Configured Output Power is tested only for the combinations of modulation and RB allocation for which no MPR applies. The strategy is align with the purpose of this test case, which is to verify the UE behaves properly when P-max is the leading factor of determining the transmitted power.
In NR similar approach can be adopted, and the combinations of DFT-s-OFDM PI/2 BPSK+Inner Full allocation and DFT-s-OFDM QPSK+ Inner Full allocation shall be tested.
Proposal 5: The Configured Output Power shall be tested with DFT-s-OFDM PI/2 BPSK+Inner Full allocation and DFT-s-OFDM QPSK+ Inner Full allocation
Power setting
The Pcmax ranges from 33dBm ~-40dBm in [1] TS 38.101-1 Table 6.2.4-1, taking into account that the range above 19dBm is verified in the test cases of MOP, MPR or A-MPR, the power range lower than 19dBm is selected in the present test case, and applying the same methodology in LTE, 10dBm, 10dBm and 15dBm are selected for Configured Output Power test. 
Table 6.2.4-1: PCMAX tolerance
	PCMAX,f,c  (dBm)
	Tolerance T(PCMAX,f,c) (dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0



Conclusion
To sum up, the following selection of test points is proposed for EVM in FR1:
Proposal 1: Define test environment as Normal, TL/VL, TL/VH, TH/VL and TH/VH for Configured transmitted power in FR1
Proposal 2: Select the SCS of 15 kHz for Configured transmitted power for SUL in FR1.
Proposal 3: Select Mid range of test frequencies for Configured transmitted power for SUL in FR1.
Proposal 4: Test Configured transmitted power for Lowest, Mid and Highest channel bandwidth in FR1.
Proposal 5: The Configured Output Power shall be tested with DFT-s-OFDM PI/2 BPSK+Inner Full allocation and DFT-s-OFDM QPSK+ Inner Full allocation.
Number of test points
In this document several proposals have been stated for the configuration parameters. In all of cases the analysis has been focused on reducing testing time without losing coverage in UE testing for NR FR1.
	Environmental
conditions
	Maximum Number of Frequencies 
	Maximum Number of ChBW
	Number SCS
	Number of steps (mod and RB)
	Number of power settings
	Maximum Number of Test Steps

	5
	3
	3
	1
	2
	3
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