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1.	Introduction
In RAN5#84, it is proposed in [1] to define noise impact for test requirement rather than core requirement.  Also, it is proposed in [2] to count the impact of noise only for positive part of MU as it is a positive offset. This paper gives our views for these concerns.
2.	Discussion
For the concern in [2], to consider noise impact for positive MU and does not consider it to negative MU (and TT) is technically reasonable because that noise impact works as a positive offset for the measurement result. We are fine if the MU is defined with the form of  –(R+S)/+(R+S+SNR) [dB], where R is expanded random uncertainty, S is sum of systematic uncertainties other than noise impact and  SNR  is noise impact. We should note here that systematic uncertainty other than noise impact should still be counted in both(positive and negative) side, and only the noise impact can be considered as a special term counted to the total MU considering its direction (=positive) with following reasons.

1. No clear direction (positive or negative) defined for other systematic error terms. Even if the direction is defined for all the systematic errors,  they shall not be arithmetically summed up considering each positive/negative directions each other because each systematic error are defined for worst case values and cannot be cancelled out.
2. Noise impact is derived from increased total power due to addition of noise power and desired power in linear[W] region, which is different from other systematic error MU terms where the MU is applied directly to the measured power in [dB] region.

[bookmark: AsymetricMUisOKif]Observation 1 : It is technically reasonable to define MU with the form of –(R+S)/+(R+S+SNR), where R is expanded random uncertainty, S is sum of systematic uncertainties other than noise impact and  SNR  is noise impact

For the concern in [1], our view is it is related to the original definition of MU(MTSU) and TT. For TT, it should be defined for MU for core requirement because TT is defined so that false PASS/false FAIL rate of the borderline UEs in terms of core requirement [3]. 

[bookmark: TTNeesToBeDefinedForCore]Observation 2 : TT needs to be defined based on MU for core requirement because TT is defined so that false PASS/false FAIL rate of borderline (in terms of core requirement) UEs becomes certain percentage [3] 

For MTSU and TT definition, we can consider about the following options.

[bookmark: OptionList]Option 1 : MTSU defined as MU for core requirement, TT defined based on MU for core requirement
Option 2 : MTSU defined as MU for test requirement , TT defined based on MU for core requirement
Option 3 : MTSU defined as MU for core requirement, TT defined based on MU for test requirement
Option 4 : MTSU defined as MU for test requirement, TT defined based on MU for test requirement

Considering the Observation 2, Option 3 and Option 4 does not make sense. Hence Option 1 and Option 2 would be valid options.

Table 1 shows MTSU and TT definitions for Option 1 and 2. Here Option 1a and Option 2a are same as Option 1 and Option2 except that negative MTSU does not include SNR.
	
Table 1 Options for MU/TT/Noise Impact definition
	Option
	Requirement type
	MTSU
	TT

	Option 1
	Upper limit
	+/- (R+S+SNRcore) 
	Based on R+S+SNRcore

	
	Lower limit
	
	

	Option 1a
	Upper limit
	-(R+S) / + (R+S +SNRcore) 
	Based on R+S+SNRcore

	
	Lower limit
	
	Based on R+S

	Option 2
	Upper limit
	+/- (R+S+SNRcore+TT) 
	Based on R+S+SNRcore

	
	Lower limit
	+/- (R+S+SNRcore-TT)
	Based on R+S+SNRcore

	Option 2a
	Upper limit
	-(R+S) / + (R+S +SNRcore+TT) 
	Based on R+S+SNRcore

	
	Lower limit
	-(R+S) / + (R+S +SNRcore-TT)
	Based on R+S



Where, symbols in Table 1 mean :
R : Expanded Random Uncertainty (1.96sigma)
S : Sum of systematic uncertainty excluding noise impact
SNRcore : Noise impact defined for core requirement
SNRcore+TT : Noise impact defined for core requirement + TT (= Test requirement)
SNRcore-TT : Noise impact defined for core requirement – TT (= Test requirement)
Also, it should be noted that “core requirement” here means a core requirement including permitted power reduction (e.g. MPR, A-MPR, MBR, etc…) in 38.101-x as well as test limit relaxation (positive value) due to low PSD issue.

Table 2 gives Pros and Cons analysis for Option 1, 1a, 2 and 2a.
Table 2 Pros Cons analysis for each option
	
	Pros
	Cons

	Option 1, 1a
	· TT depends on MTSU, and MTSU does not depend on TT, then the MU/TT definition process is simple.
· Relation of TT and MTSU can be easily understood from test spec.
· No need to re-define existing MU/TT(Option 1)
	· It would not be intuitive for readers/testers that Annex F MTSU defines MU for core requirement rather than test requirement. But it is not a big problem once it is clarified.

	Option 2, 2a
	· It would be intuitive for readers/testers that Annex F MTSU defines MU for test requirement 
	· MU/TT/Noise Impact definition process become a little more complicated. 3 steps required for completing the MU/TT work : MU other than noise impact -> TT -> MTSU, which cause the delay of RAN5 works.
· Relation of TT and MTSU is not easily understood from test spec without additional explanation.



According to the analysis our preference is Option 1. Option 1a is also acceptable if TT community prefers it. Option 2/2a  is possible if we see more benefits that surpass the disadvantages. 

[bookmark: ProposeOption1]Proposal 1 : Adopt Option 1 for MU/TT/Noise Impact definition


2.1. Review of MU/TT/Noise Impact for Option 1a/2/2a
For MOP Max EIRP, Max TRP, minimum peak EIRP, SEM, MU/TT/Noise Impacts are already defined. If either of Option 1a, 2 or 2a is chosen, we need to update MU/TT/Noise Impact definition. MU/TT/Noise Impact for MOP min Peak EIRP, MOP max TRP and SEM can be re-defined based on the definition. Table 3 and 4 shows the re-calculated MU/TT/Noise Impact for each option. For Option 2 and 2a, new value for the noise impact shall be re-calculated automatically from the already agreed noise impact for core requirement level (See NOTE 1  in Tables 3 and 4).
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Table 3 Updated MU/TT/Noise Impact for Min Peak EIRP (lower limit requirements)
	　
	Current values
	New Values

	
	
	Option 1a
	Option2
	Option 2a

	　
	(a) Random Uncer(1.96s)
	(b)Noise Impact
	(c)Other systematic error
	(d)Total MU
	(e)  TT
	(f)Total MU(-(a+c)/+(a+b+c))
	(g)TT (0.65*(a+c))
	(h)Noise Impact (NOTE1)
	(i)Total MU(±(a+h+c))
	(j)TT (0.65*(a+b+c))
	(k)Total MU(-(a+c)/+(a+h+c))
	(l)TT(0.65*(a+c))

	MOP Min Peak EIRP (Lower Limit)

	FR2a
	4.29
	0.1
	0.5
	±4.89
	3.18
	-4.79/+4.89
	3.12
	0.20
	±5.00
	3.18
	-4.79/+5.00
	3.12

	FR2b
	4.29
	0.3
	0.5
	±5.09
	3.31
	-4.79/+5.09
	3.12
	0.59
	±5.39
	3.31
	-4.79/+5.39
	3.12

	NOTE 1 : , f), 




Table 4 Updated MU/TT/Noise Impact for Max EIRP, Max TRP and SEM (upper limit requirements)
	　
	Current values
	New Values

	
	
	Option 1a
	Option 2
	Option 2a

	　
	(a) Random Uncer(1.96s)
	(b)Noise Impact
	(c)Other systematic error
	(d)Total MU
	(e)  TT
	(f)Total MU(-(a+c)/+(a+b+c))
	(g)TT (0.65*(a+c) or 0)
	(h)Noise Impact (NOTE1)
	(i)Total MU(±(a+h+c))
	(f)TT (0.65*(a+b+c), or 0)
	(k)Total MU(-(a+c)/+(a+h+c))
	(f)TT (0.65*(a+b+c) or 0)

	MOP Max EIRP (Upper Limit)

	FR2a
	4.29
	0.1
	0.5
	±4.89
	0.00
	-4.79/+4.89
	0.00
	0.10
	±4.89
	0.00
	-4.79/+4.89
	0.00

	FR2b
	4.29
	0.3
	0.5
	±5.09
	0.00
	-4.79/+5.09
	0.00
	0.30
	±5.09
	0.00
	-4.79/+5.09
	0.00

	MOP Max TRP (Upper Limit)

	FR2a
	4.32
	0.1
	0
	±4.42
	2.87
	-4.32/+4.42
	2.87
	0.052
	±4.37
	2.87
	-4.32/+4.37
	2.87

	FR2b
	4.32
	0.3
	0
	±4.62
	3.00
	-4.32/+4.62
	3.00
	0.15
	±4.47
	3.00
	-4.32/+4.47
	3.00

	SEM (Upper Limit)

	FR2a
	4.32
	0.62
	0
	±4.94
	3.21
	-4.32/+4.94
	3.21
	0.31
	±4.63
	3.21
	-4.32/+4.63
	3.21

	FR2b
	4.32
	1
	0
	±5.32
	3.46
	-4.32/+5.32
	3.46
	0.48
	±4.80
	3.46
	-4.32/+4.80
	3.46

	NOTE 1 : , f), 




*Red values mean they are updated from current values.


[bookmark: ProposeUpdatedValues]Proposal 2 : Update  the MU/TT/Noise Impact as shown in Table 3 and Table 4 if Option1a, 2 or 2a are chosen.


3.	Conclusion
Followings are observed in this document.

Observation 1 : It is technically reasonable to define MU with the form of –(R+S)/+(R+S+SNR), where R is expanded random uncertainty, S is sum of systematic uncertainties other than noise impact and  SNR  is noise impact

Observation 2 : TT needs to be defined based on MU for core requirement because TT is defined so that false PASS/false FAIL rate of borderline (in terms of core requirement) UEs becomes certain percentage [3] 

Following possibilities for definition of MU/TT/Noise Impact are discussed.

Option 1 : MTSU defined as MU for core requirement, TT defined based on MU for core requirement
Option 2 : MTSU defined as MU for test requirement , TT defined based on MU for core requirement
Option 3 : MTSU defined as MU for core requirement, TT defined based on MU for test requirement
Option 4 : MTSU defined as MU for test requirement, TT defined based on MU for test requirement

NOTE : “core requirement” here means a core requirement including permitted power reductions (e.g. MPR, A-MPR, MBR, etc…) in 38.101-x as well as test limit relaxation (positive value) due to low PSD issue.

RAN5 is asked to endorse following proposals:

Proposal 1 : Adopt Option 1 for MU/TT/Noise Impact definition

Proposal 2 : Update  the MU/TT/Noise Impact as shown in Table 3 and Table 4 if Option1a, 2 or 2a are chosen.
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