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1.
Introduction
This contribution discusses the uncertainty for the sub-6GHz NR TRx test cases. 
2.
Discussion
2.1
UL In-band power measurement 
The main difference from the LTE from the perspective of test system uncertainty is its wider channel bandwidth. For LTE, the maximum bandwidth was 20MHz but for NR, the maximum bandwidth for sub-6GHz would be 100MHz(5.3.2 of TS 38.101-1 v.0.4.0).
For UL measurement, the uncertainty for wider channel bandwidth would be impacted by the spectrum flatness characteristic of the spectrum analysers. Wider channel bandwidth has the bigger uncertainty. 
Observation 1) For UL measurement, the uncertainty would become bigger for the wider channel bandwidth.

Then different uncertainty would be possible for different channel bandwidth. Note that the uncertainty of the uplink measurement is differentiated by the UL power level, i.e. ≥ 0dBm, ≥ -40dBm and ≥ -50dBm, and also they are specified for each frequency range. Then the UL uncertainty need to be specified for every combination of power levels, frequency range, and BWs. Too much subdivision would lose the maintainability of the spec then the modest subdivision would be required. We would like to propose the following grids. The BW for 20Mhz, 40Mhz are inctoduced to be consistent with the maximum LTE BW and its 2 UL contiguous CA and, above 40MHz is specified with 100MHz(Maximum single carrier BW of sub-6GHz NR) interval. Note that 200MHz is not defined in NR but the 2UL Contiguous CC can be possible then we specify it at this moment.
As the BW would become big, the flatness factor becomes the dominant factor and then the uncertainty would become irrespective of frequency range, then the uncertainty for BW > 40MHz can be specified irrespective of frequency range.
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2.2
UL Out-of-band power measurement 
UL out of band measurement is required spurious emission related test cases. Currently, they have the same measurement bandwidth as the LTE, then the same uncertainty as LTE can be utilized.
Observation 2) For UL out-of-band power measurement, the same uncertainty as LTE can be utilized.
2.2
DL signal power uncertainty
For DL signal, including interference signals (some are used as well in Tx test cases), where the transmitted signal is known to the TE and reproducible, the power level would be corrected by some correction process at the cost of some additional test time. Then, in principle the effect from the spectrum flatness can be eliminated and then the uncertainty would not depend on the channel bandwidth.
Observation 3) For DL power configuration of desired signal and interferer signal, the power uncertainty does not depends on the channel bandwidth and then the same uncertainty as LTE can be utilized.
2.2
Frequency Error
Same frequency error MU can be used as LTE. 

Observation 4) Same frequency MU as LTE can be utilized for sub-6GHz NR. 


3.
Conclusion
In this document, some Sub6 NR MU elements are analyzed. RAN5 is asked to endorse following:

Proposal 1) Apply Sub-6GHz NR MU specified in Annex 
If further review or input is required by more TE vendors, then one meeting delay will be possible.


Annex. Proposed Sub6 NR MU element
Note : Red text in LTE Uncer. Column means LTE uncer is not yet introduced in 36.521-1, and need to be introduced soon.
	
	LTE Uncer.
	Proposed Sub6 NR Uncer.

	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
	Same as LTE

	UL wanted signal absolute power measurement, uncertainty, averaged over BWConfig 
( SEM, A-SEM are also included here)
	±0.7 dB, f ≤ 3.0GHz, for UE UL powers >= 0dBm
±1.0 dB, f ≤ 3.0GHz, for UE UL powers >= -40dBm
±1.5 dB, f ≤ 3.0GHz, for UE UL powers >= -50dBm

±1.0 dB, 3.0GHz < f ≤ 4.2GHz, for UE UL powers >= 0dBm
±1.3 dB, 3.0GHz < f ≤ 4.2GHz, for UE UL powers >= -40dBm
±1.8 dB, 3.0GHz < f ≤ 4.2GHz, for UE UL powers >= -50dBm

±1.3 dB, 4.2GHz < f ≤ 6.0GHz, for UE UL powers >= 0dBm
±1.5 dB, 4.2GHz < f ≤ 6.0GHz, for UE UL powers >= -40dBm
±2.0 dB, 4.2GHz < f ≤ 6.0GHz, for UE UL powers >= -50dBm
	See " UL Power Measurement MU " Table below.

	CW Interferer power uncertainty
	Tx Intermodulation :
f ≤ 3.0GHz, ± 1.0dB
3.0GHz < f ≤ 4.2GHz,  ± 1.3dB
4.2GHz < f ≤ 6.0GHz,  ± 1.8dB

OOB Blocking: 
± 1.0dB up to 3GHz
± 3.0dB up to 12.75GHz

Narrow Band Blocking  :
f ≤ 3.0GHz, ± 0.7dB
3.0GHz < f ≤ 4.2GHz, ± 1.0dB
4.2GHz < f ≤ 6.0GHz, ± 1.3dB

Wideband(Rx) Intermodulation :
f ≤ 3.0GHz  ± 0.5dB
3.0GHz < f ≤ 4.2GHz ± 0.8dB
4.2GHz < f ≤ 6.0GHz ± 1.3dB
	Same as LTE

	Modulated Interferer uncertainty
	f ≤ 3.0GHz, ± 0.7dB
3.0GHz < f ≤ 4.2GHz,  ± 1.0dB
4.2GHz < f ≤ 6GHz, ± 1.5dB
	Same as LTE

	UL non-wanted signal measurement
	General Spurious
9kHz < f ≤ 4 GHz: ± 2.0 dB
4 GHz < f ≤ 19 GHz: ± 4.0 dB
19 GHz < f ≤ 26 GHz: ± 6.0 dB

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

UE-to-UE conexitence:
± 2.0 dB  for results > -60 dBm, f ≤ 3.0GHz
±2.5 dB, 3.0GHz < f ≤ 4.2GHz
±3.0 dB, 4.2GHz < f ≤ 6.0GHz  (for Band47)
± 3.0 dB  for results ≤ -60 dBm, f ≤ 3.0GHz
±3.6 dB, 3.0GHz < f ≤ 4.2GHz
±4.0 dB, 4.2GHz < f ≤ 6.0GHz (for Band47)

Rx Spurious : 
30MHz ≤ f ≤ 4.0GHz: ± 2.0 dB
4 GHz < f ≤ 19 GHz: ± 4.0 dB
19GHz < f ≤ 26 GHz: ± 6.0 dB
	Same as LTE

	Frequency Error
	±15 Hz
	Same as LTE

	EVM
	PUSCH: ± 2.5%
PUCCH: ± 2.5%
PRACH: ± 2.5%

4.2GHz < f ≤ 6.0GHz
TBD
	TBD

	EVM equalizer flatness
	±1.4dB
4.2GHz < f ≤ 6.0GHz
TBD
	TBD

	Carrier Leakage
	 f ≤ 4.2GHz
±0.8dB

4.2GHz < f ≤ 6.0GHz
TBD
	TBD

	In-band Emission
	 f ≤ 4.2GHz
±0.8dB

4.2GHz < f ≤ 6.0GHz
TBD
	TBD

	ACLR
	 f ≤ 4.2GHz
±0.8dB

4.2GHz < f ≤ 6.0GHz
TBD
	TBD


Table 1 UL Power Measurement MU
	　

　
	UL Power > 0dBm
	UL Power ≥ -40dBm
	UL Power ≥ -50dBm

	
	f ≤ 1GHz
	f ≤ 4.2GHz
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	BW ≤ 20MHz
	± 0.7 dB
	± 1.0 dB
	± 1.3 dB
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	± 2.0 dB

	BW ≤ 40MHz
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	± 1.0 dB
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	± 1.3 dB
	± 1.5 dB
	± 1.5 dB
	± 1.8 dB
	± 2.1 dB

	BW ≤ 100MHz
	± 2.3 dB
	± 2.3 dB
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	BW ≤ 200MHz
	± 3.4 dB
	± 3.4 dB
	± 3.7 dB
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