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1.	Introduction
In this paper, we provide the analysis for the impact from noise for FR2 ACLR test case. As per the offline discussion during and after RAN5#83 meeting, we provide the SNRs for below assumptions. 
· Assumption 1 :
· Assumption for min TRP power value on wanted channel shall be:  min peak EIRP – 16 dB (UE antenna (8x2) directivity) – MBR - MPR
· Assumption for min TRP power value on adjacent channel shall be:  min peak EIRP –  16 dB (UE antenna (8x2) directivity) – MBR - MPR – ACLR requirement
· Assumption 2 :
· Assumption for min TRP power value on wanted channel shall be:  min peak EIRP – 10 dB (UE antenna (1x4) directivity) – MBR - MPR
· Assumption for min TRP power value on adjacent channel shall be:  min peak EIRP –  10 dB (UE antenna (1x4) directivity) – MBR - MPR – ACLR requirement
Where, MBR is multi-band relaxation and we assume the worst case value. MPR depends on RB allocation and waveforms, modulation orders. According to the current test point, MPR=2 to 6.5dB is specified. As a consequence, we obtain minimum TRP assumptions as shown in Table 1.
Table 1 Minimum TRP assumptions
	　
	Min TRP [dBm/CBW] (Assumption 1)
	Min TRP [dBm/CBW] (Assumption 2)

	　
	FR2a
	FR2b
	FR2a
	FR2b

	MPR[dB]
	CP
	ACP
	CP
	ACP
	CP
	ACP
	CP
	ACP

	0
	4.7
	-12.3
	2.9
	-13.1
	10.7
	-6.3
	8.9
	-7.1

	2
	2.7
	-14.3
	0.9
	-15.1
	8.7
	-8.3
	6.9
	-9.1

	2.5
	2.2
	-14.8
	0.4
	-15.6
	8.2
	-8.8
	6.4
	-9.6

	3
	1.7
	-15.3
	-0.1
	-16.1
	7.7
	-9.3
	5.9
	-10.1

	3.5
	1.2
	-15.8
	-0.6
	-16.6
	7.2
	-9.8
	5.4
	-10.6

	4
	0.7
	-16.3
	-1.1
	-17.1
	6.7
	-10.3
	4.9
	-11.1

	4.5
	0.2
	-16.8
	-1.6
	-17.6
	6.2
	-10.8
	4.4
	-11.6

	5
	-0.3
	-17.3
	-2.1
	-18.1
	5.7
	-11.3
	3.9
	-12.1

	5.5
	-0.8
	-17.8
	-2.6
	-18.6
	5.2
	-11.8
	3.4
	-12.6

	6.5
	-1.8
	-18.8
	-3.6
	-19.6
	4.2
	-12.8
	2.4
	-13.6



2.	Discussion
We’ve already corrected the estimated SNRs from some TE vendors for Assumption 1, but with MPR=0 in such as R5-192984, R5-194133 and R5-193104.
R5-192984 proposing single values irrespective of EIRPmax , while R5-194133 and R5-193104 proposed EIRP max depending values. With some re-consideration and studies, we think we can remove the dependency for EIRPmax and is updated as shown in 3rd column of Table 1. The proposed values from each vendors for Assumption 1, MPR=0, CBW=400MHz are listed below.
Table 1 Estimated SNR values for ACLR, Assumption 1, MPR=0, CBW=400MHz (SNRA1,MPR=0,400MHz)
	Frequency Range 
	Channel
	Estimated SNR
(Update) 
	R5-192984
	R5-194133

	23.45 GHz ≤ f ≤ 32.125 GHz
	CP
	12.5
	7
	 (EIRPMAX > 33dBm)

	
	
	
	
	15.0 (EIRPMAX ≤ 33dBm)

	
	ACP
	-4.5 
	-10
	 (EIRPMAX > 33dBm)

	
	
	
	
	-2 (EIRPMAX ≤ 33dBm)

	32.125 GHz < f ≤ 40.8 GHz
	CP
	8.4
	2
	1.0 (EIRPMAX > 33dBm)

	
	
	
	
	8.0 (EIRPMAX ≤ 33dBm)

	
	ACP
	-7.6 
	-14
	.0 (EIRPMAX > 33dBm)

	
	
	
	
	-8.0 (EIRPMAX ≤ 33dBm)


With our views, SNR is proportional to MPR, ChBW and dir, i.e. SNR = SNRA1,MPR=0,400MHz – MPR + ChBW  +Dir, where,
· Dir = difference of UE directivity assumption from 2x8 array, i.e. Dir=0[dB] for Assumption 1 and  Dir = 6[dB] for  Assumption 2. 
· ChBW = 10log10(400MHz/ChBW).
Seeing the values in Table 1, at least we can conclude that it is infeasible to test ACLR as it is defined in core spec with the currently defined test methods.
Observation 1 : With assumption 1, FR2 ACLR is not feasible to test as is defined in core spec with the currently defined test methods.
Proposal 1 : With assumption 1, conclude that FR2 ACLR is not feasible to test as is defined in core spec with the currently defined test methods.
With assumption 2, there may be a chance that test can be done without relaxation only for lower MPR and narrower CBW case.
Observation 2 : With assumption 2, there may be a chance that test can be done without relaxation only for lower MPR and narrower CBW case.
We propose to adopt following values as a common SNR assumptions for ACP used to determine SNR and relaxation amount.
· FR2a : -4.5dB – MPR + ChBW  +Dir [dB]
· FR2b : -8.0dB – MPR + ChBW  +Dir [dB]
Proposal 2 : Agree on common SNR assumption for PC3 ACLR FR2a ACP : -4.5dB – MPR + ChBW  +Dir
Proposal 3 : Agree on common SNR assumption for PC3 ACLR FR2b ACP : -8.0dB – MPR + ChBW  +Dir
It is encouraged to decide treatment of Assumption 1 and Assumption 2 (Dir ), i.e. choose one of them or make it up to UE declaration, etc.
Proposal 4 : Decide treatment of Assumption 1 and Assumption 2 (Dir ), i.e. choose one of them or make it up to UE declaration, etc.

4.	Conclusion
Observation 1 : With assumption 1, FR2 ACLR is not feasible to test as is defined in core spec with the currently defined test methods.
Proposal 1 : With assumption 1, conclude that FR2 ACLR is not feasible to test as is defined in core spec with the currently defined test methods.
Observation 2 : With assumption 2, there may be a chance that test can be done without relaxation only for lower MPR and narrower CBW case.
Proposal 2 : Agree on common SNR assumption for PC3 ACLR FR2a ACP : -4.5dB – MPR + ChBW  +Dir
Proposal 3 : Agree on common SNR assumption for PC3 ACLR FR2b ACP : -8.0dB – MPR + ChBW  +Dir
Proposal 4 : Decide treatment of Assumption 1 and Assumption 2 (Dir ), i.e. choose one of them or make it up to UE declaration, etc.
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Annex A
Table A.1 shows SNR values for ACP based on common SNR assumptions in Proposal 2 and Proposal 3. Green background cell indicates SNR is better than 6dB, then testable with SNR=1.0[dB].
Table A.1. SNR values for ACP based on Proposal 2 and Proposal 3
	BW
	MPR
	FR2a
	FR2b

	
	
	Assumption 1
	Assumption 2
	Assumption 1
	Assumption 2

	
	
	ACP
	ACP
	ACP
	ACP

	50MHz
	0
	4.53
	10.53
	1.03
	7.03

	　
	2
	2.53
	8.53
	-0.97
	5.03

	　
	2.5
	2.03
	8.03
	-1.47
	4.53

	　
	3
	1.53
	7.53
	-1.97
	4.03

	　
	3.5
	1.03
	7.03
	-2.47
	3.53

	　
	4
	0.53
	6.53
	-2.97
	3.03

	　
	4.5
	0.03
	6.03
	-3.47
	2.53

	　
	5
	-0.47
	5.53
	-3.97
	2.03

	　
	5.5
	-0.97
	5.03
	-4.47
	1.53

	　
	6.5
	-1.97
	4.03
	-5.47
	0.53

	100MHz
	0
	1.52
	7.52
	-1.98
	4.02

	　
	2
	-0.48
	5.52
	-3.98
	2.02

	　
	2.5
	-0.98
	5.02
	-4.48
	1.52

	　
	3
	-1.48
	4.52
	-4.98
	1.02

	　
	3.5
	-1.98
	4.02
	-5.48
	0.52

	　
	4
	-2.48
	3.52
	-5.98
	0.02

	　
	4.5
	-2.98
	3.02
	-6.48
	-0.48

	　
	5
	-3.48
	2.52
	-6.98
	-0.98

	　
	5.5
	-3.98
	2.02
	-7.48
	-1.48

	　
	6.5
	-4.98
	1.02
	-8.48
	-2.48

	200MHz
	0
	-1.49
	4.51
	-4.99
	1.01

	　
	2
	-3.49
	2.51
	-6.99
	-0.99

	　
	2.5
	-3.99
	2.01
	-7.49
	-1.49

	　
	3
	-4.49
	1.51
	-7.99
	-1.99

	　
	3.5
	-4.99
	1.01
	-8.49
	-2.49

	　
	4
	-5.49
	0.51
	-8.99
	-2.99

	　
	4.5
	-5.99
	0.01
	-9.49
	-3.49

	　
	5
	-6.49
	-0.49
	-9.99
	-3.99

	　
	5.5
	-6.99
	-0.99
	-10.49
	-4.49

	　
	6.5
	-7.99
	-1.99
	-11.49
	-5.49

	400MHz
	0
	-4.50
	1.50
	-8.00
	-2.00

	　
	2
	-6.50
	-0.50
	-10.00
	-4.00

	　
	2.5
	-7.00
	-1.00
	-10.50
	-4.50

	　
	3
	-7.50
	-1.50
	-11.00
	-5.00

	　
	3.5
	-8.00
	-2.00
	-11.50
	-5.50

	　
	4
	-8.50
	-2.50
	-12.00
	-6.00

	　
	4.5
	-9.00
	-3.00
	-12.50
	-6.50

	　
	5
	-9.50
	-3.50
	-13.00
	-7.00

	　
	5.5
	-10.00
	-4.00
	-13.50
	-7.50

	　
	6.5
	-11.00
	-5.00
	-14.50
	-8.50
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Annex A
Table A-1. MPR and Minimum TRP for each TP
	
	
	
	
	
	
	
	Min TRP (Assumption 1)
	Min TRP (Assumption 2)

	
	
	
	
	
	
	
	FR2a
	FR2b
	FR2a
	FR2b

	Test ID
	Modulation
	RB allocation
	BW
	MPRnarrow
	MPRWT
	MPR
max(MPRnarrow, MPRWT)
	CP
	ACP
	CP
	ACP
	CP
	ACP
	CP
	ACP

	1
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left
	BW ≤ 200MHz
	2.5
	2
	2.5
	2.2
	-14.8
	0.4
	-15.6
	8.2
	-8.8
	6.4
	-9.6

	
	
	
	BW = 400MHz
	2.5
	3
	3
	1.7
	-15.3
	-0.1
	-16.1
	7.7
	-9.3
	5.9
	-10.1

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right
	BW ≤ 200MHz
	2.5
	2
	2.5
	2.2
	-14.8
	0.4
	-15.6
	8.2
	-8.8
	6.4
	-9.6

	
	
	
	BW = 400MHz
	2.5
	3
	3
	1.7
	-15.3
	-0.1
	-16.1
	7.7
	-9.3
	5.9
	-10.1

	3
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	BW ≤ 200MHz
	0
	2
	2
	2.7
	-14.3
	0.9
	-15.1
	8.7
	-8.3
	6.9
	-9.1

	
	
	
	BW = 400MHz
	0
	3
	3
	1.7
	-15.3
	-0.1
	-16.1
	7.7
	-9.3
	5.9
	-10.1

	4
	DFT-s-OFDM QPSK
	Outer_1RB_Left
	BW ≤ 200MHz
	2.5
	2
	2.5
	2.2
	-14.8
	0.4
	-15.6
	8.2
	-8.8
	6.4
	-9.6

	
	
	
	BW = 400MHz
	2.5
	3
	3
	1.7
	-15.3
	-0.1
	-16.1
	7.7
	-9.3
	5.9
	-10.1

	5
	DFT-s-OFDM QPSK
	Outer_1RB_Right
	BW ≤ 200MHz
	2.5
	2
	2.5
	2.2
	-14.8
	0.4
	-15.6
	8.2
	-8.8
	6.4
	-9.6

	
	
	
	BW = 400MHz
	2.5
	3
	3
	1.7
	-15.3
	-0.1
	-16.1
	7.7
	-9.3
	5.9
	-10.1

	6
	DFT-s-OFDM QPSK
	Outer_Full
	BW ≤ 200MHz
	0
	2
	2
	2.7
	-14.3
	0.9
	-15.1
	8.7
	-8.3
	6.9
	-9.1

	
	
	
	BW = 400MHz
	0
	3
	3
	1.7
	-15.3
	-0.1
	-16.1
	7.7
	-9.3
	5.9
	-10.1

	7
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left
	BW ≤ 200MHz
	2.5
	3.5
	3.5
	1.2
	-15.8
	-0.6
	-16.6
	7.2
	-9.8
	5.4
	-10.6

	
	
	
	BW = 400MHz
	2.5
	4.5
	4.5
	0.2
	-16.8
	-1.6
	-17.6
	6.2
	-10.8
	4.4
	-11.6

	8
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right
	BW ≤ 200MHz
	2.5
	3.5
	3.5
	1.2
	-15.8
	-0.6
	-16.6
	7.2
	-9.8
	5.4
	-10.6

	
	
	
	BW = 400MHz
	2.5
	4.5
	4.5
	0.2
	-16.8
	-1.6
	-17.6
	6.2
	-10.8
	4.4
	-11.6

	9
	DFT-s-OFDM 16 QAM
	Outer_Full
	BW ≤ 200MHz
	0
	3.5
	3.5
	1.2
	-15.8
	-0.6
	-16.6
	7.2
	-9.8
	5.4
	-10.6

	
	
	
	BW = 400MHz
	0
	4.5
	4.5
	0.2
	-16.8
	-1.6
	-17.6
	6.2
	-10.8
	4.4
	-11.6

	10
	DFT-s-OFDM 64 QAM
	Outer_Full
	BW ≤ 200MHz
	0
	5.5
	5.5
	-0.8
	-17.8
	-2.6
	-18.6
	5.2
	-11.8
	3.4
	-12.6

	
	
	
	BW = 400MHz
	0
	6.5
	6.5
	-1.8
	-18.8
	-3.6
	-19.6
	4.2
	-12.8
	2.4
	-13.6

	11
	CP-OFDM QPSK
	Outer_1RB_Left
	BW ≤ 200MHz
	2.5
	4
	4
	0.7
	-16.3
	-1.1
	-17.1
	6.7
	-10.3
	4.9
	-11.1

	
	
	
	BW = 400MHz
	2.5
	5
	5
	-0.3
	-17.3
	-2.1
	-18.1
	5.7
	-11.3
	3.9
	-12.1

	12
	CP-OFDM QPSK
	Outer_1RB_Right
	BW ≤ 200MHz
	0
	4
	4
	0.7
	-16.3
	-1.1
	-17.1
	6.7
	-10.3
	4.9
	-11.1

	
	
	
	BW = 400MHz
	0
	5
	5
	-0.3
	-17.3
	-2.1
	-18.1
	5.7
	-11.3
	3.9
	-12.1

	13
	CP-OFDM QPSK
	Outer_Full
	BW ≤ 200MHz
	0
	4
	4
	0.7
	-16.3
	-1.1
	-17.1
	6.7
	-10.3
	4.9
	-11.1

	
	
	
	BW = 400MHz
	0
	5
	5
	-0.3
	-17.3
	-2.1
	-18.1
	5.7
	-11.3
	3.9
	-12.1



