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1 Background 
The general agreement in RAN5 is that FR1 testing should follow what is being tested for LTE. This is also valid for test point selection for MPR in FR1. 
The purpose of this paper is to provide an analysis for the parameters in test configuration table and a selection of test points for test environment, test frequencies, channel bandwidths, SCS, RB allocation and modulation. 
2 Discussion 

The selection of test points below is partly based on approved test point analyzes for ACLR [2] and for FR1. In general the requirements of MPR apply in ACLR.
2.1 Test Environment
Based on the baseline agreed in [1], the test environment for MPR measurement for FR1 can be defined as in LTE.

PROPOSAL 1: Select Test Environment as Normal and Extreme Conditions (TL/VL, TL/VH, TH/VL and TH/VH) for MPR in FR1.
2.2 Test Frequencies

The selection of test frequencies can be based on the agreed proposals for ACLR [2], i.e. Low and High frequency. 
PROPOSAL 2: Select Low range and High range test frequencies for MPR in FR1.
2.3 Test Channel Bandwidth

The selection of channel bandwidths can be based on the agreed proposals for ACLR [2], i.e. the Lowest and Highest Channel Bandwidth. 

PROPOSAL 3: Select Lowest and Highest test channel bandwidth for MPR in FR1.
2.4 Test Subcarrier Spacing

The selection of test subcarrier spacing can be based on the agreed proposals for ACLR [2], i.e. lowest and highest supported subcarrier spacing. 
PROPOSAL 4: Select Lowest and Highest supported subcarrier spacing for MPR in FR1.
2.5 Uplink Modulation and RB allocation
Based on the Minimum conformance requirements for MPR in [4]:

Table 6.2.2-1 Maximum power reduction (MPR) for power class 3

	Modulation
	
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	≤3.51
	≤ 1.21
	≤0.21

	
	0.52
	0.52
	02

	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

	NOTE 1: Applicable for UE operating in TDD mode with PI/2 PBSK modulation and if the IE [P-Boost-BPSK] is set to 1 and 40% or less slots in radio frame are used for UL transmission for bands n40, n77, n78 and n79.

NOTE 2: Applicable for UE operating in FDD mode, or in TDD mode in bands other than n40, n77, n78 and n79 and if the IE [P-Boost-BPSK] is set to 0 and if more than 40% of slots in radio frame are used for UL transmission for bands n40, n77, n78 and n79. 


Table 6.2.2-2 Maximum power reduction (MPR) for power class 2

	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	≤ 3.5
	≤ 0.5
	0

	DFT-s-OFDM QPSK
	≤ 3.5
	≤ 1
	0

	DFT-s-OFDM 16 QAM
	≤ 3.5
	≤ 2
	≤ 1

	DFT-s-OFDM 64 QAM
	≤ 3.5
	≤ 2.5

	DFT-s-OFDM 256 QAM
	≤ 4.5

	CP-OFDM QPSK
	≤ 3.5
	≤ 3
	≤ 1.5

	CP-OFDM 16 QAM
	≤ 3.5
	≤ 3
	≤ 2

	CP-OFDM 64 QAM
	≤ 3.5

	CP-OFDM 256 QAM
	≤ 6.5


In LTE, MPR is tested only for the combinations of modulation and RB allocation for which MPR>0 applies. FR1 testing should follow what is being tested for LTE.
And based on the baseline agreed in [3], which are:.
1: Edge_Full allocation is not tested in MPR.

2: Inner_1RB allocation is not tested in MPR.

3: By default the Outer_Full and Inner_Full shall be tested in MPR. If the MPR requirements of Outer and Inner allocations are the same, Outer_Full is tested while Inner_Full is not.
PROPOSAL 5: Select the following combinations of modulation and RB allocation in Table 2.5-1 and Table 2.5-2 for MPR in FR1.
Table 2.5-1 Combinations of modulation and RB allocation for power class 3
	Modulation
	RB allocation

	DFT-s-OFDM PI/2 BPSK
	Inner Full

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Left

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Right

	DFT-s-OFDM PI/2 BPSK
	Outer Full

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Left

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Right

	DFT-s-OFDM PI/2 BPSK
	Outer Full

	DFT-s-OFDM QPSK
	Edge_1RB_Left

	DFT-s-OFDM QPSK
	Edge_1RB_Right

	DFT-s-OFDM QPSK
	Outer Full

	DFT-s-OFDM 16 QAM
	Inner Full

	DFT-s-OFDM 16 QAM
	Edge_1RB_Left

	DFT-s-OFDM 16 QAM
	Edge_1RB_Right

	DFT-s-OFDM 16 QAM
	Outer Full

	DFT-s-OFDM 64 QAM
	Outer Full

	DFT-s-OFDM 256 QAM
	Outer Full

	CP-OFDM QPSK
	Inner Full

	CP-OFDM QPSK
	Edge_1RB_Left

	CP-OFDM QPSK
	Edge_1RB_Right

	CP-OFDM QPSK
	Outer Full

	CP-OFDM 16 QAM
	Inner Full

	CP-OFDM 16 QAM
	Edge_1RB_Left

	CP-OFDM 16 QAM
	Edge_1RB_Right

	CP-OFDM 16 QAM
	Outer Full

	CP-OFDM 64 QAM
	Outer Full

	CP-OFDM 256 QAM
	Outer Full


Table 2.5-2 Combinations of modulation and RB allocation for power class 2
	Modulation
	RB allocation

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Left

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Right

	DFT-s-OFDM PI/2 BPSK
	Outer Full

	DFT-s-OFDM QPSK
	Edge_1RB_Left

	DFT-s-OFDM QPSK
	Edge_1RB_Right

	DFT-s-OFDM QPSK
	Outer Full

	DFT-s-OFDM 16 QAM
	Inner Full

	DFT-s-OFDM 16 QAM
	Edge_1RB_Left

	DFT-s-OFDM 16 QAM
	Edge_1RB_Right

	DFT-s-OFDM 16 QAM
	Outer Full

	DFT-s-OFDM 64 QAM
	Edge_1RB_Left

	DFT-s-OFDM 64 QAM
	Edge_1RB_Right

	DFT-s-OFDM 64 QAM
	Outer Full

	DFT-s-OFDM 256 QAM
	Outer Full

	CP-OFDM QPSK
	Inner Full

	CP-OFDM QPSK
	Edge_1RB_Left

	CP-OFDM QPSK
	Edge_1RB_Right

	CP-OFDM QPSK
	Outer Full

	CP-OFDM 16 QAM
	Inner Full

	CP-OFDM 16 QAM
	Edge_1RB_Left

	CP-OFDM 16 QAM
	Edge_1RB_Right

	CP-OFDM 16 QAM
	Outer Full

	CP-OFDM 64 QAM
	Outer Full

	CP-OFDM 256 QAM
	Outer Full


3 Proposal
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 MPR in FR1 test case definition:

PROPOSAL 1: Select Test Environment as Normal and Extreme Conditions (TL/VL, TL/VH, TH/VL and TH/VH) for MPR in FR1.
PROPOSAL 2: Select Low range and High range test frequencies for MPR in FR1.
PROPOSAL 3: Select Lowest and Highest test channel bandwidth for MPR in FR1.
PROPOSAL 4: Select Lowest and Highest supported subcarrier spacing for MPR in FR1.
PROPOSAL 5: Select the following combinations of modulation and RB allocation in Table 2.5-1 and Table 2.5-2 for MPR in FR1.
Table 2.5-1 Combinations of modulation and RB allocation for power class 3
	Modulation
	RB allocation

	DFT-s-OFDM PI/2 BPSK
	Inner Full

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Left

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Right

	DFT-s-OFDM PI/2 BPSK
	Outer Full

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Left

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Right

	DFT-s-OFDM PI/2 BPSK
	Outer Full

	DFT-s-OFDM QPSK
	Edge_1RB_Left

	DFT-s-OFDM QPSK
	Edge_1RB_Right

	DFT-s-OFDM QPSK
	Outer Full

	DFT-s-OFDM 16 QAM
	Inner Full

	DFT-s-OFDM 16 QAM
	Edge_1RB_Left

	DFT-s-OFDM 16 QAM
	Edge_1RB_Right

	DFT-s-OFDM 16 QAM
	Outer Full

	DFT-s-OFDM 64 QAM
	Outer Full

	DFT-s-OFDM 256 QAM
	Outer Full

	CP-OFDM QPSK
	Inner Full

	CP-OFDM QPSK
	Edge_1RB_Left

	CP-OFDM QPSK
	Edge_1RB_Right

	CP-OFDM QPSK
	Outer Full

	CP-OFDM 16 QAM
	Inner Full

	CP-OFDM 16 QAM
	Edge_1RB_Left

	CP-OFDM 16 QAM
	Edge_1RB_Right

	CP-OFDM 16 QAM
	Outer Full

	CP-OFDM 64 QAM
	Outer Full

	CP-OFDM 256 QAM
	Outer Full


Table 2.5-2 Combinations of modulation and RB allocation for power class 2
	Modulation
	RB allocation

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Left

	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Right

	DFT-s-OFDM PI/2 BPSK
	Outer Full

	DFT-s-OFDM QPSK
	Edge_1RB_Left

	DFT-s-OFDM QPSK
	Edge_1RB_Right

	DFT-s-OFDM QPSK
	Outer Full

	DFT-s-OFDM 16 QAM
	Inner Full

	DFT-s-OFDM 16 QAM
	Edge_1RB_Left

	DFT-s-OFDM 16 QAM
	Edge_1RB_Right

	DFT-s-OFDM 16 QAM
	Outer Full

	DFT-s-OFDM 64 QAM
	Edge_1RB_Left

	DFT-s-OFDM 64 QAM
	Edge_1RB_Right

	DFT-s-OFDM 64 QAM
	Outer Full

	DFT-s-OFDM 256 QAM
	Outer Full

	CP-OFDM QPSK
	Inner Full

	CP-OFDM QPSK
	Edge_1RB_Left

	CP-OFDM QPSK
	Edge_1RB_Right

	CP-OFDM QPSK
	Outer Full

	CP-OFDM 16 QAM
	Inner Full

	CP-OFDM 16 QAM
	Edge_1RB_Left

	CP-OFDM 16 QAM
	Edge_1RB_Right

	CP-OFDM 16 QAM
	Outer Full

	CP-OFDM 64 QAM
	Outer Full

	CP-OFDM 256 QAM
	Outer Full


4 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)
	Maximum Number of Test Steps

	5
	2
	2
	2
	power class 3: 26 
power class 2: 24 
	power class 3: 1040
power class 2: 960
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