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1. Introduction
As agreed in RAN5#78, each test case would require specific analysis to conform its test configuration table based on the study for Frequency, Channel BW, SCS, RB allocation (including modulations).
The purpose of this contribution is to provide the complete analysis for each parameter included in the Test Configuration Table and propose test points selection for Minimum Output Power test case in FR1.
2. Discussion

Minimum Output Power for FR1 is defined in Output power dynamics section in [3] where its scope is described as follows:
The minimum controlled output power of the UE is defined as the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.
We also use the test point choice from the relevant LTE test case from 36.521-1 (6.3.2) as inspiration:

Table 6.3.2.4.1-1: Test Configuration Table
	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
	Low range, Mid range, High 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 min output power test
	Mod'n
	RB allocation

	
	
	
	FDD
	TDD

	1.4MHz
	
	QPSK 
	6
	6

	3MHz
	
	QPSK
	15
	15

	5MHz
	
	QPSK 
	25
	25

	10MHz
	
	QPSK 
	50
	50

	15MHz
	
	QPSK 
	75
	75

	20MHz
	
	QPSK 
	100
	100

	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.


Following subclauses introduce study for test environment, test frequencies, test bandwidth, test subcarrier spacing and uplink configuration aspects.

2.1. Test Environment

Based on the baseline agreed in [1], test environment for Minimum Output Power measurement for FR1 can be defined as in LTE.

Proposal 1: Define Test Environment as ‘Normal, TL/VL, TL/VH, TH/VL, TH/VH’ for Minimum Output Power measurement in FR1.

2.2. Test Subcarrier Spacing

Currently I see no reason why SCS should impact Minimum Output Power in any way. We are measuring power in a steady state condition and whereas BW might have an influence, whether it is SCS15, 30 or 60 will not. However to avoid any problem we may have not identified now, it is proposed to test both the Lowest and Highest SCS.
Proposal 2: Select Lowest and Highest SCS supported for UE for Minimum Output Power measurement in FR1.
2.3. Test Frequencies

In LTE, Minimum Output Power is tested for Low, Mid and High frequencies. This criteria is reasonable to verify different behaviours of the UE transmitter for different frequencies due to non-linearity based on the frequency. For NR it is proposed to adopt the same selection of test frequencies.
Proposal 3: Test Low, Mid and High Frequencies for Minimum Output Power measurement in FR1.
2.4. Test Channel Bandwidth

In LTE, this test case is tested for Lowest, 5 MHz, and Highest channel bandwidths. This assumption seems to be reasonable to test different behaviours of the UE transmitter related to different frequency selectivities with different channel bandwidths. We believe this is also reasonable for NR, although generally we consider highest BW to be the worst case because of possible frequency selectivity and BW limitation issues.
Proposal 4: Test the Lowest, Mid and Highest Channel Bandwidth for Minimum Output Power measurement in FR1.
2.5. Modulations
In LTE, only QPSK is tested, which is generating a stable power for testing. For NR it is proposed to also test QPSK for Minimum Output Power measurement.
Between CP-OFDM and DFT-s-OFDM, since there are differences of PAPR performance and spectrum efficiency, it is proposed to test them both for Minimum Output Power testing.
Proposal 5: Test CP-OFDM QPSK and DFT-s-OFDM QPSK in Minimum Output Power.
2.6. Uplink Configuration

In LTE, Minimum Output Power is tested with maximum uplink allocation, which will generate the lowest power spectrum density. For NR the same configuration can be adopted.

Proposal 6: Use Full RB allocation in the Minimum Output Power measurement in FR1.
3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on SA FR1 Minimum Output Power test case definition:

Proposal 1: Define Test Environment as ‘Normal, TL/VL, TL/VH, TH/VL, TH/VH’ for Minimum Output Power measurement in FR1.
Proposal 2: Select Lowest and Highest SCS supported for UE for Minimum Output Power measurement in FR1.

Proposal 3: Test Low, Mid and High Frequencies for Minimum Output Power measurement in FR1.
Proposal 4: Test the Lowest, Mid and Highest Channel Bandwidth for Minimum Output Power measurement in FR1.
Proposal 5: Test CP-OFDM QPSK and DFT-s-OFDM QPSK in Minimum Output Power.
Proposal 6: Use Full RB allocation in the Minimum Output Power measurement in FR1.
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