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1.	Introduction
SNR estimation was provided for each test cases in [1]-[3]. 
In the discussion during email-agreement after RAN5#82 and pre-meeting offline discussion among concerning parties, following issues are raised and discussed.
Issue 1) Frequency to derive SNR
Issue 2) Power level to derive SNR
As a result, for Issue 1, 32.125GHz instead of 30.2GHz (which was used in [4]) is adopted for FR2a but assume the core requirement level as the worst one among those of upper and lower band of 32.125GHz.  Issue 2 is discussed in detail in the separated document [4] and it is proposed to use core requirement – 3dB to derive SNR for the purpose of low PSD testability discussion.
2. Estimated SNR
SNR for Priority 1 and 2 Tx TCs are given in Table 1.
Table 1: SNR for Priority 1 and 2 Tx test cases
	Test case
	Applicable Frequency Range
[GHz]
	Estimated SNR [dB]
	UL signal level [dBm]
	Required relaxation to ensure SNR=10dB

	MOP
(Min Peak EIRP, PC3)
	23.45GHz ≤ f ≤ 32.125 GHz
	8.8
(BW ≤ 400MHz)
	15.9dBm/ChBW
(20.6 – 3 – 1.7)
	1.2 - ChBW

	
	30.3 GHz ≤ f ≤ 40.8 GHz
	5.4
(BW ≤ 400MHz)
	1.7 : Multi-band relaxation
	4.6 - ChBW

	Off power
	23.45 GHz ≤ f ≤ 32.125 GHz
	-18.0 + ChBW
	-38dBm/ChBW
(-35-3)
	28.0 - ChBW

	
	30.3 GHz < f ≤ 40.8 GHz
	-26.1 + ChBW
	-38dBm/ChBW
(-35-3)
	36.1 - ChBW

	Rx spurious 
	6 GHz ≤ f ≤ 20 GHz
	3.3
	-50dBm/1MHz
	6.7

	
	20 GHz < f ≤ 40 GHz
	-3.7
	(-47-3)
	13.7

	
	40 GHz < f  ≤ 80 GHz
	-19.6
	
	29.6

	Tx spurious
	6 GHz ≤ f ≤ 20 GHz
	> 20
	-16dBm/1MHz
	-

	
	20GHz ≤ f ≤ 80 GHz
	> 10
	(-13-3)
	-

	UE co-existence (1)
	26.5 GHz  ≤ f  ≤ 29.5 GHz
	2.7
	-5dBm/100MHz
(-5-3)
	7.3

	UE co-existence (2)
	37 GHz ≤ f  ≤ 40 GHz
	-0.7
	-5dBm/100MHz
(-2-3)
	10.7

	UE co-existence (3)
	26.5 GHz ≤ f  ≤ 29.5 GHz
	-22.3
	-53dBm/1MHz
(-50-3)
	32.3

	SEM
	23.45 GHz ≤ f ≤ 32.125 GHz
	8.1
	-16dBm/1MHz
(-13-3)
	1.9

	
	30.3 GHz < f ≤ 40.8 GHz
	1.2
	-16dBm/1MHz
(-13-3)
	8.8

	ACLR
	23.45 GHz ≤ f ≤ 32.125 GHz
	1.0 + ChBW
	23dBm(TRP)-17dBc-3dB=3dBm/ChBW
	9.0 - ChBW
(NOTE2, 
NOTE3)

	
	30.3 GHz < f ≤ 40.8 GHz
	-4.8 + ChBW
	23dBm(TRP)-16dBc-3dB=4dBm/ChBW
	14.8 - ChBW
(NOTE2)

	OBW, Frequency Error
	No impact from SNR
	
	
	

	NOTE ChBW = 10log10(400MHz/ChBW), 9.03dB for ChBW=50MHz.
NOTE 2 : Relaxation for the dBc value with relaxed adjacent channel power and no change for carrier power.
NOTE 3 : No relaxation required for smaller ChBw(50MHz and100MHz) if BW dependent relaxation is considered.



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
	+43dBm – Path loss tolerable (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



Other assumptions:
· Path loss (= Free space path loss + Antenna gain) = 52.5 dB @ 29.5GHz 
 (Delta for other frequency follows the delta from Friis' s equation)
· Channel Bandwidth: up to 400MHz
· Spurious measurement path is separated from in-band measurement path
In case LNA can be used, loss between antenna and 1st LNA much depends on the frequency and also test cases, approx. 6dB - 20dB are assumed. For LNA, commercial availability (https://www.sagemillimeter.com/amplifiers/low-noise-amplifiers/) is considered in this estimation. Each LNA has different characteristic of Gain, support frequency, etc then various combination can be possible with the actual implementation considering the cost, space, power consumption, etc, then not always the ones with minimum NF can be used. In this estimation, NF of 3.2 - 5.5dB are used depending on the frequency in the estimation.
For co-existence, SEM and ACLR, with which the low power requirement needs to be measured with the presence of carrier (could be maximum power) in vicinity, LNA cannot be used due to the maximum limit for input power for the LNA. Also, the presence of the carrier limits the maximum gain of power amplifier used or pre-amp of SA etc. Hence, SNR tends to become worse compared to the TC with same level of requirement but for which LNA can be used . ( This is one example why SNR is not always one-to-one relationship with requirement level )

4.	Conclusion
[bookmark: _GoBack]In this paper, SNR estimation for Priority 1 and 2 Tx test cases are provided. RAN5 is asked to endorse the values in Table 1 used for determining the relaxation amount.
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