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1.
Introduction
In RAN5 NR#1 AdHoc meeting, sub-6 NR uncertainty discussion has started [1] and some proposals are made from some companies for concreate MU values [2], [3] and [4]. In [2] and [3], way forward for the sub-6 TRx uncertainty was endorsed and RAN5#79 was set as a target completion date for NR FR1 TRx Maximum Test System Uncertainty. 

This paper provides the final proposal for the NR FR1 TRx Maximum Test System Uncertainty which reflects the outcome of offline discussion between relevant companies.
2.
Proposed NR FR1 Maximum Test System Uncertainty for TRx tests
Table 1 summarizes the proposed Maximum Test System Uncertainty Factors for NR FR1 TRx tests. 
Table 1 Proposed NR FR1 Maximum Test System Uncertainty Factors for TRx tests
	
	Proposed FR1 NR Maximum Test System Uncertainty

	DL wanted signal absolute power uncertainty, averaged over BWConfig 
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6GHz

	UL wanted signal absolute power measurement, uncertainty, averaged over BWConfig 

	BW ≤ 40 MHz: 

± 0.7 dB, f ≤ 3.0GHz, PUL ≥ 0dBm
±1.0 dB, f ≤ 3.0GHz, 0dBm > PUL ≥ -40dBm
±1.5 dB, f ≤ 3.0GHz, -40dBm > PUL ≥ -50dBm

±1.0 dB, 3.0GHz < f ≤ 4.2GHz, PUL >= 0dBm
±1.3 dB, 3.0GHz < f ≤ 4.2GHz, 0dBm > PUL ≥ -40dBm
±1.8 dB, 3.0GHz < f ≤ 4.2GHz, -40dBm PUL ≥ -50dBm

±1.5 dB, 4.2GHz < f ≤ 6.0GHz, PUL ≥ 0dBm
±1.5 dB, 4.2GHz < f ≤ 6.0GHz, 0dBm > PUL ≥ -40dBm
±2.1 dB, 4.2GHz < f ≤ 6.0GHz, -40dBm > PUL ≥ -50dBm 


40MHz < BW ≤ 100MHz
±2.3 dB, f≤ 6.0GHz, PUL ≥ -50dBm

100MHz < BW ≤ 200MHz
±2.6 dB, f≤ 6.0GHz, PUL ≥ -50dBm

	CW Interferer power uncertainty
	Tx Intermodulation, Narrow Band Blocking, Wideband(Rx) Intermodulation:

f ≤ 3.0GHz, ± 1.0dB
3.0GHz < f ≤ 4.2GHz, ± 1.3dB
4.2GHz < f ≤ 6.0GHz, ± 1.8dB
6.0GHz < f ≤ 12.75GHz, ± 3.0dB

OOB Blocking:

± 1.0dB up to 3GHz
± 3.0dB up to 12.75GHz


	Modulated Interferer ACLR impact 
	ACS, In-band blocking: 

f ≤ 2.7GHz, ± 0.4dB

3.3GHz ≤ 6.0GHz, ± 0.7dB



	CW Interferer Broadband noise impact
	0.8 dB

	Modulated Interferer uncertainty
	f ≤ 3.0GHz, ± 1.0dB
3.0GHz < f ≤ 4.2GHz, ± 1.3dB
4.2GHz < f ≤ 6.0GHz, ± 1.8dB


	UL non-wanted signal measurement
	General Spurious, Rx Spurious, UE-to-UE coexistence:

for results > -60 dBm:
±2.0 dB , 9kHz < f ≤ 3 GHz
±2.5 dB , 3GHz < f ≤ 4 GHz
±4.0 dB, 4 GHz < f ≤ 19 GHz
±6.0 dB, 19 GHz < f ≤ 26 GHz


Spectrum Emission Mask, Additional Spectrum Emission Mask
±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
±2.0 dB, 4.2GHz < f ≤ 6.0GHz



	Frequency Error
	±15 Hz, f ≤ 3.0GHz

±36 Hz, f > 3.0GHz

	EVM
	For up to 256QAM, f ≤ 6.0 GHz, BW ≤ 100 MHz
PUSCH, PUCCH, PRACH: ±2.5 %, for PUL > -25 dBm

PUSCH, PUCCH, PRACH: ±3.0 %, for -40 dBm ≤ PUL ≤ -25 dBm
FFS whether MU for BW ≤ 200MHz is needed.

	EVM equalizer flatness
	f ≤ 6.0GHz:
±1.4dB, BW ≤ 40MHz
±2.4dB, 40MHz < BW ≤ 100MHz 

	Carrier Leakage
	BW ≤ 40MHz
±0.8dB, f ≤ 4.2GHz
±1.4dB, 4.2GHz < f ≤ 6GHz

BW ≤ 100MHz
±2.3dB, f ≤ 6GHz
FFS whether MU for BW ≤ 200MHz is needed.

	In-band Emission
	BW ≤ 40MHz
±0.8dB, f ≤ 4.2GHz
±1.4dB, 4.2GHz < f ≤ 6GHz

BW ≤ 100MHz
±2.3dB, f ≤ 6GHz
FFS whether MU for BW ≤ 200MHz is needed.

	ACLR
	±0.8dB, f ≤ 4.0GHz
±1.0dB, 4.0GHz < f ≤ 6.0GHz



Proposal 1) To adopt maximum test system uncertainty factors specified in Table 1 for NR FR1 TRx tests
Note that proposed Maximum Test System Uncertainty factors in Table 1 does not always indicate the overall Maximum Test System Uncertainty for each test case. For some test cases like blocking tests, calculation to derive the overall uncertainty from relevant factors in Table 1 is required. The same equation as used in LTE can be applied for derivation of overall uncertainty. The responsible companies for each test case are encouraged to derive the overall uncertainty using the values in Table 1and the equation used in the corresponding LTE test case in TS36.521-1 Annex F.1.
Proposal 2) The responsible companies for each test case are encouraged to derive the overall uncertainty using the values in Table 1 and the equation used in the corresponding LTE test case in TS36.521-1 Annex F.1.


3.
Conclusion

RAN5 is asked to endorse following proposals.
Proposal 1) To adopt maximum test system uncertainty factors specified in Table 1 for NR FR1 TRx tests
Proposal 2) The responsible companies for each test case are encouraged to derive the overall uncertainty using the values in Table 1 and the equation used in the corresponding LTE test case in TS36.521-1 Annex F.1.
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