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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At RAN5 #84, estimations for the SNR have been discussed [1 – 5]. In this document, we present the results of our analysis based on the common assumptions for the not yet decided figures.
Discussion
A detailed description of the total SNRtotal based on the measurement of total component power for both polarizations can be found in reference [6]. 
In Table 1, we present our results for SNRtotal under the assumption that the UE is allowed to transmit a maximum peak EIRP of 43 dBm. 

Among TE vendors it has been decided to study the SNR for ACLR based on the following two assumptions:

ACLR Assumption 1
· Assumption for min TRP power value on wanted channel shall be: min EIRP – 16 dB (UE antenna (8x2) directivity) - MPR
· Assumption for min TRP power value on adjacent channel shall be: min EIRP – 16 dB (UE antenna (8x2) directivity) – MPR - ACLR requirement

ACLR Assumption 2
· Assumption for min TRP power value on wanted channel shall be:  min EIRP – 10 dB (UE antenna (1x4) directivity) - MPR
· Assumption for min TRP power value on adjacent channel shall be:  min EIRP – 10 dB (UE antenna (1x4) directivity) – MPR - ACLR requirement

The MPR depends on waveform, modulation and RB allocation. For the currently defined test points the highest MPR occurs for 400 MHz channel bandwidth and 64QAM DFT-s-OFDM with a value of 6.5 dB. It is noted that the MU and SNR analysis has to be updated once CP-OFDM 64QAM were applied as test point for ACLR.

Observation 1: With ACLR assumption 1 the impact of noise is already very high for the measurement of the wanted signal. This could only be avoided by selecting test points with low MPR. 

Observation 2: Independent of the ACLR assumption ACLR needs considerable amount of relaxation in order to be testable.

Table 1: SNRtotal,core based on core requirement
	Test case
	Frequency (GHz)
	Estimated SNRtotal(dB)
	Requirement (dBm)
	Impact of Noise w/o relaxation (dB)
	Required Relaxation

	MOP Spherical coverage
	23.45 ≤ f ≤ 32.125
	[17.35]1
	9.75
(= 11.5 – 1.75)
	[0.08]1
	no

	
	32.125 < f ≤ 40.8
	[13.05]1

	7.6
(= 8 – 0.4)
	[0.21]1

	no

	Transmit OFF Power
(TRP)
	32.125 < f ≤ 40.8
	-29.5
	-35
	29.5
	do not test
if tested relax by 39.5 dB with SNR impact = 0.42 dB 

	ACLR AC
(TRP)
Assumption 1
	23.45 ≤ f ≤ 32.125
	-11.2
	-18.8 
(= 20.7 – 16 – 17 – 6.5)
	11.52
	yes

	
	32.125 < f ≤ 40.8
	-14.1
	-19.6 
(= 18.9  – 16  – 16 – 6.5)
	14.27
	yes

	ACLR wanted signal
(TRP)
Assumption 1
	23.45 ≤ f ≤ 32.125
	5.8
	-1.8 
(= 20.7 – 16 – 6.5)
	1.02
	yes

	
	32.125 < f ≤ 40.8
	1.9
	-3.6
(= 18.9 – 16 – 6.5)
	2.17
	yes

	ACLR AC
(TRP)
Assumption 2
	23.45 ≤ f ≤ 32.125
	-5.2
	-12.8 
(= 20.7 – 10 – 17 – 6.5)
	6.35
	yes

	
	32.125 < f ≤ 40.8
	-8.1
	-13.6 
(= 18.9  – 10  – 16 – 6.5)
	8.73
	yes

	ACLR wanted signal
(TRP)
Assumption 2
	23.45 ≤ f ≤ 32.125
	11.8
	4.2 
(= 20.7 – 10 – 6.5)
	0.28
	no

	
	32.125 < f ≤ 40.8
	7.9
	2.4
(= 18.9 – 10 – 6.5)
	0.66
	no

	Transmitter Spurious Emissions
	6 ≤ f < 12.75
	10
	-30
	0.41
	no

	
	12.75 ≤ f ≤ 50
	10
	-13
	0.41
	no

	
	50 < f ≤ 80
	work in progress

	Spurious Emissions for UE co-existence
	work in progress

	Receiver Spurious Emissions
	work in progress

	NOTE 1: 	Rough estimate based on the 50%-tile power level requirement. A more rigorous analysis will be based on an acceptable CDF.



Proposal 1: Apply the SNR values in Table 1 as basis for determining the relaxation amount and for specifying the MU impact due to noise for the TT analysis. 
In Ref. [5], we proposed for spherical coverage to base the uncertainty of the test system on the test requirement and received the valid feedback that it would be required to apply this for all test cases and that the impact on the already specified MTSU and TT has to be analyzed. 

For TT, the MU is required to judge the pass and fail rates of an UE with respect to the core requirement. Consequently this MU should be based on the core requirement level. 

The MTSU, however, should be based on the test requirement since the measurement value is compared to the latter in order to determine whether an UE passes or fails the test. 

Observation 3: The specified TT values remain unchanged when updating the MTSU with respect to the test requirement level.

When basing the MTSU on the test requirement instead of the core requirement, the only MU contributor requiring an update is the influence of noise. Whether the MTSU based on the test requirement is smaller or larger than the one based on the core requirements depends on the sign of TT, i.e., whether the limit is an upper or lower one.

In the following, we derive the change of the influence of noise when moving from conformance requirement to test requirement as a basis.

In order to allow for a notation without distinction of cases, we define

 .

Thus, negative values represent the case of a lower limit and positive values apply for an upper limit. 






Here, the subscripts, core and test, denote that the core requirement or test requirement have been used as basis for  or , respectively.

The MTSU based on the test requirement is calculated as follows from the MTSU based on the core requirement:


Table 2 comprises the values for MTSU based on the test requirement.
Table 2: MTSU based on the test requirement 
	Test case
	FR
	MTSUcore
	
	TT
	
	MTSUtest

	MOP Min Peak EIRP
	FR2a
	4.89
	0.1
	-3.18
	0.21
	5.01

	
	FR2b
	5.09
	0.3
	-3.31
	0.62
	5.41

	MOP Max EIRP
	FR2a
	4.89
	0.1
	0
	0.1
	4.89

	
	FR2b
	5.09
	0.3
	0
	0.3
	5.09

	MOP Max TRP
	FR2a
	4.42
	0.1
	2.87
	0.052
	4.37

	
	FR2b
	4.62
	0.3
	3.00
	0.15
	4.47

	SEM
	FR2a
	4.94
	0.62
	3.21
	0.31
	4.63

	
	FR2b
	5.32
	1.0
	3.46
	0.48
	4.80


Proposal 2: Specify MTSU based on the test requirement and apply the values of MTSUtest in Table 2.
Assumptions

	ID
	Description
	Assumption

	#1
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurements
6 GHz – 80 GHz for spurious emissions measurements

	#2
	Size of QZ for IFF 
	30 cm

	#3
	UE power class
	PC3

	#5
	Temperature range of the test equipment
	20°C – 35°C

	#6
	Channel bandwidth
	400 MHz



	Conclusion
In summary, SNR estimations for low PSD test cases have been provided and the influence of noise has been analyzed.
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Observation 1: With ACLR assumption 1 the impact of noise is already very high for the measurement of the wanted signal. This could only be avoided by selecting test points with low MPR. 

Observation 2: Independent of the ACLR assumption ACLR needs considerable amount of relaxation in order to be testable.

Proposal 1: Apply the SNR values in Table 1 as basis for determining the relaxation amount and for specifying the MU impact due to noise for the TT analysis. 
Observation 3: The specified TT values remain unchanged when updating the MTSU with respect to the test requirement level.

Proposal 2: Specify MTSU based on the test requirement and apply the values of MTSUtest in Table 2.
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