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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 A-MPR in FR1. 
The purpose of this paper is to provide an analysis of the parameters for the A-MPR test configuration table with a selection of test points that minimize testing and still achieve good test coverage for NS_12, NS_13, NS_14, NS_15. The intention with NS_12, NS_13, NS_14, and NS_15, are to protect the services around the UL Band of n26 814-849 MHz. 
2 Discussion 

The selection of test points below is partly based on approved test point analyzes for SEM [2, 3] for FR1. 
2.1 NS Values 
For n26, there are four different NS values (NS_12, NS_13, NS_14, NS_15) that apply across the band, see Tables through 2.1.1 to 2.1.4. [4]
2.1.1 A-MPR for NS_12

Table 2.1.1-1: A-MPR regions for NS_12
	Channel BW
	RBStart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR 

	5MHz
	≤1.8
	>0
	A1

	10MHz
	≤3.6
	>0
	A1


Table 2.1.1-2: A-MPR for NS_12
	Modulation/Waveform
	A1

	
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	≤ 5

	DFT-s-OFDM QPSK
	≤ 5

	DFT-s-OFDM 16 QAM
	≤ 5.5

	DFT-s-OFDM 64 QAM
	≤ 5.5

	DFT-s-OFDM 256 QAM
	≤ 9.5

	CP-OFDM QPSK
	≤ 7

	CP-OFDM 16 QAM
	≤ 7

	CP-OFDM 64 QAM
	≤ 7

	CP-OFDM 256 QAM
	≤ 9.5


2.1.2 A-MPR for NS_13

Table 2.1.2-1: A-MPR regions for NS_13
	Channel BW
	Carrier Frequency, Fc, MHz
	RBStart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR 

	5MHz 
	819.5 ≤ Fc < 821.5
	≤1.44
	<1.08
	A1

	
	
	≤1.44
	≥1.08
	A2

	5MHz
	Fc ≥ 821.5
	≤0.54
	<1.08
	A1

	
	
	
	≥3.24
	A3


Table 2.1.2-2: A-MPR for NS_13

	Modulation/Waveform
	A1
	A2
	A3

	
	Outer/Inner
	Outer/Inner
	Outer

	DFT-s-OFDM PI/2 BPSK
	≤ 3.5
	≤ 4.5
	≤ 3

	DFT-s-OFDM QPSK
	≤ 3.5
	≤ 4.5
	≤ 3

	DFT-s-OFDM 16 QAM
	≤ 3.5
	≤ 5
	≤ 3

	DFT-s-OFDM 64 QAM
	≤ 4.5
	≤ 5
	≤ 3

	DFT-s-OFDM 256 QAM
	≤ 8
	≤ 6
	

	CP-OFDM QPSK
	≤ 5
	≤ 6.5
	≤ 4.5

	CP-OFDM 16 QAM
	≤ 5
	≤ 6.5
	≤ 4.5

	CP-OFDM 64 QAM
	≤ 6
	≤ 6.5
	≤ 4.5


	CP-OFDM 256 QAM
	≤ 8
	≤ 8
	


2.1.3 A-MPR for NS_14

Table 2.1.3-1: A-MPR regions for NS_14
	Channel BW
	RBStart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR 

	10MHz
	≤0.18
	<1.08
	A1

	
	>0
	≥9
	A2

	15MHz
	≤1.8
	<1.8
	A1

	
	>0
	≥9
	A2

	20MHz
	≤3.42
	<1.8
	A3

	
	>0
	≥9
	A2


Table 2.1.3-2: A-MPR for NS_14

	Modulation/Waveform
	A1
	A2
	A3

	
	Outer/Inner
	Outer
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	≤ 3
	≤ 2
	≤ 3

	DFT-s-OFDM QPSK
	≤ 3
	≤ 2
	≤ 3

	DFT-s-OFDM 16 QAM
	≤ 3
	≤ 2
	≤ 3

	DFT-s-OFDM 64 QAM
	≤ 3
	
	≤ 3

	DFT-s-OFDM 256 QAM
	
	
	≤ 8

	CP-OFDM QPSK
	≤ 5
	≤ 4
	≤ 5

	CP-OFDM 16 QAM
	≤ 5
	≤ 4
	≤ 5

	CP-OFDM 64 QAM
	≤ 6
	
	≤ 6

	CP-OFDM 256 QAM
	≤ 8
	
	≤ 8


2.1.4 A-MPR for NS_15

Table 2.1.4-1: A-MPR regions for NS_15
	Channel BW
	Carrier Frequency, Fc, MHz
	RBend*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR 

	5MHz 
	840.5 < Fc ≤ 846.5
	≥3.24
	>0
	A1

	
	
	<3.24, ≥2.52
	≥1.44
	A2

	
	
	<0.9
	≤0.36
	A3

	10MHz
	840 < Fc ≤ 844
	≥5.76
	>0
	A1

	
	
	≥5.76
	≤1.08
	A4

	
	
	<5.76, ≥4.14
	≥2.7
	A2

	
	
	<2.52
	≤0.36
	A3

	
	835 < Fc ≤ 840
	≥7.2
	>0
	A1

	
	
	<7.2, ≥5.22
	≥4.32
	A2

	
	
	<1.08
	≤0.36
	A3

	15MHz
	837.5 < Fc ≤ 841.5
	≥9.36
	>0
	A1

	
	
	≥9.36
	≤1.08
	A4

	
	
	<9.36, ≥4.68
	≥3.6
	A2

	
	
	<3.96
	≤0.36
	A3

	
	831.5 < Fc ≤ 837.5
	≥10.8
	>0
	A1

	
	
	≥10.8
	≤1.08
	A4

	
	
	<10.8, ≥6.48
	≥3.6
	A2

	
	
	<2.7
	≤0.36
	A3

	
	Fc ≤ 831.5
	≥13.14
	>0
	A1

	
	
	<13.14, ≥7.92
	≥3.6
	A2

	
	
	<0.72
	≤0.36
	A3

	20MHz
	835 < Fc ≤ 839
	≥12.24
	>0
	A1

	
	
	≥12.24
	≤1.08
	A4

	
	
	<12.24, ≥8.46
	≥5.4
	A2

	
	
	<5.58
	≤0.36
	A3

	
	Fc ≤ 835
	≥13.68
	>0
	A1

	
	
	≥13.68
	≤1.08
	A4

	
	
	<13.68, ≥8.46
	≥5.4
	A2

	
	
	<4.32
	≤0.36
	A3


Table 2.1.4-2: A-MPR for NS_15
	Modulation/Waveform
	A1
	A2
	A3
	A4

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	≤ 9
	≤ 5
	≤ 4
	≤ 9

	DFT-s-OFDM QPSK
	≤ 9
	≤ 5
	≤ 4
	≤ 9

	DFT-s-OFDM 16 QAM
	≤ 9
	≤ 5
	≤ 4
	≤ 9

	DFT-s-OFDM 64 QAM
	≤ 9
	≤ 5
	≤ 4
	≤ 9

	DFT-s-OFDM 256 QAM
	≤ 9
	≤ 5
	≤ 9
	≤ 13.5

	CP-OFDM QPSK
	≤ 10.5
	≤ 6.5
	≤ 4
	≤ 10.5

	CP-OFDM 16 QAM
	≤ 10.5
	≤ 6.5
	≤ 4
	≤ 10.5

	CP-OFDM 64 QAM
	≤ 10.5
	≤ 6.5
	≤ 4
	≤ 10.5

	CP-OFDM 256 QAM
	≤ 10.5
	≤ 6.5
	≤ 9
	≤ 13.5


The A-MPR requirements in Table 1 are split into three A-MPR regions for 5, 10, 15 and 20 MHz channel bandwidths. The UL RB allocation for testing of these A-MPR regions are allocated to the upper part of operating band n65. The start of the UL RB allocation and number of RB’s depends on both carrier centre frequency, channel bandwidth. 
2.2 Test Environment

Based on the baseline agreed in [2], the test environment for NR A-MPR measurement for FR1 can be defined as in LTE. 
PROPOSAL 1: Select Test Environment as Normal Conditions (NC) for A-MPR NS_12, NS_13, NS_14, and NS_15.
2.3 Test Frequencies
UL test carrier centre frequencies are defined in different regions for each NS value, in Tables 2.1.1-1, 2.1.2-1, 2.1.3-1 and 2.1.4-1.
PROPOSAL 2.1: For NS_12, select test frequencies as low and high to cover scenarios at the both ends of the band

for NS_12  A-MPR tests.
PROPOSAL 2.2: For NS_13, select test frequencies 819.5 MHz and at high range for each frequency range, respectively, to cover scenarios for NS_13  A-MPR tests.

PROPOSAL 2.3: For NS_14, select test frequencies as low and high to cover scenarios at the both ends of the band

for NS_14  A-MPR tests.
PROPOSAL 2.4: For NS_15, select one test frequencies for each unique scenario in table 2.1.4-1, to cover scenarios for NS_15  A-MPR tests.
2.4 Test Channel Bandwidth

Minimum requirements for each NS value apply for channel bandwidths as defined in Tables 2.1.1-1, 2.1.2-1, 2.1.3-1 and 2.1.4-1.
PROPOSAL 3:  For each NS value, select all (5, 10, 15 and 20 MHz) channel bandwidths according to Tables 2.1.1-1, 2.1.2-1, 2.1.3-1 and 2.1.4-1.
. 
2.5 Test Subcarrier Spacing

Requirements in Table 1 are sufficient to be tested with 15 kHz SCS. 
PROPOSAL 4: Select lowest (15 kHz) subcarrier spacing.
2.6 UL Modulation

The selection of UL modulation can be based on the agreed proposals for SEM [2], i.e. all defined UL modulation * waveforms (5 modulations with DFT‑s OFDM and 4 modulations with CP-OFDM). 
To down-select test points due to extensive amount of permutations, select only highest modulation when A-MPR is same for the waveform.
PROPOSAL 5: Test all UL modulation waveforms supported by the UE for NS_12, NS_13, NS_14, and NS_15 A-MPR in FR1, but with same A-MPR only select the highest modulation for each waveform.  
2.7 Uplink RB allocation

The UL RB allocation need to be selected so that they are mapped with Tables 2.1.1-1, 2.1.2-1, 2.1.3-1 and 2.1.4-1

for each region. And then further mapped with UL Modulation * waveform combination A-MPR values. 

Most values can be selected from existing default selections in TS 38.521-1 chapter 6.1. [5] However, there are requirements that need specific RB size & locations. 

To down-select values one, or in few cases with possibility for Full Outer Allocation and 1RB allocation, two RB allocations have been selected. This is to avoid extensive amount of test points, however there may be a reason to look at whether all modulations are needed to be tested for NS_24 and instead, add specific RB size & allocations to cover Table one ranges better.

For each NS value, QPSK allocations with A-MPR=0 have been selected. 

PROPOSAL 6: Select:

· Edge_1RB_Right, Edge_1RB_Left and Outer_Full allocations where possible

· Select a corner case (starting or ending at protected side of the channel) RB selection size & allocation where default is not possible vs. requirements Tables 2.1.1-1, 2.1.2-1, 2.1.3-1 and 2.1.4-1
2.7.
Number of Test Points
The maximum number of test points for A-MPR tests for NS_24:
	NS
	Environment

conditions
	Number SCS
	Number of ChBW
	Maximum Number of Modulation*Waveform combinations
	Maximum Number of Steps (Range, RB allocation)
	Maximum Number of Test Steps

	NS_12
	1
(NC)
	1
(L)
	2
(Freq specific) 
	9 
	6
(depends on Table 2.1.1-1)
	48

	NS_13
	1
(NC)
	1
(L)
	1
(Freq specific) 
	9
	6
(depends on Table 2.1.1-2)
	21

	NS_14
	1
(NC)
	1
(L)
	3
(Freq specific) 
	9
	6
(depends on Table 2.1.1-3)
	50

	NS_15
	1
(NC)
	1
(L)
	4
(Freq specific) 
	9
	6
(depends on Table 2.1.1-4)
	102


3 Proposal
It is proposed RAN5 agrees the following proposals for open areas described in section 2 of this document to progress on SA FR1 NS_12, NS_13, NS_14, and NS_15 A-MPR test case definition:
PROPOSAL 1: Select Test Environment as Normal Conditions (NC) for A-MPR NS_12, NS_13, NS_14, and NS_15.

PROPOSAL 2.1: For NS_12, select test frequencies as low and high to cover scenarios at the both ends of the band

for NS_12  A-MPR tests.
PROPOSAL 2.2: For NS_13, select test frequencies 819.5 MHz and at high range for each frequency range, respectively, to cover scenarios for NS_13  A-MPR tests.

PROPOSAL 2.3: For NS_14, select test frequencies as low and high to cover scenarios at the both ends of the band

for NS_14  A-MPR tests.
PROPOSAL 2.4: For NS_15, select one test frequencies for each unique scenario in table 2.1.4-1, to cover scenarios for NS_15  A-MPR tests.
PROPOSAL 3:  For each NS value, select all (5, 10, 15 and 20 MHz) channel bandwidths according to Tables 2.1.1-1, 2.1.2-1, 2.1.3-1 and 2.1.4-1.
PROPOSAL 4: Select lowest (15 kHz) subcarrier spacing.
PROPOSAL 5: Test all UL modulation waveforms supported by the UE for NS_12, NS_13, NS_14, and NS_15 A-MPR in FR1, but with same A-MPR only select the highest modulation for each waveform.  
PROPOSAL 6: Select:

· Edge_1RB_Right, Edge_1RB_Left and Outer_Full allocations where possible

· Select a corner case (starting or ending at protected side of the channel) RB selection size & allocation where default is not possible vs. requirements Tables 2.1.1-1, 2.1.2-1, 2.1.3-1 and 2.1.4-1
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