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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At previous meetings, the upper limit of MU has been decided for several TCs [1,2,3,4]. However, the upper limit of MU for some priority 1 TCs is still open. In this discussion paper, we present the results of our analysis for SEM, Rx spurious emissions, general Tx spurious emissions, spurious emission band UE co-existence, additional spurious emissions and ACLR based on the common assumptions.
Discussion
In this paper, we focus our analysis on band n257.
Spectrum Emission Mask
Spectrum emission mask is tested with a measurement bandwidth of 1 MHz and the lowest requirement level is specified as -13 dBm, i.e., as an absolute value independent of the power class. Due to the high possible EIRP of 55 dBm for PC1 the measurement can be challenging with respect to the required dynamic range. 

In the following, we take into account the averaging of the noise power over grid points in a TRP measurement as proposed in [2]. The worst case ofFor the maximum percentage of grid points with a carrier power of larger than 43 dBm, we assume value of 6% [5]. is 15.85% assuming a maximum TRP of 35 dBm and zero power in the other grid points. In TR 38.903 Table 16.2-2 the influence of noise for SEM FR2a is 0.62 dB which is equivalent to an SNR of 8.14 dB. We apply this SNR for the percentage of grid points with a carrier power level less or equal to 43 dBm (84.1594% of grid points). For the fraction of grid points with a carrier power larger than 43 dBm (15.856%), we use the SNR of the SEM measurement in the presence of a carrier EIRP of 55 dBm, i.e., -1.5 dB. This results in an average SNR for the TRP of 4.526.40 dB with an influence of noise of 1.310.90 dB.

Since a relaxation of the test requirement seems not to be acceptable for Japanese regulation body, we propose to allow to use a higher influence of noise than 1.0 dB in the MU budget and not to relax the requirements.

Proposal 1: Apply an influence of noise of 1.310.90 dB for SEM PC1 in band n257 for a quiet zone size ≤ 30 cm, IFF, NTC.

Proposal 2: Do not relax the PC1 requirement of the SEM TC.
The assessment of the other MU contributors is summarized in Table 1.

Table 1: Uncertainty assessment for TRP measurement (f=23.45GHz, 32.125GHz, Quiet Zone size ≤ 30 cm) for PC1 UEs
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.02
	Normal
	2.00
	0.01

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 9)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch (NOTE 1)
	1.30
	Actual
	1.00
	1.30

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment (NOTE 2)
	2.16
	Normal
	2.00
	1.08

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.10
	Normal
	2.00
	1.05

	9
	Random uncertainty
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter) 
	0.00
	Actual
	1.00
	0.00

	13
	Influence of TRP measurement grid (NOTE 3)
	0.25
	Actual
	1
	0.25

	14
	Influence of beam peak search grid (NOTE 4)
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 8)
	0.15
	Actual
	1
	0.15

	16
	DUT repositioning (NOTE 3)
	0.00
	Rectangular
	1.73
	0.00

	Stage 1: Calibration measurement

	17
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	18
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	19
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	20
	Uncertainty of the Network Analyzer
	1.50
	Normal
	2.00
	0.75

	21
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	0.00

	23
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	24
	Quality of quiet zone for calibration process (NOTE 9)
	0.4
	Actual
	1.00
	0.4

	25
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	26
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	0.07

	27
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00



	
	Systematic uncertainties (NOTE 5)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 3)
	0.00

	29
	Influence of noise (23.45GHz <= f <= 32.125GHz)
	1.310.90

	29
	Influence of noise (32.125GHz < f <= 40.8GHz)
	FFS

	Total measurement uncertainty 
	Value

	TRP total measurement uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.825.41

	TRP total measurement uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	FFS

	NOTE 1:	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 2:	The assessment assumes maximum DUT output power.
NOTE 3:	This contributor shall only be considered for TRP measurements.
NOTE 4:	This contributor shall only be considered for EIRP measurements.
NOTE 5:	In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.
NOTE 6:	Values extracted from TR 38.810 v2.6.1 in square brackets pending for further analysis.
NOTE 7:	Void.
NOTE 8:	Applies to the system which has a structure of mechanical feed antenna positioning.
NOTE 9:	Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.



Proposal 3: Apply 5.825.41 dB as an upper limit of MU for SEM PC1 in band n257,  CHBW ≤ 400 MHz, IFF, quiet zone size ≤ 30 cm, and NTC and use the values in Table 1 for the individual MU contributors. 
 Rx Spurious Emissions
The minimum conformance requirement does not depend on the power class. Since the carrier is switched off during Rx spurious emissions measurements and as the minimum conformance requirement is the same for all power classes, the measurement uncertainty does not depend on the UE power class. Therefore, we propose to reuse the relaxation and influence of noise for PC3 for PC1.
Proposal 4: Reuse the relaxation and MTSU for Rx Spurious Emissions with PC3 for PC1.
General Tx Spurious Emissions
Table 2 summarizes our analysis for the SNR of general Tx spurious emissions in the frequency range where the SNR for PC1 deviates from that for PC3:
Table 2: SNR and Influence of noise for PC1 Tx Spurious Emissions
	Frequency Range
(GHz)
	PC3 TR 38.903 influence of noise (dB)
	PC3 TR 38.903 SNRtotal (dB)
	PC1 SNRtotal for carrier EIRP of 55 dBm (dB)
	PC1 SNRtotal average for TRP (dB)
	PC1 influence of noise for TRP (dB)

	23.45 to 60
	0.41
	10.04
	2.04
	7.398.84
	0.730.53



Proposal 5: Do not apply any relaxation for the general Tx spurious emission TC for PC1, quiet zone size ≤ 30cm, IFF, NTC.
Proposal 6: Apply an influence of noise of 0.730.53 dB for general Tx spurious emissions TC with PC1 for frequencies in the range from 23.45 GHz to 60 GHz, quiet zone size ≤ 30 cm, IFF, NTC.

Proposal 7: Reuse the influence of noise of PC3 test requirements for PC1 in the frequency range from 6 GHz to 23.45 GHz.
Spurious Emission Band UE Co-existence
Table 3 summarizes our analysis for the SNR of general Tx spurious emissions in the frequency ranges where the SNR for PC1 deviates from that for PC3:
Table 3: SNR and Influence of noise for PC1 spurious emission band UE co-existence
	Frequency Range
(GHz)
	PC3 TR 38.903 influence of noise (dB)
	PC3 TR 38.903 SNRtotal (dB)
	PC1 SNRtotal for carrier EIRP of 55 dBm (dB)
	PC1 SNRtotal average for TRP (dB)
	PC1 influence of noise for TRP (dB)

	Band n260
(37 to 40 GHz)
	1.0
	5.87
	-2.13
	3.224.67
	1.691.28

	23.6 to 24
	1.0
	5.87
	2.87
	5.235.62
	1.141.05



Since a further additional relaxation of the test requirements seems not to be acceptable for Japanese regulation body, we propose to allow to use a higher influence of noise than 1.0 dB in the MU budget and not to further relax the requirements compared to the relaxation applied in PC3 test requirements.
Proposal 8: Reuse the relaxation of the PC3 spurious emission band UE co-existence test requirement for n257 for PC1. Apply an influence of noise of 1.691.28 dB for the frequency range of Band n260 and an influence of noise of 1.141.05 dB for the frequency range from 23.6 GHz to 24 GHz, for quiet zone size ≤ 30 cm, IFF, NTC. For the frequency range 57 GHz to 66 GHz reuse the influence of noise from PC3.

Additional spurious emissions
Table 4 summarizes our analysis for the SNR of additional spurious emissions for band n257 where the SNR for PC1 deviates from that for PC3:


Table 4: SNR and Influence of noise for PC1 additional spurious emission bands UE co-existence
	Frequency Range
(GHz)
	PC3 TR 38.903 influence of noise (dB)
	PC3 TR 38.903 SNRtotal (dB)
	PC1 SNRtotal for carrier EIRP of 55 dBm (dB)
	PC1 SNRtotal average for TRP (dB)
	PC1 influence of noise for TRP (dB)

	23.45 to 59
	0.41
	10.04
	2.04
	7.398.84
	0.730.53

	23.6 to 24
	1.0
	5.87
	2.87
	5.235.62
	1.141.05



For the other frequency ranges, i.e., 7.25 GHz to 12.75 GHz and 12.75 GHz to 23.45 GHz, we propose to reuse the PC3 influence of noise for PC1. Higher frequencies are not required to test n257 and are for FFS. 
Analog to spurious emission band UE co-existence, we propose to reuse the relaxation of PC3 test requirement for the PC1 requirement and to apply an influence of noise larger than 1.0 dB.
[bookmark: _GoBack]Proposal 9: Reuse the relaxation of the PC3 additional spurious emissions test requirement for n257 for PC1. Apply an influence of noise of 0.730.53 dB for the frequency range 23.45 GHz to 59 GHz and an influence of noise of 1.141.05 dB for the frequency range from 23.6 to 24 GHz, for quiet zone size ≤ 30 cm, IFF, NTC. Reuse the PC3 influence of noise for PC1 for the frequency ranges 7.25 GHz to 12.75 GHz and 12.75 GHz to 23.45 GHz. 

ACLR
For n257 and PC1, the minimum EIRP is 40 dBm and multiband relaxation is not applicable. The maximum possible MPR is 14.4 dB resulting in a tolerance T(MPR) of 7 dB, a worst case carrier power of 18.6 dBm, and an adjacent channel power (ACP) level of 1.6 dBm. Based on our analysis, the minimum SNR for the ACP in the range from 1.6 dBm to 38 dBm in FR2a is 6.1 dB. Therefore, ACLR in PC1 can be measured without any relaxation and the influence of noise is 0.95 dB.
Proposal 10: Do not apply any relaxation for ACLR with PC1 for FR2a, IFF, quiet zone size ≤ 30 cm, NTC.

Proposal 11: Specify the influence of noise in the MU budget as 0.95 dB for ACLR with PC1 for FR2a, IFF, quiet zone size ≤ 30 cm, NTC.


Assumptions
	ID
	Description
	Assumption

	#1
	Frequency ranges under consideration
	n257

	#2
	Size of QZ for IFF 
	30 cm

	#3
	UE power class
	PC1

	#4
	Max EIRP
	EIRP MAX= +55 dBm (rms)

	#5
	Wanted signal PAPR
	13 dB

	#6
	Temperature range of the test equipment
	20°C – 35°C

	#7
	Channel bandwidth
	400 MHz


	Conclusion
In summary, we have assessed SEM, Rx spurious emissions, general Tx spurious emissions, spurious emission band UE co-existence, additional spurious emissions and ACLR TCs for band n257 with PC1 and make the following proposals:
Proposal 1: Apply an influence of noise of 1.310.90 dB for SEM PC1 in band n257 for a quiet zone size ≤ 30 cm, IFF, NTC.

Proposal 2: Do not relax the PC1 requirement of the SEM TC.
Proposal 3: Apply 5.825.41 dB as an upper limit of MU for SEM PC1 in band n257,  CHBW ≤ 400 MHz, IFF, quiet zone size ≤ 30 cm, and NTC and use the values in Table 1 for the individual MU contributors. 

Proposal 4: Reuse the relaxation and MTSU for Rx Spurious Emissions with PC3 for PC1.
Proposal 5: Do not apply any relaxation for the general Tx spurious emission TC for PC1, quiet zone size ≤ 30cm, IFF, NTC.
Proposal 6: Apply an influence of noise of 0.730.53 dB for general Tx spurious emissions TC with PC1 for frequencies in the range from 23.45 GHz to 60 GHz, quiet zone size ≤ 30 cm, IFF, NTC.
Proposal 7: Reuse the influence of noise of PC3 test requirements for PC1 in the frequency range from 6 GHz to 23.45 GHz.
Proposal 8: Reuse the relaxation of the PC3 spurious emission band UE co-existence test requirement for n257 for PC1. Apply an influence of noise of 1.691.28 dB for the frequency range of Band n260 and an influence of noise of 1.141.05 dB for the frequency range from 23.6 GHz to 24 GHz, for quiet zone size ≤ 30 cm, IFF, NTC. For the frequency range 57 GHz to 66 GHz reuse the influence of noise from PC3.

Proposal 9: Reuse the relaxation of the PC3 additional spurious emissions test requirement for n257 for PC1. Apply an influence of noise of 0.730.53 dB for the frequency range 23.45 GHz to 59 GHz and an influence of noise of 1.141.05 dB for the frequency range from 23.6 to 24 GHz, for quiet zone size ≤ 30 cm, IFF, NTC. Reuse the PC3 influence of noise for PC1 for the frequency ranges 7.25 GHz to 12.75 GHz and 12.75 GHz to 23.45 GHz. 

Proposal 10: Do not apply any relaxation for ACLR with PC1 for FR2a, IFF, quiet zone size ≤ 30 cm, NTC.

Proposal 11: Specify the influence of noise in the MU budget as 0.95 dB for ACLR with PC1 for FR2a, IFF, quiet zone size ≤ 30 cm, NTC.
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