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1.	Introduction
OBW MUs have been discussed in [1-9] but no conclusion was reached as of now. In [9], action item for UE/Chip vendors for the spectrum assumption for deriving the OBW MUs are made, and the reference spectrum is provided in [10]. This paper provides the analysis for FR2 OBW MUs based on the reference spectrum in [10]. Although only impact of noise was discussed in [9], in this paper we provide the overall MU analysis considers impact of noise as well as frequency characteristic/flatness of the test system.
2.	Discussion
Reference spectrum for 100MHz and 400MHz are shown in Figure 1 and Figure 2. 400MHz BW data is provided from 4 contiguous UL CA data, but it is confirmed in RAN5#85 that it can be used for single carrier 400MHz as well.
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Figure 1 Reference spectrum from [10] (BW=100MHz)
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Figure 2 Reference spectrum from [10] (BW=400MHz)

Note that the reference data is provided with sampling data, and then the data other than sampling points are obtained by linear interpolation in dBm region upon simulation.
Following values are obtained from the raw data.
	
	CBW 100MHz
	CBW 400MHz

	Center frequency [MHz]
	27998.4
	27995.3

	Channel Power (CP) [dBm/?]
	0.53
	-7.95

	Adjacent Channel Power (ACP) [dBm/?]
	-34.42 (Low)
-36.36 (High)
	-35.07 (Low)
-35.29 (High)

	ACLR [dB]
	34.95 (Low)
36.89 (High)
	27.12 (Low)
27.34 (High)

	Avg. slope in AC region
 (Power ratio of lower and upper half of AC, R in [11])[dB]
	4.05 (Low)
3.77 (High)
	6.25 (Low)
6.66 (High)

	OBW [MHz](BW containing 99% power of 2*CBW)
	94.12
	391.66



2.	Simulation
As discussed until now, the main factor that impacts the measured OBW is impact of noise and frequency flatness of the test system. The measured OBW is simulated for various assumptions of SNR and frequency characteristics assumption. 
For frequency flatness, with very simple (and worst case) assumption, we can assume that the power level for different frequency varies with +/- 2.19dB, which is absolute power MU(1 sigma) excluding systematic errors. Another assumption is to utilize ACLR MU, if metric is changed to EIRP, as a peak-to-peak value, which is being discussed in parallel. In this simulation we take +/- 2.19dB(1 sigma) assumptions as it is a worst case assumption, and does not depend on ACLR MU finalization.
As we cannot emulate with infinite variations of flatness possibilities, in the simulation, 3 control points are put for OBW measurement span, and each control points follows normal distribution of variance 2.19dB. This frequency characteristic is superimposed to the reference spectrum and TE floor noise.
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Figure 3 Flatness assumptions (example for 2.0*CBW OBW meas. span)

The measured OBW and error[%CBW] are simulated for 10,000 realizations of flatness distortions and SNR assumptions. For reference, the case with 0 dB flatness assumption is also simulated. For OBW measurement span, 2.0*CBW and 1.5*CBW are simulated.
2.2 Simulation results
Figure 2 and 3 show the measured OBW Error[%CBW] at 2.5%-tile and 97.5%-tile CDF (corresponding to 1.96sigma). 
In the discussion in [9] in RAN5#84, we determined to define OBW uncertainty including the effect of DUT ACLR, then the measurement error is calculated with (MeasuredOBW – TrueOBW)/CBW*100[%], where TrueOBW is defined with NRB*SCS*12*0.99 [MHz]. With this definition of measurement error, the measurement error of (CBW-TrueOBW)/CBW*100 [%] is the threshold value above which Measured OBW will surpass the core requirement, hence it can be considered as maximum allowed error, which is shown as “error limit” in the graphs below.
Legend
Green line : OBW Measurement Span of 2.0*CBW
Blue line : OBW Measuring Span of 1.5*CBW
Red line : The error with which measured OBW always surpasses core requirement. 
flat : ideal flatness assumption (=0 dB)
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Figure 4 Result for 400MHz CBW
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	Figure 5 Result for 100MHz CBW
SNR here is SNR for channel power level. When looking up these graphs, SNR needs to include noise level from both polarization, and channel power level needs to consider MPR and MBR values into account. 

Followings are observed from the simulations.
[bookmark: o1]Observation 1 : Considering the SNR estimations provided ever from TE vendors, the SNRs are considered to be 2x dB, then in that case Noise impact becomes the dominant factor for OBW measurement uncertainty.
[bookmark: o2]Observation 2 : Narrower OBW measurement span reduces the measurement error when SNR is low and thus solve the testability of OBW.
[bookmark: o3]Observation 3 : The impact from DUT ACLR can be judged from SNR=40dB and flat assumptions, and are 3.7 %CBW for 400MHz, 0.04 %CBW for 100MHz.
[bookmark: o4]Observation 4 : Difference of measurement error for 2.0CBW and 1.5CBW is approx. 0.1%CBW  for 400MHz and 0.0%CBW for 100MHz  with ideal SNR and ideal flatness assumption.
Considering these observations and the obtained measurement error data, we propose following for FR2a.
[bookmark: p1]Proposal 1 : For FR2a, apply MTSU of 2.0% of CBW for 50 MHz and 100MHz, 5.0% of CBW for200MHz  and  400MHz.
For FR2b, our understanding is that required SNR for 2.0*CBW OBW measurement span especially for CBW400MHz case is not achievable in the real test requirement. Hence, our view is we should introduce the reduced OBW measurement than traditionally used 2.0*CBW span. Fortunately, we observe the reduced OBW measurement span does not give much impact for the OBW measurement error, rather we can enjoy the benefit of wider test coverage. 
[bookmark: p2]Proposal 2 : For FR2b, introduce reduced OBW measurement span than 2.0*CBW
(Details open for discussion in this meeting)

3.	Conclusion
Observation 1 : Considering the SNR estimations provided ever from TE vendors, the SNRs are considered to be 2x dB, then in that case Noise impact becomes the dominant factor for OBW measurement uncertainty.
Observation 2 : Narrower OBW measurement span reduces the measurement error when SNR is low and thus solve the testability of OBW.
Observation 3 : The impact from DUT ACLR can be judged from SNR=40dB and flat assumptions, and are 3.7 %CBW for 400MHz, 0.04 %CBW for 100MHz.
Observation 4 : Difference of measurement error for 2.0CBW and 1.5CBW is approx. 0.1%CBW  for 400MHz and 0.0%CBW for 100MHz  with ideal SNR and ideal flatness assumption.
Proposal 1 : For FR2a, apply MTSU of 2.0% of CBW for 50 MHz and 100MHz, 5.0% of CBW for200MHz  and  400MHz.
Proposal 2 : For FR2b, introduce reduced OBW measurement span than 2.0*CBW
(Details open for discussion in this meeting)
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