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1 Introduction

The measurement uncertainty for FR2 demodulation requirements has not yet been agreed and implemented in the specifications. This contribution discusses the MU for FR2 demodulation requirements and proposes that the same MU as for FR1 is adopted.
2 Discussion

FR2 demodulation requirements will be tested over the air (OTA). The BS will be placed in an anechoic chamber and illuminated from a test antenna. It is possible to create independent TX-RX paths for each RX polarization, but not to separate receivers within the same polarization. An example test setup, testing 1 TX at the UE is illustrated below. Further test setups are captured in the TS 38.141-2.
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During RAN4#90, the link budget for FR2 demodulation was discussed and it was agreed to limit FR2 requirements to those requiring less than 20dB SNR. With this limitation, AWGN of 15dB above the receiver noise floor can be transmitted (together with the wanted signal) whilst remaining within the link budget of the OTA facilities. By transmitting the wanted signal together with AWGN at this level, the SNR is set by the signal to AWGN level at the transmitter and is independent of the exact absolute signal levels at the receiver. The situation is the same as for FR1 (although the AWGN can be 20dB or more above the noise floor for FR1). This means that uncertainties associated with the OTA test setup, which would influence the absolute level of both wanted signal and AWGN in the same manner do not need to be taken into account for the total MU for the demodulation requirements.
Thus, similarly to FR1, the MU will depend on the MU of the test equipment. Specifically, what is of importance is the accuracy of the wanted signal/AWGN ratio and the accuracy of generating the fading channel. Assuming that the test equipment generates and combines the signals in baseband, there is no reason to believe that the MU for the SNR accuracy should differ from FR1. Similarly, assuming digital channel emulation, the fading channel uncertainty should also not differ from FR1.

We therefore propose that the MU for FR2 demodulation tests shall be the same as the MU for the corresponding FR1 demodulation tests:

Table 4.1.2.4-1: Maximum OTA Test System uncertainty for FR1 OTA performance requirements

	Subclause
	Maximum OTA Test System uncertainty
	Derivation of OTA Test System uncertainty

	8 PUSCH, PUCCH, PRACH with [single antenna port] and fading channel
	±  [0.6] dB
	[Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB]

	8 PRACH with [single antenna port] and AWGN
	±  [0.3] dB
	[Signal-to-noise ratio uncertainty ±0.3 dB]



	8 PUSCH with [two antenna port] and fading channel
	±  [0.8] dB
	[Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO]


Table 4.1.2.4-2: Maximum OTA Test System uncertainty for FR2 OTA performance requirements

	Subclause
	Maximum OTA Test System uncertainty
	Derivation of OTA Test System uncertainty

	8 PUSCH, PUCCH, PRACH with [single antenna port] and fading channel
	±  [0.6] dB
	[Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB]

	8 PRACH with [single antenna port] and AWGN
	±  [0.3] dB
	[Signal-to-noise ratio uncertainty ±0.3 dB]



	8 PUSCH with [two antenna port] and fading channel
	±  [0.8] dB
	[Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO]


3 Conclusion

Proposal: The MU for FR2 demodulation tests should be equal to the MU for corresponding FR1 demodulation tests.
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