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1.	Introduction
This paper provides the SNR estimations and proposals to cater for low PSD testability issue for P1/P2 TRx test cases.

2.	Discussion
2.1. SNR Estimation for remaining P1/P2 test
Table 1 summarizes the SNR estimation. 

Table 1 SNR estimations for P1 and P2 test cases
	Test case
	Applicable Frequency Range
[GHz]
	UL signal level [dBm]
	Estimated SNR for total component [dB]
	, SNR in linear and defined for total component power
	Proposed relaxation of test requirement

	ACLR
	Refer to 2.2

	Rx spurious 
	6 GHz ≤ f ≤ 23.45 GHz
	-47dBm/1MHz
	3.3
	0.41~1.0
	6.7~2.7

	
	23.45 GHz < f ≤ 40 GHz
	
	-6.2
	0.41~1.0
	16.2~12.2

	
	40 GHz < f  ≤ 80 GHz
	
	-19.6
	0.41~1.0
	29.6~25.6

	General Tx spurious
	6 GHz ≤ f ≤ 12.75 GHz
	-30dBm/1MHz
	~17 
	0.1
	0

	
	12.75 GHz ≤ f ≤ 23.45 GHz
	-13dBm/1MHz
	~ 17
	0.1
	0

	
	23.45GHz ≤ f ≤ 80 GHz
	
	~ 10
	0.41
	0

	NOTE ChBW = 10log10(400MHz/ChBW), e.g. 9.03dB for ChBW=50MHz.
NOTE 2 : According to the agreement in [7], the SNR estimation is only valid between 23.45 and 30.3 GHz for other than spurious emission. SNR needs to be revisited once the new band and its core requirement is introduced between 30.3GHz and 32.125GHz.
NOTE 4 : 14dB PAPR is assumed in this estimation to judge the LNA availability.



2.2 SNR Estimation for ACLR
Estimated SNR for ACLR for IFF QZ size = 30cm is summarized in Table 2 (4-th column). Note our values are same as those shown in [3] but re-calculated with MPR=6.5dB to align with estimations from other vendors.
Table 2 Estimated SNR values for ACLR, Assumption 1, MPR=6.5, CBW=400MHz (SNRA1,MPR=6.5,400MHz)
	Frequency Range 
	Channel
	UL level
[dBm/CBW]
	Estimated SNR 
	R5-198733
	R5-198562

	23.45 GHz ≤ f ≤ 32.125 GHz
	CP
	22.4-1.7-16-6.5=-1.8
	6.0
	5.8
	7

	
	ACP
	22.4-1.7-16-6.5 -17 = 
-18.8
	-11.0
	-11.2
	-10

	32.125 GHz < f ≤ 40.8 GHz
	CP
	20.6-1.7-16-6.5=-3.6
	1.9
	1.9
	2

	
	ACP
	20.6-1.7-16-16-6.5 =
-19.6
	-14.1
	-14.1
	-14


With our views, SNR is proportional to MPR, ChBW and Dir, i.e. 
SNR = SNRA1,MPR=6.5,400MHz + ( 6.5 - MPR ) + ChBW  +Dir
where,
· Dir = difference of UE directivity assumption from 2x8 array, i.e. Dir=0[dB] for Assumption 1, Dir = 6[dB] for Assumption 2, and Dir=16dB if test metric is changed to EIRP.
· ChBW = 10log10(400MHz/ChBW).

3.	Proposals
Rx Spurious

For Rx spurious emission for band n257, the amount of relaxation is agreed in [2] with one value in square bracket pending final confirmation from TE vendors. However, no agreement for SNR is yet made. Due to the outcome of discussion during RAN5#86-e considering the inputs for estimated SNR on Rx spurious, following values are proposed.
[bookmark: p1]
[bookmark: _GoBack]Proposal 1 : For PC3 Rx Spurious for n257, apply SNR=1.0 dB for 23.45Ghz - 40.8GHz, and SNR=0.64dB for 6GHz-23.45GHz and 40.8GHz-80GHz based on the relaxation agreed in [2].

General Tx Spurious

The SNR for up to 60GHz is agreed with SNR=0.41 in [1]. For up to 80GHz, we propose to apply SNR=0.41 based on the SNR estimation in real equipment.

[bookmark: p3]Proposal 2 : For PC3 General Tx Spurious, no relaxation for the test requirement, ΔSNR = 0.41 dB for 60Ghz <= f <= 80GHz.

ACLR

ACLR’s SNR much depends on the input from UE/OEM vendors on test metric change and antenna directivity assumptions captured as action points below. 

	AP#85.25
	RF
	OEM/Chipset vendor to investigate ACLR metric change options and provide test data and antenna assumptions to justify metric change from TRP->EIRP
	Qualcomm, Samsung, Apple
	R5-199497
	Ran5#86
	Open

	AP#85.26
	RF
	OEM/Chipset vendor to provide antenna assumptions applicable for ACLR TRP metric definition
	Qualcomm, Samsung, Apple
	R5-199497
	Ran5#86
	Open



RAN5 should discuss the treatment of ACLR test case, based on these inputs and common SNR assumption decided from Table2.

Proposal 3: For PC3 FR2 ACLR, based on the input on test metric change, antenna directivity assumption and common SNR assumption, decides e.g. SNR, test parameter restrictions (BW, Waveform, Modulation, RB allocation) and relaxations during RAN5#86.

4.	Proposals
RAN5 is asked to endorse following proposals.

Proposal 1 : For PC3 Rx Spurious for n257, apply SNR=1.0 dB for 23.45Ghz - 40.8GHz, and SNR=0.64dB for 6GHz-23.45GHz and 40.8GHz-80GHz based on the relaxation agreed in [2].

Proposal 2 : For PC3 General Tx Spurious, no relaxation for the test requirement, ΔSNR = 0.41 dB for 60Ghz <= f <= 80GHz.

Proposal 3: For PC3 FR2 ACLR, based on the input on test metric change, antenna directivity assumption and common SNR assumption, decides e.g. SNR, test parameter restrictions (BW, Waveform, Modulation, RB allocation) and relaxations during RAN5#86.
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Assumptions

	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurement.
6GHz – 80GHz for spurious measurement.

	#3
	Size of QZ for IFF
	30 cm

	#5
	Power range for EIRP measurements considered at the conducted reference plane
	+43 dBm (PC3 max beam peak)

	#6
	Temperature variation impact
	+18 to +28 degrees C

	#7
	UE power class
	PC3

	#9
	Characterization for QoQZ for spurious measurements
	N/A
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