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1.
Introduction
In RAN5 NR#1 AdHoc meeting, sub-6 uncertainty discussion has started [1]. In RAN5#78, some proposals in [2] are agreed and the some proposed values in [1] are superseded. Also in [2] and [3], way forward for the sub-6 TRx uncertainty is endorsed,  that is to make the target completion date to June 2018 ( RAN5#79 meeting ). 
Current status for proposed uncertainty is summarized in the Annex. In this paper, we propose the remaining MUs other than impact from blocker which were not proposed ever.
2.
Discussion
2.1
EVM

For higher frequency, impact from the increased SNR is observed. Then MU for 4.2GHz < f ≤ 6.0GHz are proposed with 3.5%. For UL 256QAM, the requirement is 3.5%. Then we may have to have lower MU than 3.5%. 
Proposal 1 : Adopt EVM MU specified in Table 2.1-1. 
Table 2.3-1 MU for EVM (except for 256QAM)
	
	f ≤ 3GHz
	f ≤ 4.2GHz
	f ≤ 6GHz


	BW ≤ 40MHz
	PUSCH: ± 2.5%
PUCCH: ± 2.5%
PRACH: ± 2.5%
	PUSCH: ± 3.5%
PUCCH: ± 3.5%
PRACH: ± 3.5%

	BW ≤ 200MHz
	PUSCH: ± 3.8%
PUCCH: ± 3.8%
PRACH: ± 3.8%


Table 2.3-2 MU for EVM (256QAM)

	
	f ≤ 3GHz
	f ≤ 4.2GHz
	f ≤ 6GHz

	BW ≤ 40MHz
	PUSCH: ± 2.5%
PUCCH: ± 2.5%
PRACH: ± 2.5%

	BW ≤ 200MHz
	PUSCH: ± 2.8%
PUCCH: ± 2.8%
PRACH: ± 2.8%


2.2
EVM spectrum flatness

EVM spectrum flatness got impact from flatness of the signal analyser.
Proposal 2 : Adopt EVM spectrum flatness MU specified in Table 2.2-1. 

Table 2.2-1  MU for EVM spectrum flatness
	EVM equalizer flatness
	f ≤ 6.0GHz
BW  40MHz +/-1.4 dB
BW 100MHz +/-2.4 dB
BW 200MHz +/-3.6 dB


2.3
Carrier Leakage
The bigger MU is expected for wider BW due to the spectrum flatness of the signal analyzer. Also, MU can become bigger for higher frequency due to higher attenuation, (i.e. lower SNR) in the conducted path. For higher BW, spectrum flatness becomes the dominant factor then the overall MU can be independent of frequency. For BW ≤ 40MHz, f ≤ 4.2GHz, the same MU level as LTE is kept. 

Proposal 3  : Adopt Carrier leakage MU specified Table 2.3-1. 

Table 2.3-1 MU for carrier leakage

	
	f ≤ 3GHz
	f ≤ 4.2GHz
	f ≤ 6GHz

	BW ≤ 40MHz
	± 0.8 dB
	± 1.4 dB

	BW ≤ 100MHz
	± 2.3 dB

	BW ≤ 200MHz
	± 3.5 dB


2.4
In-band emission
The bigger MU is expected for wider BW due to the spectrum flatness of the signal analyzer. Also, MU can become bigger for higher frequency due to higher attenuation, (i.e. lower SNR) in the conducted path. For higher BW, spectrum flatness becomes the dominant factor then the overall MU can be independent of frequency. For BW ≤ 40MHz, f ≤ 4.2GHz, the same MU level as LTE is kept. 

Proposal 4 : Adopt In-band emission MU specified Table 2.4-1. 

Table 2.4-1 MU for In-band emission
	　
	f ≤ 3GHz
	f ≤ 4.2GHz
	f ≤ 6GHz

	BW ≤ 40MHz
	± 0.8 dB
	± 1.4 dB

	BW ≤ 100MHz
	± 2.3 dB

	BW ≤ 200MHz
	± 3.5 dB


2.5
ACLR
ACLR is measured with spectrum analyzer then there would be less impact from spectrum flatness.  Then, we can realize similar level of LTE ± 0.8 dB. For f > 4.2GHz, we observe slight increasing of MU due to high VSWR then the proposed MU is ± 0.9 dB. For simplicity we propose to use ± 0.9 dB for all of the frequency.
Proposal 5 : Adopt ± 0.9 dB for ACLR measurement for f ≤ 6GHz.
2.6
UL Measurement Uncertainties
There was a typo in the original proposal in [1] for the frequency boundary of UL measurement uncertainty. The lowest frequency range is f ≤ 3GHz(which conforms to the frequency boundary used in LTE), not f ≤ 1GHz.
Proposal 6 : Change the lowest frequency boundary for UL measurement MU from f ≤ 1GHz to f ≤ 3GHz.
Table 2.6-1 UL Power Measurement MU
	　
　
	UL Power > 0dBm
	UL Power ≥ -40dBm
	UL Power ≥ -50dBm

	
	f ≤ 3GHz
	f ≤ 4.2GHz
	f ≤ 6GHz
	f ≤ 3GHz
	f ≤ 4.2GHz
	f ≤ 6GHz
	f ≤ 3GHz
	f ≤ 4.2GHz
	f ≤ 6GHz

	BW ≤ 40MHz
	± 0.7 dB
	± 1.0 dB
	± 1.5 dB
	± 1.0 dB
	± 1.3 dB
	± 1.5 dB
	± 1.5 dB
	± 1.8 dB
	± 2.1 dB

	BW ≤ 100MHz
	± 2.3 dB
	± 2.3 dB
	± 2.6 dB

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




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

Proposal 1 : Adopt EVM MU specified in Table 2.1-1. 
Proposal 2 : Adopt EVM spectrum flatness MU specified in Table 2.2-1. 

Proposal 3  : Adopt Carrier leakage MU specified Table 2.3-1. 

Proposal 4 : Adopt In-band emission MU specified Table 2.4-1. 
Proposal 5 : Adopt ± 0.9 dB for ACLR measurement for f ≤ 6GHz.
Proposal 6 : Change the lowest frequency boundary for UL measurement MU from f ≤ 1GHz to f ≤ 3GHz.
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Annex. Status of the sub-6 MU candidate 
Note : Red text in LTE Uncer. Column means LTE uncer is not yet introduced in 36.521-1. This table reflects overall agreement after the discussion of [1], [2] and [3].
Table A.0  sub-6 TRx MUs candidate for agreement
	
	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 " Table A.1 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
	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
(Proposal 3 in [2], make uncer. independent of test cases)

	Modulated Interferer ACLR impact 
	ACS :
f ≤ 4.2GHz Impact of interferer ACLR 0.1dB
In-band blocking :
f ≤ 4.2GHz Impact of interferer ACLR 0.4dB
	TBD

	CW Interferer Broadband noise impact
	Out-of-band blocking, Spurious Response, Narrow band blocking :
Impact of interferer Broadband noise 0.1dB
	TBD

	Modulated Interferer uncertainty
	ACS, In-band blocking, Wide band intermodulation: 
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 A.1 UL Power Measurement MU
	　

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

	
	f ≤ 1GHz
	f ≤ 4.2GHz
	f ≤ 6GHz
	f ≤1GHz
	f ≤ 4.2GHz
	f ≤ 6GHz
	f ≤ 1GHz
	f ≤ 4.2GHz
	f ≤ 6GHz

	BW ≤ 40MHz
	± 0.7 dB
	± 1.0 dB
	± 1.5 dB
	± 1.0 dB
	± 1.3 dB
	± 1.5 dB
	± 1.5 dB
	± 1.8 dB
	± 2.1 dB

	BW ≤ 100MHz
	± 2.3 dB
	± 2.3 dB
	± 2.6 dB

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


(Proposal 1 in [2] reflected)
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