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1.	Introduction
There is a difference in the derivation of MU for absolute power tolerance between FR1 and FR2. This paper proposes to introduce combined MU of UL and DL MU into FR2 absolute power tolerance to solve the difference.

2.	Discussion
[bookmark: _Hlk60670583]It was agreed to apply the same MU as minimum output power for FR2 absolute power tolerance [1]. However, combined MU derived from UL and DL MU is used for FR1 absolute power tolerance [2]. We propose to use combined MU in FR2 as well. The derivation formula and concrete values are shown below.
The System Uncertainty = SQRT(UL MU2 + DL MU2)
[bookmark: _Ref93498785]Table 1 MU value for FR2 absolute power tolerance (PC3, Max device size ≤ 30 cm, FR2a & FR2b)
	
	UL MU (Same as Minimum output power)
	DL MU (Same as Reference sensitivity power level)
	The System Uncertainty

	NTC testing
	+/- 6.15 dB
	+/- 5.19 dB
	+/- 8.05 dB

	ETC testing
	+/- 6.41 dB
	+/- 5.45 dB
	+/- 8.42 dB


[bookmark: _Ref93488954][bookmark: _Ref93497669]Proposal 1 : Use +/- 8.05 dB for NTC testing and +/- 8.42 dB for ETC testing for FR2 absolute power tolerance MU.

In order to save compliant UEs from FAIL by the above large MU, we propose to define TT value as same as MTSU.
In addition to MU, we propose to introduce DL uncertainty into the calculation of TT.
TT for Absolute power tolerance = SQRT(TT for Minimum output power2 + TT for Reference sensitivity2)
[bookmark: _Ref94882973]Table 2 TT value for FR2 absolute power tolerance (PC3, Max device size ≤ 30 cm, FR2a & FR2b)
	
	Frequency sub range
	CBW
	TT for Minimum output power
	TT for Reference sensitivity
	TT for Absolute power tolerance

	NTC testing
	FR2a
	50 MHz
	4.21 dB
	2.34 dB
	4.82 dB

	
	
	100 MHz
	2.52 dB
	
	3.44 dB

	
	
	200 MHz
	0.66 dB
	
	2.43 dB

	
	
	400 MHz
	0 dB
	
	2.34 dB

	
	FR2b
	50 MHz
	1.17 dB
	
	2.62 dB

	
	
	≥100 MHz
	0 dB
	
	2.34 dB

	ETC testing
	FR2a
	50 MHz
	4.37 dB
	2.45 dB
	5.01 dB

	
	
	100 MHz
	2.68 dB
	
	3.63 dB

	
	
	200 MHz
	0.82 dB
	
	2.58 dB

	
	
	400 MHz
	0 dB
	
	2.45 dB

	
	FR2b
	50 MHz
	1.33 dB
	
	2.79 dB

	
	
	≥100 MHz
	0 dB
	
	2.45 dB


[bookmark: _Ref94883141]Proposal 2 : Adopt the TT values in Table 2 as same as MTSU for FR2 absolute power tolerance.

The testability at each test point has already been analyzed assuming target level +/- power tolerance is the worst case [3]. When Proposal 1 is endorsed, it is necessary to add DL MU to the worst case assumption of the possible actual level. However, target level +/- power tolerance +/- DL MU can be below than the lower limit of measurable level under many conditions. The annex shows the testability analysis for all test points. For example, in the case of FR2b, Test point 1, CBW = 50 MHz, the minimum possible level is -13.45 dBm (= target level 6.0 dBm – power tolerance 14 dB – DL MU 5.45 dB) and the lower limit of measurable level is -8.5 dBm. In order to maximize the coverage of test points, we propose to test the lower power tolerance even in these cases. A bad UE may be judged as PASS by TE noise floor, but it is better than not measuring.
[bookmark: _Ref93497678]Proposal 3 : Test the lower absolute power tolerance even if the possible level is below the lower limit of measurable level.


3.	Conclusion
RAN5 is asked to endorse following proposals.
Proposal 1 : Use +/- 8.05 dB for NTC testing and +/- 8.42 dB for ETC testing for FR2 absolute power tolerance MU.
Proposal 2 : Adopt the TT values in Table 2 as same as MTSU for FR2 absolute power tolerance.
Proposal 3 : Test the lower absolute power tolerance even if the possible level is below the lower limit of measurable level.
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Annex: testability analysis for all test points
According to the test requirement of minimum output power test case (Table 6.3.1.5-2 in TS 38.521-2), the lower limit of measurable power is below.
[bookmark: _Ref78295959][bookmark: _Ref78295952]Table 3 Lower limit of measurable power [dBm] for PC3
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	FR2a
	-13
	-10.6
	-7.6
	-4.6

	FR2b
	-8.5
	-5.5
	-2.5
	+0.5


From TS 38.521-2, target levels and power tolerance at each test point are below.
Table 6.3.4.2.5-1: Absolute power tolerance: test point 1 for power class 3
	
	Frequency range
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	FR2a
	8.0
	8.0
	8.1
	8.2

	power
	FR2b
	6.0
	6.0
	6.1
	6.2

	Power tolerance (Note 2)
	± (14+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.5, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.1.5.
Note 2:	Do not test lower limit at CBW ≥ 400 MHz for FR2a and CBW ≥ 100 MHz for FR2b.


Table 6.3.4.2.5-2: Absolute power tolerance: test point 2 for power class 3
	
	Frequency range
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	FR2a
	11.0
	11.0
	11.1
	11.2

	power
	FR2b
	9.0
	9.0
	9.1
	9.2

	Power tolerance (Note 2)
	± (12+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.5, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.1.5.
Note 2:	Do not test lower limit at CBW ≥ 200 MHz for FR2b


Table 6.3.4.2.5-3: Absolute power tolerance: test point 3 for power class 3
	
	Frequency range
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	FR2a
	21.0
	21.0
	21.1
	21.2

	power
	FR2b
	19.0
	19.0
	19.1
	19.2

	Power tolerance
	± (12+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.5, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.1.5.


The minimum possible level in absolute power tolerance test case is calculated by target level  – power tolerance – DL MU (5.45 dB in Table 1) are shown below. By comparing with Table 3, test points with a minimum possible level less than the lower limit of measurable level are colored red.
Table 4 Minimum possible level [dBm]: test point 1 for PC3
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	FR2a
	-11.45
	-11.45
	-11.35
	-11.25

	FR2b
	-13.45
	-13.45
	-13.35
	-13.25


Table 5 Minimum possible level [dBm]: test point 2 for PC3
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	FR2a
	-6.45
	-6.45
	-6.35
	-6.25

	FR2b
	-8.45
	-8.45
	-8.35
	-8.25


Table 6 Minimum possible level [dBm]: test point 3 for PC3
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	FR2a
	+3.55
	+3.55
	+3.65
	+3.75

	FR2b
	+1.55
	+1.55
	+1.65
	+1.75



Page 1
