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1.	Introduction
SNR estimation has been discussed for each test case in [1]-[6] for this 1 year, however it is not finalized yet. In RAN5 NR#4 AdHoc some companies provided SNR estimation but the it shows the different SNR level as shown ever in [1]-[3]. The way forward for SNR estimation assumptions is agreed in [7] to align the assumptions used for SNR estimation among each company. These documents provide the updated SNR based on the agreement in [7], and also give some views to reduce the issues came from maximum EIRP requirement +43dBm.
2.	Discussion
2.1 Estimated SNR
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Table 1 shows the estimated SNR and the proposed  and relaxation amount. SNR for MOP is updated compared to the previous document by re-considering the some system design HW/SW optimization, based on the some views that MOP needs to be measured without relaxation. Also, the SNR is estimiated depends on the maximum EIRP level. The realized SNR level is trade off of many aspects(HW/SW complexity, cost, test time, etc…) . The idea of mitigating such issues while keeping the SNR better is discussed in 2.2.
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Table 1: SNR for Priority 1 and 2 Tx test cases
	Test case
	Applicable Frequency Range
[GHz]
	UL signal level [dBm]
	Estimated SNR for total component [dB]
	Proposed 
, SNR in linear and defined for total component power
	Proposed relaxation of test requirement

	MOP
(Min Peak EIRP, PC3)
	23.45GHz ≤ f ≤ 32.125 GHz
	20.7dBm/ChBW
(22.4 – 1.7) 
	20.6+ ChBW
	0.1
	N/A

	
	32.125 GHz ≤ f ≤ 40.8 GHz
	18.9dBm/ChBW
(20.6 – 1.7)
	14.8+ ChBW
	0.28
	N/A

	MOP
(TRP, PC3)
	23.45GHz ≤ f ≤ 32.125 GHz
	23dBm/ChBW 
	10.6 + ChBW (EIRPMAX> 33dBm)
25.0+ ChBW (EIRPMAX≤ 33dBm)
	0.7
0.1
	N/A
N/A

	
	32.125 GHz ≤ f ≤ 40.8 GHz
	23dBm/ChBW
	-1.2 + ChBW (EIRPMAX > 33dBm)
15.0+ ChBW (EIRPMAX ≤ 33dBm)
	0.41-0.98
0.27
	10.2-14.2 - ChBW
N/A

	MOP
(Spherical Coverage, PC3)
	23.45GHz ≤ f ≤ 32.125 GHz
	11.5dBm/ChBW
	-0.9  + ChBW (EIRPMAX > 33dBm)
13.5 + ChBW (EIRPMAX ≤ 33dBm) 
	0.41-0.98
0.37
	9.9-13.9 - ChBW
N/A

	
	32.125 GHz ≤ f ≤ 40.8 GHz
	8.0dBm/ChBW
	-16.2 + ChBW (EIRPMAX > 33dBm)
9.3 + ChBW (EIRPMAX ≤ 33dBm)
	0.41-0.98
0.92
	25.2-29.2 - ChBW
N/A

	Off power
	23.45 GHz ≤ f ≤ 32.125 GHz
	-35dBm/ChBW
	-15.0 + ChBW
	0.41
	28.0 - ChBW

	
	32.125 GHz < f ≤ 40.8 GHz
	
	-23.1 + ChBW
	0.41
	36.1 - ChBW

	Rx spurious 
	6 GHz ≤ f ≤ 20 GHz
	-47dBm/1MHz
	6.3
	0.41
	6.7

	
	20 GHz < f ≤ 40 GHz
	
	-3.2
	0.41
	16.2

	
	40 GHz < f  ≤ 80 GHz
	
	-16.6
	0.41
	29.6

	Tx spurious
	6 GHz ≤ f ≤ 20 GHz
	-13dBm/1MHz
	 ≥ 20
	0.1
	N/A

	
	20GHz ≤ f ≤ 80 GHz
	
	≥ 13
	0.41
	N/A

	SEM
	23.45 GHz ≤ f ≤ 32.125 GHz
	-13dBm/1MHz
	11.1(EIRPMAX > 33dBm)
20.8(EIRPMAX ≤ 33dBm)
	0.41
0.1
	1.9
N/A

	
	32.125 GHz < f ≤ 40.8 GHz
	
	4.2(EIRPMAX > 33dBm) 
22.9 (EIRPMAX ≤ 33dBm)
	0.41
0.1
	8.8
N/A

	ACLR
	23.45 GHz ≤ f ≤ 32.125 GHz
	23dBm(TRP)-17dBc=6dBm/ChBW
	4.0 + ChBW(EIRPMAX > 33dBm)
13.8 + ChBW (EIRPMAX ≤ 33dBm) 
	0.41
0.35
	Depends on assumed TRP
N/A

	
	32.125 GHz < f ≤ 40.8 GHz
	23dBm(TRP)-16dBc=7dBm/ChBW
	-1.8 + ChBW(EIRPMAX > 33dBm)
16.8+ ChBW (EIRPMAX ≤ 33dBm)
	0.41
0.18
	Depends on assumed TRP
N/A

	NOTE ChBW = 10log10(400MHz/ChBW), 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. SNR needs to be revisited once the new band and its core requirement is introduced between 30.3GHz and 32.125GHz.
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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 – Pathloss 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



All the SNR is provided based on the “single” test setup.
Proposal 1 : Use the values in Table 1 to determination of MU and relaxation amount
2.2. Impact from Maximum Peak EIRP level
The challenging aspect for the mmWave test system for conformance testing is that TE needs to measure the wide range of UL power. Especially, the maximum EIRP level of +43dBm, which originated from regulatory requirement, cause the many negative consequences from conformance test system PoV as below :
a) Complicated switch box (result in increased HW complexity and cost of the system)
b) Increased MU(reduce the SNR) of other test case than maximum EIRP
c) Increased measurement time(trade off relation with HW complexity)
The issue is that +43dBm EIRP is not expected in the real UEs. If the TRP is +23 dBm(this will not also likely though..), to realize 43dBm EIRP, 20dB gain is required, and such gain will require many number of array antenna e.g. 100 elements, and will not likely to be used at least for smart phone type UE . In fact, in the some discussion in RAN4 about performance test link budget, the antenna gain of 7~8 dB  is assumed as a typical UE antenna gain.  Hence, it is expected actual UE will not reach +43dBm, and at most +30dBm or so is expected.
Observation 1 : +43dBm maximum peak EIRP cause negative consequence though +43dBm EIRP is not likely to be achieved with the real UE 
Hence, we propose to reduce the negative effects from unrealistic EIRP requirement, we propose followings.
Option 1 : Reduce the maximum EIRP +43 dBm test requirement to X dBm
Option 2 : UE declaration of upper limit of maximum EIRP
[bookmark: _GoBack]Option 1 will solve more issues than Option 2 among a), b) and c) above. Option 2 can still solve some issues and is beneficial.
Proposal 2 : Introduce the Option 1 or Option 2 to solve the issues originated from “+43dBm maximum Peak EIRP”.

4.	Conclusion
Proposal 1 : Use the values in Table 1 to determination of MU and relaxation amount
Observation 1 : +43dBm maximum peak EIRP cause negative consequence though +43dBm EIRP is not likely to be achieved with the real UE 
d) Complicated switch box (result in increased HW complexity and cost of the system)
e) Increased MU(reduce the SNR) of other test case than maximum EIRP
f) Increased measurement time(trade off relation with HW complexity)
Proposal 2 : Introduce the Option 1 or Option 2 to solve the issues originated from “+43dBm maximum Peak EIRP”.
Option 1 : Reduce the maximum EIRP +43 dBm test requirement to X dBm
Option 2 : UE declaration of upper limit of maximum EIRP
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