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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 Maximum Output Power test case in FR1.
2. Discussion

Maximum Output Power for FR1 is defined in Transmitter power section in [3] where its scope is described as follows:
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms)
We also use the test point choice from the relevant LTE test case from 36.521-1 (6.2.2) as inspiration:

Table 6.2.2.4.1-1: 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 Max UE output power testing
	Mod'n
	RB allocation

	
	
	
	FDD
	TDD

	1.4MHz
	
	QPSK
	1
	1

	1.4MHz
	
	QPSK
	5
	5

	3MHz
	
	QPSK
	1
	1

	3MHz
	
	QPSK
	4
	4

	5MHz
	
	QPSK
	1
	1

	5MHz
	
	QPSK
	8
	8

	10MHz
	
	QPSK
	1
	1

	10MHz
	
	QPSK
	12
	12

	15MHz
	
	QPSK
	1
	1

	15MHz
	
	QPSK
	16
	16

	20MHz
	
	QPSK
	1
	1

	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 E-UTRA bands not applied with Note 2 in Table 6.2.2.3-1:

-
The 1 RB allocation shall be tested at RB#0 for low and mid range, RB #max for high range test frequency.

-
The RBstart of non-1RB allocation shall be RB #0 for low and mid range, RB# (max +1 - RB allocation) for high range test frequency.

Note 3:
For E-UTRA bands applied with Note 2 in Table 6.2.2.3-1:

-
If the test channel bandwidth is larger than 4MHz, then the 1 RB allocation shall be tested at both RB #0 and RB #max.

-
If the test channel bandwidth is smaller or equal to 4MHz, then the 1 RB allocation shall be tested at RB #0.

-
If the test channel bandwidth = (FUL_high - FUL_low) specified by the operating band, then only one frequency range shall be tested and the 1 RB allocation shall be tested at RB #0, RB #
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 and RB #max.

-
For non-1RB allocation, test frequency is middle range, and the RBstart shall be RB #0.


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 Maximum 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 Maximum Output Power measurement in FR1.

2.2. Test Subcarrier Spacing

Currently I see no reason why SCS should impact Maximum 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 Maximum Output Power measurement in FR1.
2.3. Test Frequencies

In LTE, Maximum 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 Maximum 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 Maximum Output Power measurement in FR1.
2.5. Modulations and Uplink Configuration
In LTE, the combination of modulation and uplink configuration is selected to test the minimum and maximum uplink allocation with 0dB MPR requirement. In NR the same philosophy can be adopted. 

Besides, due to the different behaviour between DFT-s-OFDM and CP-OFDM modulations the testing for both types of modulations would be required (DFT-s and CP modulations).
Proposal 5: Both CP-OFDM and DFT-s-OFDM are tested in Maximum Output Power..

Proposal 6: The combination of modulation and uplink configuration is selected to test the minimum and maximum uplink allocation with 0dB MPR requirement.
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 Maximum Output Power test case definition:

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

Proposal 3: Test Low, Mid and High Frequencies for Maximum Output Power measurement in FR1.

Proposal 4: Test the Lowest, Mid and Highest Channel Bandwidth for Maximum Output Power measurement in FR1.
Proposal 5: Both CP-OFDM and DFT-s-OFDM are tested in Maximum Output Power.
Proposal 6: The combination of modulation and uplink configuration is selected to test the minimum and maximum uplink allocation with 0dB MPR requirement.
4. References

[1] R5-180065, “Discussion about Test parameters for NR TRx TCs“, NTT DOCOMO, RAN5 Ad hoc, Munich, Jan. 2018.
[2] 3GPP TS 38.101-1 v15.0.0 User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone (Release 15)
[3] 3GPP TS 38.521-1 v0.3.1 User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone (Release 15)
_1298465579.unknown

