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1.
Introduction
As previously introduced at the RAN4 meeting [1], there is a testability issue with maximum input level in FR2 because of the huge free space path loss and also a limitation of currently available power amplifier in a market. 
In this contribution, we introduce our latest result of the study and propose a relaxation of the test requirement of maximum input level and ACS (case 2) interferer level in FR2.
2.
Discussion
2.1
Assumption of test setup
Figure 2.1-1 shows our assumption of a setup for in-band tests. [2] 
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Figure 2.1-1: Block diagram for in-band test setup

 Assumptions of this setup which are related to the maximum input level are as follows. Note these assumptions are not agreed in RAN5 yet, but based on our latest study.
Table 2.1-1: Assumption of test setup for in-band test case

	Items
	Assumptions

	Path loss (Free space path loss + antenna gain)
	52 dB @ 29.5 GHz

	Loss (PA out to antenna)
	10 dB

	Crest factor margin of PA
	13 dB


2.2
Commercially available power amplifier
Table 2.2-1 shows an example of commercially available power amplifier in a market.
Table 2.2-1: Example of high power amplifier in a market

	Model (SAGE Millimeter)
	Frequency
	Gain
	P1dB
	Psat
	n257
	n258
	n259
	n260
	n261

	SBP-2734034526-KFKF-S1
	26.5-40 GHz
	45dB
	+26dBm
	-
	X
	
	
	X
	X

	SBP-2333133628-KFKF-S1
	23-31 GHz
	36dB
	+28dBm
	-
	X
	X
	
	
	X

	SBP-3334733525-2222-S1
	33-47 GHz
	35dB
	+25dBm
	-
	
	
	X
	X
	

	SBP-2733133836-KFKF-C1
	27-31 GHz
	38dB
	+36dBm
	+38dBm
	X*1
	
	
	
	X

	SBP-3834034032-KF22-S1
	38-40 GHz
	40dB
	+32dBm
	+33dBm
	
	
	
	X*1
	

	SBP-4034833529-2222-S1
	40-48 GHz
	35dB
	+29dBm
	-
	
	
	X
	
	


*1: Frequency range is partially covered.
 As it can be seen in the table, expected maximum P1dB is around +36 dBm/ +32 dBm/ +29 dBm at 29 / 38 /43 GHz range. 
Observation 1: Maximum P1dB which is expected to be achievable by commercially available PA is around +36 dBm/ +32 dBm/ +29 dBm at 29 / 38 /43 GHz range.
2.3
Achievable input power level
 Table 2.3-1 shows our calculation result of an available input power level based on the assumptions and data above.
In the current TS38.101-2, minimum requirements of maximum input level and ACS (case 2) interferer level are as follows.

Input level for Maximum input level: -25 dBm

Pinterferer for ACS (case 2): -25 dBm

 Even though the assumptions are not agreed in the group yet, it can be seen that achieving the maximum input level by the current test setup is quite challenging and these requirements need a relaxation in test requirements.
Observation 2: Maximum input level and the interferer level of ACS (case 2) need a relaxation in their test requirements.
Table 2.3-1: Available input power level from TE and required relaxation for maximum input level
	P1dB

[dBm]
	Path loss (A) [dB]
	Loss (B) [dB] (PA out to Antenna )
	P1dB – Path loss (A) - Loss (B) [dB]
	Crest factor margin [dB]
	Available input power with no distortion [dBm]
	Required relaxation from maximum input level (-25 dBm)

	　
	29.5
	40
	43.5
	　
	29.5
	40
	43.5
	　
	29.5
	40
	43.5
	29.5
	40
	43.5

	26
	52
	54.6 
	55.4 
	10.0 
	-36.0 
	-38.6 
	-39.4 
	13.0 
	-49.0 
	-51.6 
	　
	24
	26.6
	　

	28
	52
	54.6 
	55.4 
	10.0 
	-34.0 
	-36.6 
	-37.4 
	13.0 
	-47.0 
	
	
	22
	
	　

	25
	52
	54.6 
	55.4 
	10.0 
	-37.0 
	-39.6 
	-40.4 
	13.0 
	
	-52.6 
	-53.4 
	　
	27.6
	28.4

	36
	52
	54.6 
	55.4 
	10.0 
	-26.0 
	-28.6 
	-29.4 
	13.0 
	-39.0 
	
	
	14
	　
	　

	32
	52
	54.6 
	55.4 
	10.0 
	-30.0 
	-32.6 
	-33.4 
	13.0 
	
	-45.6 
	
	　
	20.6
	　

	29
	52
	54.6 
	55.4 
	10.0 
	-33.0 
	-35.6 
	-36.4 
	13.0 
	
	
	-49.4 
	　
	　
	24.4


Proposal 1: Apply following relaxation to test requirements of maximum input level and Pinterferer for ACS (case 2).
[15 dB] for 24.25 to 29.5 GHz, [22 dB] for 37 to 40 GHz, and [26 dB] for 40.5 to 43.5 GHz


3. Conclusion
In this contribution, we introduced our result of the study on achievable maximum input level and also proposed a relaxation of test requirements.
Observation 1: Maximum P1dB which is expected to be achievable by commercially available PA is around +36 dBm/ +32 dBm/ +29 dBm at 29 / 38 /43 GHz range.

Observation 2: Maximum input level and the interferer level of ACS (case 2) need a relaxation in their test requirements.

Proposal 1: Apply following relaxation to test requirements of maximum input level and Pinterferer for ACS (case 2).

[15 dB] for 24.25 to 29.5 GHz, [22 dB] for 37 to 40 GHz, and [26 dB] for 40.5 to 43.5 GHz
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