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1.
Introduction
In RAN5#85, FR2 Transmit OFF power relaxations and impact of noise were agreed in [1] and [2], based on the way forward previously agreed in RAN5#84 in [3] and [4]. This way forward was based on inputs from different TE vendors according to [5], [6], [7] and [8]. Such relaxations were aligned with the statements already drafted in [13].
2.
Test equipment noise floor
In order to optimize the agreement process on relaxation required for FR2 minimum output power test, test equipment noise floor for FR2 Transmit OFF power could be reused: 

- FR2 Transmit OFF power core requirement: -35 dBm / 400 MHz CBW

- Relaxation agreed in [1] and [2] for 400 MHz CBW for FR2a: 30.4 dB assuming 1.0 dB noise impact, which maps to 6 dB SNR.
Hence, we could assume that test equipment noise floor could be calculated as: 
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Regarding FR2b, analyzing [5], [7] and [8], it could be seen that an agreeable TE noise floor could be -5.5 dBm/400 MHz:
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3. 
Measurement metric

FR2 transmit OFF power uses TRP metric:
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6323 Minimum conformance req

‘The transmit OFF power is defined as the TR in the channel bandwidth when the transmitter is OFF. The transmitter is
considered OFF when the UE is not allowed to transmit on any of is ports

‘The transmit OFF power shall not exceed the values specified in Table 6.3.2.3-1 for each operating band supported. The
requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

Table 6.3.2.3-1: Transmit OFF power

Operating band Channel bandwidth / Transmit OFF power (dBm) / measurement
bandwidth
50 MHz 00 Wz 200 MRz 400 MRz
7257, 0258, nZE8 261 35 35 35 35
4752 NiHz G504 Nz | 19008 MFz | 38016 NFz

‘The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.2

An excess transmit OFF power potentially increases the Rise Over Thermal (RgT) and therefore reduces the cell
coverage area for other UEs.




while FR2 Minimum Output Power uses EIRP metric: 
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‘The minimum controlled output power of the UE is defined as the EIRP in the channel bandwidth for all transmit
‘bandwidth configurations (resource blocks) when the power i set to a minimum value.




However, in terms of noise impact measurement uncertainties, both can be calculated in a similar fashion according to [8]:
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RANS is asked to endorse following proposals.
Proposal L: Derive SNR against EIRP core requirement - 3dB for testability discussion due o low SNR

Proposal 2.: Derive SNR against TRP core requirement — 3dB for testability discussion due to low SNR




4.
Power classes
Noise impact measurement uncertainty and relaxation in [1] and [2] was defined independently of the UE power class, as FR2 Transmit OFF power is common for all power classes.  
Despite FR2 Minimum Ouput Power core requirements for power class 1 are different from those of power classes 2, 3 and 4. Further analysis is required to check whether test system configuration needed for this measurement is the same as for FR2 Transmit OFF power except for the metric (TRP vs EIRP).
5. 
Relaxations and noise impact MU
Assuming that:

- Noise impact can’t be higher than 1 dB (corresponding to 6 dB SNR) 

- TE noise floor for 400 MHz CBW is -10.6 dBm for FR2a and -5.5 dBm for FR2b
- FR2 Minimum output power test requirements are defined as: 

Table 6.3.1.5-1: Minimum output power for power class 1

	Operating band
	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	n257, n258, n260, n261
	50
	4+TT
	47.52

	
	100
	4+TT
	95.04

	
	200
	4+TT
	190.08

	
	400
	4+TT
	380.16


Table 6.3.1.5-2: Minimum output power for power class 2, 3, and 4

	Operating band
	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	n257, n258, n260, n261
	50
	-13+TT
	47.52

	
	100
	-13+TT
	95.04

	
	200
	-13+TT
	190.08

	
	400
	-13+TT
	380.16


Following relaxations are proposed with associated Noise impact to simplify MU calculations:
 Table 1: Minimum output power for power class 1. Required relaxation and noise impact MU
	Operating band
	Channel bandwidth
	Minimum output power
	Measurement bandwidth
	Required Relaxation
	Noise impact

	
	(MHz)
	(dBm)
	(MHz)
	(dB)
	(dB)

	n257, n258, n261
	400
	4+TT
	380.16
	0
	0.15

	n260
	400
	4+TT
	380.16
	0
	0.47


Table 2: Minimum output power for power class 2, 3, and 4. Required relaxation and noise impact MU
	Operating band
	Channel bandwidth
	Minimum output power
	Measurement bandwidth
	Required Relaxation
	Noise impact

	
	(MHz)
	(dBm)
	(MHz)
	(dB)
	(dB)

	n257, n258, n261
	400
	-13+TT
	380.16
	8.4
	1.0

	n260
	400
	-13+TT
	380.16
	13.5
	1.0


Table 1 assumes that test system configuration is the same as for Tx OFF power. However, this needs to be further studied.
Proposal 1: define FR2 Minimum output power relaxation and noise impact as per table 2 in this document. 
7.
Other MU terms

FR2 Minimum Output power MU is not defined in TR 38.903 [9]. However, it could be defined leveraging from MU already defined for other test cases.
Proposal 2: Leverage from EIRP measurement for FR2 Transmit OFF power (IFF) all MU factor including values except for influence of noise, which should be defined as per table 2 above.
Regarding PC1 MU factors, agreements in [14] have been taken into account and same values as for PC3 have been used for the following MU factors: Uncertainty of the RF power measurement equipment, gNB emulator uncertainty, Mismatch, Amplifier Uncertainties, Insertion Loss Variation, RF leakage (from measurement antenna to the receiver/transmitter) .

 [10] defines TR38.903 change request.
8.
Conclusions

This document describes an analysis on FR2 Minimum output power feasibility and proposes relaxations and noise impact measurement uncertainty based on a comparison with previous agreements on FR2 Tx OFF power: 
Proposal 1: define FR2 Minimum output power relaxation and noise impact as per table 2 in this document.
Proposal 2: For PC3 devices, leverage from EIRP measurement for FR2 Transmit OFF power (IFF) all MU factor including values except for influence of noise, which should be defined as per table 2 above
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