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ABSTRACT

It has recently been noticed that the headway of unlicensed wireless technology is necessary as user's demands of
wireless tech increase and the development of high-speed data service by using low-power short-range wireless network
is needed. Hence, it is inevitable to study sharing and coexistence for broadband spectrum of diverse unlicensed
application with wide bandwidth. In this paper, an interference examination between unlicensed WiFi (Wireless Fidelity)
in the 6GHz and OB (Outside Broadcasting) system which is an incumbent service in the same frequency band was
conducted and it suggests separation distance for the coexistence. Thus, MCL (Minimum Coupling Loss) and MC (Monte
Carlo) methods were used to set up interference scenarios for the interference analysis and compute the separation
distance between two systems according to the same frequency band and frequency separation.
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2.1, 6GHz H|HM&] CHed WiFi A|AE!

ZREZ AR Y, 4" £ 8 62 9E
O AbokS- 71K WiFi o] A28 7]4 7] IEEE 802.11ax
7120199 0]| &7 = H A 6GHz B|H 3] tf & of| A AR
T Qe Al A HEYAZE SR o) d WA
I} v =, IEEE 802.11ax 2] 714 £ A2 160MHz
7HA]9] T & & 4=8-3} OFDMA (Orthogonal Frequency
Division Multiple Access)E ©]-&3t A% a8 =3}
o|t). OFDMAE ¢ B2 9 the JaE ol&sh=th5
AREAREOIA] &S 28 H&eh ez AMAL
SenE A4 Aet 1w o gl 0]F FCC
9] B 1A o] 951 Au (LPL: Low-Power Indoor only)
oA Z|o| A& SHA] BAFAE (EIRP: Effective Isotropic
Radiated Power)2 30dBmo|™ 2020 = =] A=
& FAHN Y] 7]e7]Eol mE gL Aol 5
SR AU = 2dBm/MHz o sk= A4 = it}

74 Brke 91siA AsHE We] u|wE] WiFi AP
(Access Point) 5 7HMjo= 7h5k¢lom TH] A9
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Fig. 1 Interfering system link
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Fig. 2 IEEE 802.11ax Spectrum mask for 160MHz

Table. 1 The relative levels of the spectrum mask for
160MHz

Sector Frequency offset from Relative Level

centre frequency [MHz] [dBr]

A 79.5 0

B 80.5 -20

C 160 -28

D 240 -40
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Fig. 3 Victim system link
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Fig. 4 General interference scenario

o]7| A, ILT(Interfering Link Transmistter)@} ILR
(Interfering Link Receiver), VLT(Victim Link Transmitter)
@} VLR (Victim Link Reciever)> ZF2F 7Hd 1t 5]4Y
0] Gzi0] FAE $417]9} $417]0]ek. 7t Pl
AeA 571 9o 3|A4Uel VLRo| VLTHE] v A
55 dRSS (desired Received Signal Strength)2}at 3}
ILTH ¥ W= X5 E iRSS (interfering Received Signal
Strength)2} gt} o]uf, 7Hd 9] A+ iRSSL}dRSS =
L RSS9} 20 H|Z BEA R =g B =5oj o] 7+
7} 7152 ITU-R (International Telecommunication
Union-Radiocommunication Sector)9] W< Av]A
H 7 FH71 7ol =2flo) wel /N (Interference to
Noise ratio) ©]tH6].
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Fig. 5 The interference scenario for the interference
examination
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Table. 2 The parameters of the interferer and victim for MCL
Parameter Value Unit
Center frequency of the interferer 6345 MHz
Center frequency of the victim 6345 MHz
Power spectral density of the interferer 2 dBm/MHz
Noise figure 3 dB
Bandwidth of the interferer 160 MHz
Bandwidth of the victim 8 MHz
Penetration Loss(measured) 14 dB
Interference criteria (I/N) -6,-10 dB
Bandwidth conversion factor -13 dB
Propagation model Free space
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Fig. 6 Interference criteria
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Table. 3 The parameters of the interferer and victim for MC

Parameter Value Unit
Center frequency of the interferer 6345 MHz
Bandwidth of the interferer 160 MHz
Transmission power 24 dBm
Local environment of the interferer Indoor
Center frequency of the victim 6345 MHz
Bandwidth of the victim 8 MHz
Noise figure 3 dB
Local environment of the victim Outdoor
Penetration loss 15 (10%) dB
(measured) 21 (90%)
Variation 1 dB
Interference criteria (I/N) -6, -10 dB
Bandwidth conversion factor -13 dB
Propagation model Free space
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Table. 4 The separation distances by the same frequency
band in MCL

I/N [dB] Separation Distance [m]
-6 666
-10 1,055
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Table. 6 The separation distances by the same frequency
band in MC

Separation Interference
UNTdB] Distance [m] Probability [%]
-6 587 5
-10 937 4.9
T 70l4 = M 2lat S glo] B djelol AR F
Tt o) 2ol whet 5% ZHA e BHESHE i

ol A7 2|5 bl

Table. 7 The separation distances by out-of-band emissions
in MC

Table. 5 The separation distances by out-of-band emissions Frequency | Relative | Separation | Interference
in MCL I/N[dB]| Offset Level | Distance Probability
IN [dB] Frequency | Relative Level Separation [MHz] [dBr] [m] [%]
Offset [MHz] [dBr] Distance [m] -6 6425 220 67 47
-6 6425 -20 65 -6 6505 28 12 44
-6 6505 -28 25 -6 6585 -40 1 0
-6 6585 -40 6 -10 6425 -20 105 4.7
-10 6425 -20 100 -10 6505 -28 19 4.2
-10 6505 -28 40 -10 6585 -40 2 0
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Table. 8 The separation distances from 10 multiple ILT
by the same frequency band in MC

The number IN [dB] Separation Interference
of ILT Distance [m] | Probability [%]
10 -6 1295 4.9
10 -10 2055 4.9

28] 7F 107o]A] ZH4 At B1abflo] 5
ool 4|58 F4= o] o] wke} 5%9] 7Hy BHE-S
sl 74 o] 4728 & 90 L ek,
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Table. 9 The separation distances from 10 multiple ILT
by out-of-band emissions in MC

The N Frequency |Relative Separation Interfer.er}ce
number [dB] Offset Level | Distance | Probability
of ILT [MHz] [dBr] [m] [%]

10 -6 6425 -20 136 4.8

10 -6 6505 -28 14 3.9

10 -6 6585 -40 1 0

10 -10 6425 -20 224 49

10 -10 6505 -28 26 4

10 -10 6585 -40 2 0

EHAER Y SR AT HAAEY P 5
ZAto} ul2xgt Ak, 7HI ATt S| 5 telol A
s8] )4 o] Zof wh ARtk 40dBrol 4] 10m o]
Y2 o] 2 el7} SofEeli 21 1T 4 9leieh

o

4
A

& =wollde Haddedn 2HrER WY 7]
Hlo] SEAMCAT Al Ed|o] AL o] &3lo] x5 U9
6GHz ¥]W3] |9 WiFie} 7]& LAl o] EHks
SA A=) FES 98 1M B R 2
24, 7H 00l 6GHz B W3] ] WiFiz e 3]4Y

o
o
o
o
ol
ob>
ol
O
>
[>
o
i)
1o
o
N
N
)
il
i
i
o
R

o[ ol AAE|} BolEe] FE TPsAS 4D B
PSS BBt

ACKNOWLEDGEMENT

This work was supported by a research grant
from National Radio Research Agency, 2021.

REFERENCES

[ 1] ET Docket No. 18-295, GN Docket No. 17-183, Unlicensed
Use of the 6 GHz Band, Federal Communications
Commission (FCC), Apr. 2020.

[2 ] Spectrum Policy Division, The Frequency Allocation Table
of Republic of Korea, Ministry of Science and ICT in
Republic of Korea, Oct. 2020.

[3] A. Zignani, “Wireless Connectivity,” ABlresearch, Apr.
2019.

[4] L. Ward, “IEEE 802.11ax Technology Introduction Version
01.00,” Rohde & Schwarz, Oct. 2020.

[ 51 SEAMCAT Handbook, European Communications Office
(ECO), Jan. 2010.

[ 61 Report ITU-R BT.2265-1, “Guidelines for the assessment of

interference into the broadcasting service,” Radiocommunication

Sector of International Telecommunication Union (ITU-R),

Nov. 2014.

ERC Report 101, “A comparison of the minimum coupling

—
~
fa—

loss method, enhanced minimum coupling loss method, and
the monte-carlo simulation,” European Radiocommunications
Committee (ERC) within the European Conference of Postal
and Telecommunications Administrations (CEPT), May.
1999.

[ 81 L1700 Camera Transmitter Datasheet, VISLINK, 2020.

1080



6GHz HHs] CHedol Xel 2 SMEL

[ 91 MDR-Series Portable Diversity Receiver System Datasheet,
VISLINK, 2018.

[10] ECC Report 252, “SEAMCAT Handbook Edition 2,”
European Communications Office (ECO), Apr. 2016.

[11] Y. G. Park, E. Y. Chang, I. K. Lee, and Y. M. Cheng,
“Analysis on Interference of Wi-Fi Halow device to LTE

User Equipment,” Journal of Communications, vol. 15, no.
1, Jan. 2020.

& Seung-Nam Kim)

201644 22 | ZXELEID HEEADE T} ZHAA}L

201514 3% ~ 201611 8% : SHRFXISAlpt 78l 9l&0i 7Sl
20164 32 ~ XY : DFCHEHT M7 |MAH|0} 25t} HhAlapS
HRHAIEO : MTIZHY, PAH2{TIS

0|2 (ll-Kyoo Lee)

2003 8% : ZL|Eh MAfZEtn) ZSHIA}
199414 281 ~ 2004 22! : SHEMAIEAIITS] MeloiLel
200414 3 ~ $RY : SFCHEW M |TApH0] St W
HEAROL: ABIERY 25t Mu|ZiM

AZ(Joo-Young Sung)
S AL

200141 284 : EIZTHEtE FARZ ST 23
20211 284 : SRCHHD F7 [RIRHIO1ZHnf ZepeiA}
200114 42 ~ 34x| : ZEIMIFITL ZTOITA}

WEHAlEO}: MOjla|, ABER 25k A

o, 4T

i 2
il
=
H

1081

Mato|



