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Exploration of SG Private Network Technology in Large-
Scale Intelligent Open-Pit Coal Mines

Tao Sun
Shaanxi Shenyan Coal Co., Ltd., 719000, China

Abstract

This paper takes the Shaanxi Shenyan Xiwan Open-pit Coal Mine as a practical case study to systematically explore the key
applications and implementation schemes of 5G private network technology in large-scale intelligent open-pit coal mines. By
constructing a 5G SA standalone private network and integrating multiple innovative technologies—including MEC & /T (Multi-
access Edge Computing T 1), 700M+2.6G+4.9G tri-band coordinated networking, super uplink, dual UPF disaster recovery, movable
base stations, and CoMP interference coordination—the project enables high-reliability, low-latency communication for critical
services such as unmanned mining truck operation, video surveillance, and remote equipment control. The article elaborates on the
wireless network planning, microwave backhaul, MEC configuration, and multi-layer security system, demonstrating the significant
value of 5G private networks in promoting the intelligent transformation of open-pit coal mines and enhancing production safety and
efficiency.

Keywords

5G Private Network; Open-pit Coal Mine; MEC; Tri-band Networking; Super Uplink; Dual UPF Disaster Recovery; CoMP; Movable
Base Station; Intelligent Mine.

5G EMFARERBIERUERET P ARARIKERE
N
BePOHL A e B BRI ], FRIE - PPy fikk 719000

w E

AL GAP LGB BERIET A ZRG%, RGIRITTSGEMBARERAFRAERET Py L p AL £ %, @it
MHESG SAM L EW, ZAMECT R, 700M+2.6G+4.9G =3RRI 40 M, #& EAT, RUPFA % . T4 3 K35 & CoMP-F ik
WRF ZRUHFHEAR, FATHFRERALI, MBI, RERRERNEXELE0STE, KIEEE, LFifmEik
T REMBIX, Bokw s, MECHRLE R % BREAKREZ, BT T5GE M EMESE R futie A | I A F 253
Ry @meERMAE,

ES 5|
5GEM; ERBEA; MEC; =340 ; AB/ E4T; MUPFAR; CoMP; "T#3hksk; &aeies

A5G R, HATET PURMI 1 £ 5G ik i, HBEY
BUIAE ZEATREK ISRhE T ERE (BB R, =" %
ST 100 2K ) 8RR, AETICLFAN, 120 R R R
AL, 1% 5G 2S5 8 MEC #34y . TELRmE sy, Wk
BRI B TN, Horh MEC E&RIETTIN G, 223

1 5]

[l

VYT EE M (L T B Ph - b T s A T P8 e S e P
DCHYARALED, VU B R Bl E b R T R A SRR 50.77
km2, HOGUfEE: 6.32 {200, BUEPIYERE 1m, R

BY 34.14 2K ~ 175.00 2K, 4775 1000 S50, 77L& AR5 .
s e L i P XBA o TEPTCITHLS: RASSEAT SN s SRALE,
. ; 7K 0 K Zis PR . N U oL L L
- - * BURRS | %05, IVAKHE | % 5 HUReess

SIE . IR, A, e o
A BRI, SR \ AT AN, TRy, T as
VO SR R B T H S 5G SA VA M, FIIF 5G

) i BEFE A FHTE SPN AH AYSh
NGB RIF AR 5G #2000 FH P MEC FICH XN
ik, SHX 2B LS A o, hiiEnse 2 ZARZEA

N2 EE G . BaMEEH] . ERe gL 524, 5 B T 5380 5G BERUiBE, SA Jhaz2A W, #i4 5G 2B
MEC 3% 2 &, i, BRED . LML, SRR RS .
EH X NERE 7 5G SA Huk, 52RH X =R X AT/ O 2 F MEC 8T8, 1/ 1, Fbsoe, s

101



AEIEESATERE - 5£06% - 506 H - 2025 £ 11 A

USRI W4 4T
¥ MEC %t LRSS BT, T WAIEdES

- ¥ X — 5 /1> Bt 3
HeEEBEE A MEC, (RIEsEs . © E3NE_RIHE RETH

W 4/5G SRS 4/5G W& [R5 a2

AR 5G T lEhs i P ERE SIS AR, A R
3P/

@ HIMTSSIEE5G SA+IMECHARIIEINE

-
oo @ Bk BB
D) Y - I
CCQ;A f?z % E J \
P eca K, ( \
NI ) .f'gi )
6/)6? v ‘ — ‘%’ o em—
MEC1

BT
5

h ]
TR — BuEHLE E e

Al |y VSR G B
%;I SPN ;

ccccc

SRAZR

SEE B 700M+2.6G+4.9G =H5i2HM, 3UID 44, e :
X, BUPF 259¢, CoMP /X, AIRERhFENS 6 TiA] " :,
FHOR, SBUPIIHD MEITLER, 31 4% ST %
NHLE BV R e 5 (4585 113 SOMbps 75K \ .
700M {FIIEH 26G HIACE 4.9G FHR A L7055 . "
CoMP /X THBFHTTRALTE (X 5 4 FARE AL Bl 4 W UPF &7

** @ 100M+2.66+4.IGRAAR—2 T2, EFAE YO TBHEE—EENETRR

700M+2.6G+4.9G =§nEM

700M

MEHFILS IS, VoNR=EJIRFY
Ri3t2.1 GiREMR S PSR

2.6G
SGHM S MmO mEe
ESa e T = ST e Ll
4.9G
ERFrFE-EET AL

B 1 700M+2.6G+4.9G =357ZH ™

& 5 Al Eh e E i
*'® 4.9G3UIDILER—BAL

'@ CoMPAETFHIA—BEEARETH

1] el CoMP/NKEHE

«ii [DIDIDI S U IBIBIS |U[U] 50 st o)

Hiapas DEE
XeZE
SRR AT

24.9G 3U1D 8% k17

Feift
=G o {cE))
81 oy R\ |
\\ -
» [BIS[UJUUBIS[U[U[U g

& 6 CoMP /©NX

102



AEIEESATERE - 5£06% - 506 H - 2025 £ 11 A

4 TEMAR

4.1 M ZHERVEUE

IRIEAL S TARFEE S, B R VO S HEL X . HEL
Xpd, HEEX 2, MdkHEEEX 3. HEEX P72 580, #ig s
B 456G ZIREET, RN X 5G5S F, 7
RIEINESE R L, @ 4/5G £ 55 5 T 3D MIMO,
A IXARAER R 4G WIES ST ARE . BRI
Sh[RIE SRR 5, A IRIE 2 e T BRI R F &
BERS . PEILBAUEIE SG TR . & URITAZ O 0 R 4 I
IR,
42 BB XEBEEZIZIT

AR AEAAL LR e VO VS B8 R B PSR i T 2R
HLHIR 5 A 5G Bk, AIRIEE DR, R AR
AHUERI R AT T . Aol S fE i e X
RIXM 5G &, BmXKIEoREm .

TNEE AR E B Hod P HE
11X 2 BRI 531 A PR HE - X ANPEIEEE - HE L Puknk
fIE AAU, B8 ARG s &t

4.3 HRKERAR

HIRBETHET X 5G MR, VHURMk—%&
5G Ui, ZHUAT S TR SANNE THERE (BT SR e,
= AEEAT 100 0K ) 20, RETHEFRIR, 7HiE
BEZ) 100 %, PUDCEETE 2 AFR, FEEESIRET, 20
KRR, H T FHEZe S, BN ENIES
TR RS,

* 15G Eifugit %l

= B
}f ZJZK Wi, BBU i | AAU | &%
|y
1| 220k | VI HEE X 1 2 SETHEETE
2 | Z2ul | VOsEEHEEX 2 1 2 SHTHETE
3| Zzul | TEABEEHEE XY 1 2 b
4 | vk | Ty it 1 3 SHTHEETE
50| 2zl | VRIEERHEL 3 1 3 SHTHEETE
6 | ZEuk R Az 1 3 SHTHEETE
7| 7k % vk 1 3 #%H
R 25G L&EEMK
Fs | 255 2K oz
LR 7
2 il & FFHLIR 7
mHSIA 7
Bk M R
FHER AR

MR S SRR &, R E-BAND Sl #miE:
ARG HIZ 5 10Gbps;

A TETZSE, RAH 03M /NORRE;

AT U ITE, BRI NE WIFL, ml 7R
f A 5

SPN1 5 SPN2 7 [alid i VRRP #4) 5l iz D ki 2%, 5G
BBU Fl BB A2 BB Fhes 5

T8 BEBE LINK 1 11 LINK2 5 25 140 il 5, LINKI 5
LINK2 Z #2797, % SPN1. PSN2 =ZFF VRRP
TSRS, I LINK1 5 LINK2 7 AR s e .

55G EMINE MEC & EEHE

5.1 MEC 77 RfE A

5G IR, BahsE NP S N Z Bm(E THEE
FASYRGE, EEYEY 2 REEis . AR/VR, P |
TArEEME. ENERE S HERES A, K T e .
(RIS RE AN RERFE R 28 50K, 1xX k2 3GPP & XY 5G
K. #Fnl S IAE . etk TR RR K
KkFETZ, BRIt BNERTET DR TR 55
Ko ZHEADZATHE MEC ( Multi-Access Edge Computing )
IERXEE— RS, FIDURRASK NS FIRER | $HZE

103



