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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The measurement uncertainty (MU) of occupied bandwidth (OBW) has been discussed during the last meetings [1] to [20]. However, no final conclusion has been reached. This contribution is a resubmission of the paper submitted to RAN5#89-e [19].
Discussion
During RAN5 #88-e it was observed that the commonly agreed simulation assumption of 28000 MHz as center for the data sets provided in [9] has been incorrect. The new simulation assumption is 27998.4 MHz. With respect to the new center frequency the power spectrum of the UE is much better centered than with the old assumption. This results in lower occupied bandwidth deviations since an evaluation window is applied whose center is aligned to that of the channel. 
Instead of simulating the frequency response by three nodes at the channel center and at the edges, we base our simulation on measurements of the frequency response of a test system. 
At RAN5#88-e the metric to define the OBW MU has been agreed to be [16,17]
(OBWmeas - OBWsignal) / CBW *100, 		(1)
where OBWsignal is the OBW of data in [9] without any additional impairments due to signal flatness or noise. OBWmeas is the OBW which would be measured when the assumptions of ripple and noise apply.
The spectra of each polarization and of the total power are plotted for 100 MHz CHBW and 4x100 MHz in Figures 1 and 2, respectively. During RAN5#85, it has been confirmed that the 4x100 MHz CA dataset can be applied to derive the MU for OBW for 400 MHz single carrier. Due the CA nature of the 400 MHz spectrum a channel bandwidth of 394.92 MHz instead of 380.16 MHz (single carrier TxBW) should be used as measurement BW to determine the channel power [16]. 
In our understanding CBW in equation (1) is 400 MHz for the 4x100 MHz dataset.
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Figure 1: Spectrum for 100 MHz CHBW from [9]
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Figure 2: Spectrum for 400 MHz CHBW from [9]

Table 1 summarizes some parameters of the dataset for the assumption of 27998.4 MHz as center frequency. Interpolation of the provided data has been applied in order to improve the resolution of the OBW results. The OBW has been calculated applying an evaluation window whose center is aligned on the center of the channel.

Table 1: Results of the two data sets
	
	4x100 MHz CA dataset

	center frequency (MHz)
	27998.4

	OBW ()
	394.64 MHz

	CP (dBm)
	18.41




For the channel power CP, it is assumed that the RAW data has been measured with a resolution bandwidth of 1 MHz. If the RBW has been different, there will be a constant shift in the absolute power level which should not be relevant for the OBW MU derivation. 

Compared to our contribution to RAN5#88-e [16], we have measured also the noise power spectral density when no signal is applied. In this way, both the ripple and the noise of the test system are accounted for in the OBW simulations. The measurements have been performed at a power level equivalent to minEIRP taken into account MBR, MPR, power tolerance and TT. The measurements have been repeated for each of the FR2 bands at low, mid and high frequency range and the four channel bandwidths. 

Based on measured frequency characteristics and SNR of our test systems, we obtain the measurement uncertainties summarized in Table 2.
Table 2: Occupied bandwidth MU
	Frequency range
	OBW MU for 
50MHz and 100MHz CHBW
	OBW MU for 
200 MHz CHBW
	OBW MU for 400 MHz

	FR2a
	±0.4%
	±1.1%
	±1.2%

	FR2b
	±0.4%
	±0.8%
	±1.3%

	FR2c
	±0.4%
	-1.6%/+1.25%
	work in progress



Proposal 1: For the MU of the single carrier occupied bandwidth TC apply the values in Table 2 for  PC3.

Assumptions

	ID
	Description
	Assumption

	#1
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurements

	#2
	Size of QZ for IFF 
	30 cm

	#3
	UE power class
	PC3

	#5
	Temperature range of the test equipment
	20°C – 35°C

	#6
	Channel bandwidth
	400 MHz



	Conclusion
In summary, the impact of SNR and frequency flatness on the OBW MU has been analyzed. 
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	Frequency range
	OBW MU for 
50MHz and 100MHz CHBW
	OBW MU for 
200 MHz CHBW
	OBW MU for 400 MHz

	FR2a
	±0.4%
	±1.1%
	±1.2%

	FR2b
	±0.4%
	±0.8%
	±1.3%

	FR2c
	±0.4%
	-1.6%/+1.25%
	work in progress



Proposal 1: For the MU of the single carrier occupied bandwidth TC apply the values in Table 2 for  PC3.
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