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Introduction
This contribution is discussing FR2 OBW MU. This topic has been discussed for long ([1]-[13]) without agreement. This document provides additional simulations in order to achieve agreement on FR2 OBW MU.
Simulation results
In last RAN5 meeting (RAN5#86e), main TE vendors provided different simulations ([11], [12], [13]) from the information provided to close AP#84.22 ([9]) but no agreement was possible due to a misalignment on the simulation assumptions.
	 
	MU definition
	OBW calculation

	R5-200739 [11] (Anritsu)
	(OBWsignal+noise+flatness – NRB*SCS*12*0.99) / CBW *100
	OBW = Width of frequency span centring on carrier centre frequency which contains 99% power of 2*CBW(or 1.5*CBW)

	R5-200869 [12] (R&S)
	(OBWsignal+noise - OBWsignal) / CBW *100
	OBW = (Higher frequency edge above which contains 0.5% of total power in 2.0*CBW(or 1.5*CBW) ) – (Lower frequency edge below which contains 0.5% of total power in 2*CBW(or 1.5*CBW) )

	R5-200874 [13] (Keysight)
	(OBWsignal+noise - OBWsignal) / OBWsignal *100
	OBW = Width of frequency span centring on carrier centre frequency which contains 99% power of 2*CBW



Keysight has updated their simulations with the following updates:
· Update 1: Defining OBW MUs as (OBWsignal+noise - OBWsignal) / CBW *100 in order to align its definition with FR1.
· Update 2: Providing simulations results for 1.5*CBW and 2*CBW for the spectrum considered to run OBW measurement
· Update 3: Considering a spectrum flatness of 2.19 dB.
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.
The MBW assumed for the information provided in [9] has been 1 MHz.

According to the dataset provided for 100 MHz signal:
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	a) Reference V and H signal spectrum for CBW=100 MHz
	b) Reference V and H signal spectrum for CBW=100 MHz


Figure 1. Reference signal for CBW=100 MHz ([9])

	Centre frequency
	27.9997 GHz

	OBW ()
	94.4 MHz

	OBW ()
	MHz

	CP (dBm)
	20.28 dBm

	ACLR below channel
	34.09 dB

	ACLR above channel
	36.44 dB


Table 1: Results for the 100 MHz data set

Considering SNR referred to channel power, the following simulation results have been obtained:
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	a) No spectral flatness, 2*CBW
	b) 2.19 flat spectral flatness, 2*CBW
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	c) No spectral flatness, 1.5*CBW
	d) 2.19 flat spectral flatness, 1.5*CBW


Figure 2. OBW error for CBW=100 MHz ([9])

According to the dataset provided for 4*100 MHz signal:
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	a) Reference V and H signal spectrum for CBW=4*100 MHz
	b) Reference V and H signal spectrum for CBW=4*100 MHz


Figure 3. Reference signal for CBW=4*100 MHz ([9])

	Centre frequency
	28 GHz

	OBW ()
	398 MHz

	OBW ()
	MHz

	CP (dBm)
	18.29 dBm

	ACLR below channel
	25.91 dB

	ACLR above channel
	24.11 dB


Table 2: Results for the 4*100 MHz data set
Considering SNR referred to channel power, the following simulation results have been obtained:
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	a) [bookmark: _GoBack]No spectral flatness, 2*CBW
	b) 2.19 flat spectral flatness, 2*CBW

	[image: ]
	[image: ]

	c) No spectral flatness, 1.5*CBW
	d) 2.19 flat spectral flatness, 1.5*CBW


Figure 4. OBW error for CBW=4*100 MHz ([9])
Observation 1: In order to run similar analysis with frequency band n260, similar information to the one provided to close AP#84.22 is required.
Proposal 1: OEM and chipset vendors to provide the information on the Tx spectrum shape (PSD, slope), to help determine MU of FR2 OBW test for frequency band n260.
Available SNR in different TE for UL maximum output power
Different TE vendors provided SNR for maximum output power test case as:
	R5-191794 [14]
(Anritsu)
	[image: ]

	R5-192125 [15]
(R&S)
	[image: ]

	R5-193187 [16]
(Keysight)
	[image: ]


Table 3: Available SNR for MOP test case 
Reducing the analysed span from 2*CBW to 1.5*CBW
As seen in the simulation results, one approach to reduce the noise impact is to reduce the span analysed for the 99% OBW test procedure is to reduce the span from 2*CBW to 1.5*CBW.
OBW is a regulatory test case and any change to the measurement procedure should be regulatory compliant as much as possible. Checking FCC regulations [17], OBW test procedure refers to ANSI C63.26-2015 [18].
According to ANSI C63.26-2015 [17], for the Occupied bandwidth—Power bandwidth (99%) measurement procedure:
“The frequency span for the spectrum analyser shall be set wide enough to capture all modulation products including the emission skirts (typically a span of 1.5 × OBW is sufficient).”
If span is reduced to 1.5*CBW, taking into account available SNR for different TE vendors, measurements at 28 GHz frequency band could be performed for either 100 MHz and 400 MHz without relaxing the requirements if the measurement uncertainty for this FR2 test case is defined as  in order to accommodate variations on UE ACLR as well as on SS spectral flatness.
Proposal 2: Reduce FR2 OBW span from 2*CBW to 1.5 *CBW.
Proposal 3: Define FR2 OBW MU as  for FR2a frequency range in order to accommodate variations on UE ACLR as well as on SS spectral flatness.
Conclusion
The following observations and proposals were made in this contribution
Observation 1: In order to run similar analysis with frequency band n260, similar information to the one provided to close AP#84.22 is required.
Proposal 1: OEM and chipset vendors to provide the information on the Tx spectrum shape (PSD, slope), to help determine MU of FR2 OBW test for frequency band n260.
Proposal 2: Reduce FR2 OBW span from 2*CBW to 1.5 *CBW.
Proposal 3: Define FR2 OBW MU as  for FR2a frequency range in order to accommodate variations on UE ACLR as well as on SS spectral flatness.
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Sample Power Distribution within CBW of 100 MHz
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Table 1: SNR for Priority 1 and 2 Tx test cases

Test case Applicable Frequency Range | UL signal level [dBm] | Estimated SNR for total component | Proposed ASNR | Proposed relaxation of test
[GHz] [dB] ASNR — requirement
101og,o(1 +
2/SNR), SNR in
linear and defined
for total
component power
20.7dBoV/ChBW. 20.6+ Agaw 0.1 N/A
MOP 5 e ias 20.7dBoV/ChBW. G
(Min Peak EIRP, PC3) 23.45GHz <£<32.125 GHz 2417
18.9dB/ChBW, 14.8+ Aggy 028 N/A

32.125 GHz < f<40.8 GHz

(20.6-1.7)
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Table 1: SNRgsa

Test case Frequency (GHz) | Estimated | Requirement Impact of | Required
SNRiota(dB) | (dBm) Noise Relaxation

without
relaxation
(dB)

MOP 2345<f<32.125 | 24.8 20.7 0.014 no

Min Peak (=224-17)

EIRP

32.125<f<40.8 19.2 18.9 0.052 no

(=206-1.7)
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Table 1 Proposed limit relaxation and MU impact due to noise for priority 1 and 2 test cases

Testcase | Applicable UL signal level | Estimated Impact of Noise | Proposed
Frequency [dBm] SR for total | (dB) relaxation of
Range component test
[GHz] [dB] requirement
mop JaasaHa<f< | 207dBm/CHEW 23+ Ay 0.022
(Min Peak 32.125GH (224-17)
EIRP, PC3) ’ T
32.125GHz<f | 18.9dBm/ChBW. 18+ Aguaw 0.069

<40.8 GHz

(20.6-1.7)





