


3GPP TSG RAN Meeting #87-e	 	R5-202458
Electronic Meeting, 18th  – 29th May 2020
Source:		Rohde & Schwarz
Title:	On the MU of FR2 OBW
Agenda Item:		5.3.2.17
Document for:	Discussion and Endorsement
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The measurement uncertainty (MU) of occupied bandwidth (OBW) has been discussed during the last meetings [1] to [12]. However, no final conclusion has been reached due to the dependence of OBW on the UE ACLR. At RAN5#85, measured data has been provided to be used as basis for the OBW MU analysis [9]. This contribution is an updated version of the paper submitted to RAN5#86-e [10] with respect to interpolation of the measurement data and the calculation of OBW.
Discussion
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.
[image: ]
Figure 1: Spectrum for 100 MHz CHBW from [9]
[image: ]
Figure 2: Spectrum for 400 MHz CHBW from [9]

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

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

	center frequency (GHz)
	27.9983
	27.9955

	OBW ()
	94.240 MHz
	391.84 MHz

	OBW ()
	94.224 MHz
	391.36 MHz

	CP (dBm)
	20.38
	18.306



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. 

In the following, we refer the SNR to the channel power. The SNR value is a total SNR accounting for both polarizations. In the diagrams the influence of noise on the OBW is visible. For both CHBWs a span of twice the CHBW has been assumed:

[image: ] [image: ]

For a span of 1.5 times the channel bandwidth, the following results are obtained:

[image: ] [image: ]

Observation 1: By applying a span to CHBW ratio of 1.5 instead of 2.0 the impact of the SNR on the OBW can be considerably reduced.

Proposal 1: Apply a span of 1.5 CHBW for 400 MHz and use the same span for the other channel bandwidth in order to optimize the impact of noise. 
Occupied bandwidth is tested with CP-OFDM waveform which has a larger MPR than DTF-s-OFDM waveform. In order to reduce the impact of noise, DFT-s-OFDM should be selected.
Observation 2: Occupied bandwidth is tested with CP-OFDM waveform which has a larger MPR than DTF-s-OFDM waveform.
Proposal 2: Select DFT-s-OFDM QPSK as waveform and modulation since it has the lowest MPR and allows to reduce the impact of noise on the OBW MU.
We note that the impact of test system flatness of the OBW is FFS.

Assumptions

	ID
	Description
	Assumption

	#1
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurements
6 GHz – 80 GHz for spurious emissions 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 SNR impact on the MU for ACLR has been analyzed. 
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Observation 1: By applying a span to CHBW ratio of 1.5 instead of 2.0 the impact of the SNR on the OBW can be considerably reduced.

[bookmark: _GoBack]Proposal 1: Apply a span of 1.5 CHBW for 400 MHz and use the same span for the other channel bandwidth in order to optimize the impact of noise. 
Observation 2: Occupied bandwidth is tested with CP-OFDM waveform which has a larger MPR than DTF-s-OFDM waveform.
Proposal 2: Select DFT-s-OFDM QPSK as waveform and modulation since it has the lowest MPR and allows to reduce the impact of noise on the OBW MU.
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