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Interference analysis and research on 5G private networks
and V2X direct communication

Gong Jian, Li Caiqi, Tao Hongbo
The State Radio Monitoring Center Testing Center, Beijing 100041, China

Abstract: The RF parameters of devices in two adjacent frequency band systems, namely 5G private networks and ve-
hicle to everything(V2X) direct communication were measured, and the system scenario parameters and channel mod-
els based on relevant standards and theoretical models were studied. Through simulations, the analytical conclusions
and recommendations regarding the compatibility, coexistence conditions, and interference coordination between
V2X systems and 5G private network systems in different application scenarios were provided, it has certain refer-
ence value for the collaborative development of the industrial internet and intelligent connected vehicles.

Key words: V2X direct communication, 5G private network, compatibility and coexistence, interference coordination
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evolution-vehicle to everything, LTE-V2X) #{ K
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MR CR BN BOR A BIEEAE M TAE A
Bro 20234, NFS KIEAETE BN L A7
IREEAE A 5 ARG A o PR L R Y
PR R RIF G B ERR Rk, Ay
HHT R R IR EAE R R, T ANE Bk
. EFEAREEEE A SBEEITTER T (E
KB AR R R B Her R g W BEIR
) (2023 F) ) W, ARELT IRIE S L
PLAR AL RE I 6 4 ot ] ) R SRR e o R4
T AHE B4k An T (A N R ILANE TE 28
HLPZE R 7 e ), Ze e fE 23K 6 425 MHz &
7 125 MHz H AR EGR /30 B H T Bl Br e s s
(international mobile telecommunications, IMT)
R4 (55G/6G) . NffR T I L A5
WA RO, RIE TGRS obr SRR, HE3)
T LR A5 A A % 4 1 32 S0 P IR 5 I FH AN
RIE, REILEEHSEKS 925 MHZ £ 6 125 MHz
R AR 1 5G Tk & M 51856, X2
7 B LG 5 B AR

SR, EHT V2X R5:165 905 MHZz 425 925 MHz
55925 MHz £ 6 125 MHz (LA R &8 5.9 GHz %
W SRR, AU EN ARG Z AT
B V8 B e 2 A S AR AT A TR AL . AR SR
5.9 GHz iR %60 B FH M 52 3E 4T T Bl 5 G V% 22 A0
M, XFV2X & &M5.9 GHzE W /g3, &
Ui A AT TS E LR =&, X V2X &
St 5.9 GHz % W 5 G (1) )87 FH 3 55 A5 38 1 8 gk
17T MR R B AR 7T, FFARYE LR S 4
AT IR T 1&EH T 51 6 AR,
XF PR R G AL (RS 2 1 2 AR AT T AN HT, 4R
H T AR R .

1 V2XRGEHHESH

A SCHE B ) V22X FF AN AL BT v 3 ) 7 B )
(aircraft to everything, A2X) Mg, {U4aHh
T B X — R 7 R, mE 4R % (vehicle

to vehicle, V2V). ZEZ|E:Al 1 (vehicle to in-
frastructure, V2D . J:Alii% i 2] %4 (infrastructure
to vehicle, 12V) FIZ F|47 N (vehicle to pedes-
trian, V2P). Hilj, V2PEAED, BEATH
o 2VItda 570 (road side unit, RSU)D
W R A 0 (on board unit, OBU) W4
EERE: V2137 5tdE 11 OBU 2 RSU 185 #%; V2V
Y572 B OBU 21 OBU [HE % o A SO 5 05 47
Prix 3 R g 75t 1) 2RI U L
1.1 V2XRG55H

RYE (RN CRBEMIBIR S B S
H15905—5 925 MHz S BUE FEALE (47D ) BA
BB B AT AR E Y, 21 ROR T B
W 2 ML R 24

®1 EEMREHABRASY

2 fatr
ARSI 5 R /MHz 5905~5 925
{E 18 %8 /MHz 20
R D FR IR A R LL % 26 dBm
PRIATCLE R : 29 dBm
R 36 /dB 3 (&
AE A0 LL/dB KT 31
FEUSOHL R B /dBm -87.5
WL S R 40/ dB 9
PRI B/ dB 27

1.2 V2XiHmiES

R ERE LRSS RN (GIEE R
EH R4 FIEAE RGN E BN BE AL AR
#E GE—MBD ) Al (BEX i 254 H
WS RGN R JN ) Hs 22 TAR e 35 —Fir
BO ) P RRZEF, OBU | OBU Z |,
B V2V 5 BE &, 4 150~400 m; OBU 5
RSU 2 fa], B V21 B 12V [l {5 #E 8, N 150~
300 m. V2XJEAEIAREER WK 2.
1.3 V2X{5iEtEal

45 3GPP TR37.885M1, 4F %} OBU % % I
V2VEERE, ALLTF3MURESEEL. (1D WRPHE
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T2 VXBEHRES

YR A JHAE A JBAEFEES /m
B 32 BA V2V 400
T i) Tl O/ 38 1) 2 A O 2 0 O A T vav 300
28 S 17l 9 V2V/2V 300
RS PR AT R B WS SIS V2V/V2I 300
TE I 1 IR VDL S s / R S 1 AY 300
5 DX U /A0 S Al B/ 5 L B T R A Vv 150
[ LT TR /RE 15 5T B 23 5| 3/ 25 R R R T g A S A 2V 150
AZ SU VR 58 T/ 7 e i B V2V/12V 150
BRI AT V21 150

FE[A— 46878 _E HAUEE (line of sight, LOS) f&#
FRARARME LS, W V2V EEBRAb T LOS IRE s
Q) WRBEFHEFEAAFMETIE L, LOS B
VIBHES, V2V TIEEE (non-line of sight,
NLOS) &HiplRas; ) R EAER—4iE FH.
LOS BRI ZEAM0HEY, W V2V EERAL TR0
HHFHAY (non-line of sight vehicle, NLOSv) JR#s.

] — 2%k fhr T b PR ZE 2 A (R EHE AL T LOS IR
I NLOSVIRZA . LOS A NLOSV IR 25 I HE 2% L
3, HdFRoR RN P& & 2 I EE
2, B Nm. LOSFINLOSY FHHER I 4,
Horh PL RS BRARAFE, 47 dB: fo R0
3, WACHGHz; dyp o KSR TE =487
R RR LR ASEE B, B me BEERAN 2 R
FELOS MINLOSv Z [AIFFPRAS s AH PPl I AT BAZ% f&
PRI Z AR AS BE T o

V2V 4 K AL T NLOSV ARSI, 4% LR
FUON T B ) ZE AP BEL SE A0 RE - PH ZE W) v
v R, % FE AR 07 37 sh ZE R LG G A 3 Fol
TR A o B AL BB B ZE AR, AN
max {0 dB, X HIEA S AAFEN AR 3FE A
(LN N

(D IEGL 1 25 R 50 v 5 422 050 R 286 v B 1Y)
e /ANME K T B ZE W i B2, WUAS 7= A B n BHL €
FE

(D 1H5BL2: RS S RS = FE R
T/ NTRHZEYIR R, ¥IE N9 + max(0, 151gd-41) dB,
FrifE % 0=4.5 dB.

(3) 154 3: HALIE N N IMEA S dB + max
(0, 151g10d-41), #rifE% 0=4 dB.

A SCEF X RSU %] OBU [ 12V 4 #% 5, OBU %I
RSU M) V2I % 2% , R #E sk brig s, K H 3GPP

<3 LOS FINLOSV KA

Y LOS

NLOSv

R A 5

W d<475, P(LOS) :min{l,ad2+bd+c}

P(NLOSV) =1 - P(LOS)

H, a=2.1013%x107% b=-0.002,c=1.0193
MR d>475, P(LOS) =max {0, 0.54—0.001 x(d—475)}

WX 5% P(LOS) =min {1, 1.05exp (-0.011 4 xd)} P(NLOSv) =1-P(LOS)
#4 LOSFINLOSv THyiRFEiEAY
Y AL HIFE/dB BIREAFENREZE o, /[dB]?
LOS, NLOSv FIEA R PL=32.4+20 1g10(d,,) + 20 lg(fc) 3

WX : PL=38.77 + 16.7 lg(d,,) + 18.2 Ig(fc)
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TR38.901 75 X B3 17 72 /NX. Curban macrocell,
UMa)-LOS #1121,

2 59 GHzEMARZHMTESH

21 EMRGESH
T %5 5.9 GHz % W £ Gt F5 u F1 2% 3 15 45 1)
SEEE, 5.9 GHz B RS ESHN#ES.

#*5 59GCGHzEMAZHESH

e Kl
B A O /GHz 5.975 01
{E 184 55 /MHz 100
TNAT T ] /K Hz 30
RS 1
/NXA8/m 100
BS Kk /m 10~20 35353 4
XA 3FIX
Byl B K SR S ) %/dBm 42
BS K 25/dBi 10
UE & /%/m 1.5~3.0 ¥J51 004
UE K51 2)%/dBm 20
UE Kk 25 /dBi 3
BS 75 £ %/dB 5
UE 75 % 4/dB 9
UE 7317 5]
VRGEELD et R AN 5% 500.1%

2.2 LTRRLZIRE
MR 48 ITU-R M.210113 (% 3 o Bk 72 2 i,
5.9 GHz T R Gl RS HNLFE 6.

%6 59GHzEMARAZHEIMKELSH

24 ol

T 25 /dBi 1
FREFIKT 3 dBITE/ () 60
HpETREE 3 dBI T/ () 60
L i L 30
K7 T BT 8

T B I -5 1

K B 8] B 0.51

e B P 8] B 0.52
SR 2t /dBi 10

5.9 GHz & W R 45 3 ol R 26 7 ) B an i 1 fi
No 5.9 GHz T W £ 1R 26 5 V2X RG240,
NATHRE, W3 N3 dBi.

105° 90° 750

120° 60°
135° 45°
150° 30°
165° / 15°
Al A S L T
180° ‘.O S oo oo < 00
AN
195¢ 3 345°
210° 330°
225° 315°
240° 300°

255° yage 285°
() KGR i 1 1

(b) =HeJiiE
K1 5.9 GHz &M R 5Euk K287 n) K
2.3 EREEER
59GCEMAGWIE LRI 5, FFEER
3GPP TR38.901 UMA-LOS #7!

3 RLENTESHEERN

RIATES 5.9 GHz BRI V2X. V2X
XF 5.9 GHz & W I LM A J7 T 34T . V2X R
5.9 GHz LML sora B 2 s, 20k
59 GHz B R G0, SELkHi sk N5 & 2 A
MRG NG THERS: AN V2X REE, L4k
R V2X 24 A RSU ATOBU 2 [f]. OBU 5 OBU
Z NS S RE R oA PN R ) R 4R i S &R
Gula) T 415 5 HERE, B.45 5.9 GHz L W Rl Fl 2
I % RSU J OBU [+ 4, LA A& RSU H1 OBU X
5.9 GHz % W 5 3l F1 283t T4
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5G% MBS RSU
p) ¢ 54
(W‘\_ ,f;?h\\
e les e
5G% WMUE OBU OBU

— {5 S HE
- FHRAE B4
B2 V2XAH15.9 GHz &M 7r Son s &

5.9 GHz LW R G/ X EE WA 3 s . £ T
Peortred, 5.9 GHz % P JR 48 1 1 45 525 BB N
20y 19/NX, BEASN X3 B XA R, X
FAE100 m, Feuh 5 R [ HIFEE 4 300 m.

3 5.9 GHz B RGU/NXHRE

ASCR M SR RIS BT i AT i . AR
KRN S, WEN TR AT, T
J7 0 AT AR AT RE R AR RN A7 AE RN, B AAR 3L
R TIBEs S 5 W E AR (EAT+ T,

W59 GHz £/ ( A7+ K47, BLA& RSU
OBU+OBU | RSU B, 17529877 5B N )
HE#% . RSUMIOBU Z [i] 43 il 2% & #H &5 24 150 m A
300 m f{13%5; OBU £ OBU 435I FE R 54 150 m
F1400 m {375 . V2X f15.9 GHz & W 3 25 317
A FNERT. £V2X 559 GHz EM RS2
I [5] £ 5% F§ 3GPP TR38.901 UMA LOS 7,

RT7T V2XFN59 GHzEMBREXEFHESS

Wyt

P T ZHTT
1 59GHz%LW (L47+TF47) RSUZFJOBU (150 m/300 m)
2 59GHz%&M (L47+F47) OBUZEIRSU (150 m/300 m)
3 59GHz%M (EAT+F47) OBUZF|OBU (150 m/400 m)
4 RSUZ#|OBU+OBU #|RSU 5.9 GHz &M (AT
5 RSUZ%|OBU+OBU #|RSU 5.9 GHz &M (R4
6 OBU #|OBU+OBU #| OBU 59 GHz LM (kB4
7  OBU %|OBU+OBU #| OBU 5.9GHz &M (AT

3.1 5.9 GHzEMX V2X T ERLER D

AR SCAS 43 BT AR S 1 2R 48 2 50 S A TE AR Y
BEAT 07 AR, V2X RA TP TR bR R R
#*  (block error rate, BLER) fE#5, £ BLER
5 {ZW Lt (signal noise ratio, SNR) ML & £ R
FH3GPP TR 38.886 H 1 A.2, *4SNR>7 dBHf, #
XF 3 30 km/h AT 120 km/h ) BLER #K T 5%.
24 SNR>12 dB I, AHXJ 3 & 30 km/h #1120 km/h
() BLER 4 0%

15 B 24208 2 km YE 1) 5.9 GHz & X V2X
T maE R WK, Hrp “—” RRENE
KA E R NA T LR R, TUILAE. (R

%8 59 GHzEM V2XHIFMBELR

TIHER LI SNR>7 dB iR fR B fE B /m  SNR=12 dB [T 7 29 FE 25 /m
5.9 GHz (k49 RSU #]OBU 150 m — 100
o OBUF|RSU 150 m — 100
5.9 GHz (F4T)
RSU % OBU 300 m 100 600
OBU #|RSU 300 m 600 1 000
OBU #|OBU 150 m — —
OBU #]OBU 400 m 600 1200
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SR B IR 5 SO T HURE B TR R S P 2 P
e TP L 2 TR Y B LR R B . AR AR 8 T A,
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THt, 41600 m BEESIE & AT 2 7 dBAERELL, T
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B 12 dBIE ML, NITEA LK.
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V2XX§5.9 GEMBITH AR NEKI.
PR B A AT, VX TP e 48 AN 7] [a) #H
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DRl 72 - $t S 4 % 9 X Im), B RSU ] OBU
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R T ARAEILAE KM NS RTH, ZK
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=SNG R E SR, EIEH TN, Tk
bl X . B IL SRS . nREE g, Tl
Bi~ BEITREE NS, WAANEA 20~30 dB
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S, SEUIA SO A5 18 AR BN ™
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NF0.1% AR IAF . (HE, LRiRg i T4
HARM R RIS T, MR KRR M5
DBSIE,  f5 2RIE ATk — AT AR K SEIBE AT o

SE R :

(1] U5, B, BOZ, 55 . V2XGEE i AR ). AEFLE,
2019, 35(6): 102-112.
Fang J, Feng D Q, Duan H J, et al. An overview of V2X
communications[J]. Telecommunications Science, 2019, 35(6):
102-112.

[2]  BSFEHI, BARE . ZRINCI T B IRl Ve 5 1 B [R) FE T AT,
M5 R, 2023, 39(3): 24-31.
Ge Y M, Mao Q Q. Research on cross-domain cooperation de-

ployment of V2X infrastructure[J]. Telecommunications Sci-

=9 V2Xxt5.9 GHzEMHITFILHELER

. Eyr— 152 ;%Jr%/ FOVF I R R S LA
i 129 2 125 0.1% 7 I 745 5 5% FRE R R
RSU#|OBU +OBU #|RSU 5.9 GHz( I471) 2 km/0.3 km 1+1 30+30
5.9 GHz( MT) 2 km/0.3 km 4+4 100+100
OBU #|OBU + 5.9 GHz(_FAT) 2 km/0.3 km 1+1 50+50
OBU #/OBU 5.9 GHz (F7) 2 km/0.1 km 5+5 2004200




+ 129 -

BERNE 2026 FE5HA

[3]

(4]

(3]

(6]

(7]

(8]

[9]

ence, 2023, 39(3): 24-31.

TP AR AR RS €2 1B 0 R R Y BG4 B IR A AT
5905-5925MHz #3 B & ¥ ¥ € (& 17 ) ) [EB]. (2018-10-25)
[2025-07-01].

Ministry of Industry and Information Technology.Interim regu-
lations on the use of the 5 905-5 925 MHz band for Internet
of vehicles (intelligent connected vehicles) direct communica-
tion [EB].(2018-10-25)[2025-07-01].

TAPAME B, B AR S R 51 2 (R SRR A
T R AR R REIBEYA 42 (2023 RO Y[EB].(2023-07-25)
[2025-07-18].

Ministry of Industry and Information Technology, National
Standardization Administration. National guide for the con-
struction of Internet of vehicles (intelligent connected vehicles)
industry standard system (2023 Edition) [EB]. (2023-07-25)
[2025-07-18].

k. 6 GHz MR V2X FEIR N 5245 5 T2 ] e b 55 e A
WL, T HOR B, 2019, 45(9): 5-7, 12.

Zhang S W. Research on the compatibility between V2X Inter-
net of vehicles system and FSS at 6 GHz frequency band[J].
Application of Electronic Technique, 2019, 45(9): 5-7, 12.
YD/T 3755—2024 J& T LTE [ 226 W o 230 5 R SCRFEL
A B I B B EER[S].

YD/T 3755—2024 LTE-based Internet of Vehicles wireless
communication technology technical requirements for roadside
equipment supporting direct communication[S].

YD/T 3756—2024 3 T LTE F) 221K M o 230 5 BRSOk EL
TR ) 4R 2 B A5 BOR R S].

YD/T 3756—2024 LTE-based Internet of vehicles wireless
communication technology technical requirements for vehicle-
mounted terminal equipment supporting direct communica-
tion[S].

TR 38.886 V16.1.0: 2020 V2X services based on NR user
equipment (UE) radio transmission and reception [S].

T/CSAE 53-2020 &R itiz i R 40 42 HIEE RGN R
Lo 32 P A2 BARHE 55— B BO[S]

[10]

(11]

[12]

[13]

T/CSAE 53-2020 Cooperative intelligent transportation system
—Vehicular communication application layer specification and
data exchange standard(Phase I)[S].

T/CSAE 157-2020 & 1F N REZ i R 40 4 N (5 RG]
J2 BB s A2 HARHECEE B BO[S].

T/CSAE 157-2020 Cooperative intelligent transportation sys-
tem— Vehicular communication application layer specification
and data exchange standard(Phase II)[S].

TR 37.885 V15.3.0: 2019 Study on evaluation methodology of
new vehicle-to-everything (V2X) use cases for LTE and NR [S].
TR 38.901 V18.0.0: 2024 Study on channel model for frequen-
cies from 0.5 to 100 GHz [S].

ITU-R M.2102-0: 2017 Modelling and simulation of IMT net-
works and systems for use in sharing and compatibility stud-

ies [S].

(HEE M

3

B8 (1977-), 2, EZRLLHERMF 0
i O R TRR, T 198 5G
6G. TELEIEN R G0 =2 K % T A 25 1 4% 1
RO 75V B MR SLAE ST

>

-

FRE (1987-), %, EFXLLLLEN T
TN ot/ RN O 3 TS - 3 7l W W LIS B v
WM. BN . PESTLBR RS
0 A o

MR (1977-), B, EXRLEL KN
ORI OB F AT T TR, 3
FTT AL R % R B R . B e 4
PRI M ARAEAL I E . o2k R I A
KRR,



