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1.	Background
In NR FR2 TRx test specifications, the TT calculation under normal condition has been decided as a ratio of MTSU for many test cases.
	6.2.1.1 UE maximum output power (EIRP)
	Minimum peak EIRP
TT = 0.60 x (MTSUIFF - 0.1) (FR2a)
TT = 0.60 x (MTSUIFF - 0.3) (FR2b)

	6.2.1.1 UE maximum output power (TRP)
	Max TRP
TT = 0.60 x MTSUIFF

	6.2.1.2 UE maximum output power (Spherical coverage)
	PC3
TT = 0.60 x (MTSUIFF - 0.3) (FR2a)
TT = 0.60 x (MTSUIFF - 0.9) (FR2b)

	6.2.2 UE maximum output power for modulation / channel bandwidth
	Minimum peak EIRP
TT = 0.65 x (MTSUIFF - 0.13) (FR2a)
TT = 0.65 x (MTSUIFF - 0.31) (FR2b)

	6.3.1 Minimum output power
	Minimum EIRP
TT = 0.65 x (MTSUIFF – 1.0) (FR2a)
TT = 0.65 x (MTSUIFF – 1.0) (FR2b)

	7.3.2 Reference sensitivity power level
	TT = 0.45 x MTSUIFF

	7.3.4 EIS spherical coverage
	PC3
TT = 0.45 x MTSUIFF



During last several meetings, some scenarios have been discussed where the MTSU might be enlarged, i.e. Extreme temperature, extending QZ to >30cm. It’s important to understand how TT will be impacted under these scenarios. This document provides some thought on this point.

2.	Discussion
The ratio of TT and MTSU was discussed considering the probability of incorrectly failing a borderline conformant UE. The measurement uncertainty is a standard normal distribution with a stand deviation , and the MTSU is . The probability of incorrectly failing a borderline conformant UE is depending on the standard normal distribution function , where .
For LTE the TT was set to exactly MTSU, which leads to 2.5% failing rate for borderline conformant UE. In NR the ratio of TT and MTSU is lower, resulting a higher failing rate. If UE vendors or OEMs intend to keep 2.5% failing rate, they have to improve the UE performance accordingly.
The probability of incorrectly failing a borderline conformant UE with different ratios of TT and MTSU, and the extra improvement needed for UE to achieve 2.5% failing rate can be summarized as below:
	
	TT
	Probability of incorrectly failing a borderline conformant UE
	Extra improvement needed for UE to achieve 2.5% failing rate

	LTE
	
	2.5%
	N/A

	6.2.1.1 UE maximum output power (EIRP)
	
	12%
	0.4*MU
1.96dB (FR2a)
2.04dB (FR2b)

	6.2.1.1 UE maximum output power (TRP)
	
	12%
	0.4*MU
1.77dB (FR2a)
1.85dB (FR2b)

	6.2.1.2 UE maximum output power (Spherical coverage)
	
	12%
	0.4*MU
1.84dB (FR2a)
2.08dB (FR2b)

	6.2.2 UE maximum output power for modulation / channel bandwidth
	
	10.1%
	0.35*MU
1.72dB (FR2a)
1.79dB (FR2b)

	6.3.1 Minimum output power
	
	10.1%
	0.35*MU
2.15 (FR2a and FR2b)

	7.3.2 Reference sensitivity power level
	
	19%
	0.55*MU
2.85dB (FR2a and FR2b)

	7.3.4 EIS spherical coverage
	
	19%
	0.55*MU
2.70dB (FR2a and FR2b)



From above table we can see that the maximum failing rate for a borderline UE could reach 19% (REFSENS EIS), which requires OEM provide extra 2.85dB performance improvement to reach 2.5% failing rate.
The table also shows that the extra improvement is also a ratio of MU. If MU increases in certain scenario, for example extreme temperature or QZ extension to >30CM, the required extra improvement have to be increased as well.
However the UE’s Tx/Rx performance is depending on the performance of state-of-the-art RF components, which is not likely improved in a short period. If we keep the same logic of deciding TT as a ratio of MU, OEM has to adopt better components if available, which might leads to updating of designation, otherwise OEM has to endure a high failing rate although the products have already been improved a lot.
To avoid such kind of extra burden on OEMs, another way forward could be considered: 
· Define baseline TT for following scenario: IFF, PC3, FR2a and FR2b, Normal condition, QZ=30cm, single carrier.
· If MTSU increases in other scenarios, the offset is added directly to the baseline TT.
In this way, there would not be extra burden on OEMs, at the same time the failing rate of borderline UE would not be impacted much. Taking the most critical test cases 7.3.2 REFSENS as an example: the MTSU in baseline scenario is 5.19dB, the baseline TT is 0.45*MU=2.34dB, UE needs additional 2.85dB improvement to achieve 2.5% failing rate. If in certain scenario the MTSU increases to 6.19dB (offset = 1dB), TT as per the proposal is 2.34+1dB=3.34dB, and the same UE still needs additional 2.85dB improvement to achieve 2.5% failing rate.
Proposal: RAN5 endorses following framework of deciding FR2 TT.
· Define baseline TT for following scenario: IFF, PC3, FR2a and FR2b, Normal condition, QZ=30cm, single carrier.
· If MTSU increases in other scenarios, the offset is added directly to the baseline TT.

3.	Conclusion
Proposal: RAN5 endorses following framework of deciding FR2 TT.
· Define baseline TT for following scenario: IFF, PC3, FR2a and FR2b, Normal condition, QZ=30cm, single carrier.
· If MTSU increases in other scenarios, the offset is added directly to the baseline TT.
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