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Research and formulation of coal mine information comprehensive bearer network standards

SUN lJiping, PENG Ming
(School of Artificial Intelligence, China University of Mining and Technology-Beijing, Beijing 100083, China)

Abstract: In order to meet the different requirements of coal mine monitoring, positioning, video, audio,
remote control, 5G and other services for latency, reliability, bandwidth and other indicators, the coal mine
information comprehensive bearer network should have the following functions. (D The network slicing function
supports FlexE interface technology or channelized sub interface technology, and divides port bandwidth
resources into different network slices. The services between different network slices are isolated and carried by
each other without affecting each other. @ The online bandwidth expansion function of network slicing ensures
that there is no packet loss during the bandwidth adjustment process. (3 Network slices set the power-off
protection function. @) The network complies with IEEE 802.3 and TCP/IP protocols, supports IPv6 protocol and
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IPv6 service bearer, and supports both IPv4 and IPv6 services simultaneously. (3 The network supports 10GE
optical interface, 1GE optical interface, 10/100/1 000 Mbit/s adaptive interface. The core and aggregation nodes
should support optical interfaces of SOGE or above. (©) It is advisable to use a circular or double ring structure.
(D The real time monitoring function for business quality, monitors the delay, jitter, and packet loss rate of
specified services in real time. (8) 1588v2 clock synchronization function supports 5G base station service access.
The main technical indicators of the coal mine information comprehensive bearer network should meet the
following requirements. (1) The optical port transmission distance should be = 20 km. The transmission distance
of the electrical port should be = 100 meters. (2 The transmission rate of the backbone network should be
= 10 Gbit/s. The transmission rate of the access network should be = 1 Gbit/s. (3 The packet loss rate for
different frame lengths is < 0.01% (under 70% network traffic load conditions). @ The single node transmission
delay should be < 1 ms (when the Ethernet frame length is 1 518 bytes). &) Node forwarding jitter should be
<100 ps. ® The number of slices supported by a single interface should be = 5. ) The minimum bandwidth of
FlexE interface technology should be <1 Gbit/s. The minimum bandwidth of channelized sub interface
technology should be < 2 Mbit/s. The self-healing time of network reconstruction should be < 50 ms.
Q) After a power outage in the power grid, the continuous working time of the bearer network equipment under
standby power supply should be = 4 hours.
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Fig. 1 Bearer network structure
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Fig. 2 Connectivity test of bearer network
5 FEHEKR

51 M h iRk

W25 Y] 7 DR ik i an F: O A & 2w EE
H FlexE # 1 5% {5 1 1k 7 #: 11, #& YD/T 3992—
2021 (R 1 LA (FlexE) £ 1 3 11 I3 7 122 ) 2 1
B RHE I T, @ BlEE A 2 AR B M4 A
Iy g 4 YL A A TR R B 45, O #E 4
AW 26 B0 R Hp L AN [ ) B TR AU [l 55
(7 S oK o @ FEMZE Y A A & 2% K 50 D
BN ZE B 0L, & B MY R B A BE % fi e &
ZH
52 MR WELRT Y Eh KB

W21 I TE 4 e B A DR IR 40 ik R
@ A& AS D 55 86 A2 B T L, T 7= A AR )iy 9
BRI . @ A F S 15 A FELR 3N ) 265 V) F il 5E 0
W, @ REHLEERE | AW Y) A P17 5 0,
15 B O o IR B, A R R AR
RS A
53 MR X B BRP A RRE

W 2% U) i B E AR A D) AR K58 7 A T
@© Bl Z AR Y] R, 58 A M2 1)
TEESH . QO KRB EW . @ AR
W 1 g L L, A 7 R AR N I A TR IR 2D R ik

% 50 %
BIEAREEAAL
5.4 IPv6 i Fe IPv6 k4R H A& IPv4 5 IPv6 [ B
AR T A8 iR

IPv6 PRISLFN IPV6 Ml 55 7K 2 M IPv4 5 1Pv6 [a] i}
AR ARI R LR O AR E N 34 L A
IPv6 Pp 1, 2 ) 3K 2¢ o 15 4% E 47 1Pv6 Hh I 1Y
Internet 1 0], £ W45 E R B IEH . @ BH KL
W3 £ 5 0] DL S B AL S G IPve Hidik, J&
A LLIE BRI IPv6 Hudik, B Bl & 1Pve %l 26,
2 7R A8 N B T RE X IPve % R S R RN
@ 3% TPv6 M1 55 i i, WARAIR . 25 M 5, &5 B 7R
2 F T RE S AR 3 1PV 1 55 . B TR AR 3R %
#% IR RS IPv4 Fi1 IPv6 BRI, 3 7R 25 I 15 4 2
5 RENE A 7R 2 TPv4 AT TPV6 AL 55 .

55 ook

PO DRE IR Ty R AR (D A2 AR 3 I 15 A 2
75 AT 3 a6 DR R A, IR O RS
BRFABOR, BB RSN RS, @ Bigf&
B B DR O, e R iR s AN
5.6 IRBRMIRE M AR

Y OB 25 R T AR IR 50 7 a0 R - O X F 2R
TYZER , WA 3 2 AR ) % PR 45 18] 9 3% 422, K Aix
4230 A2 7 R ) B A R A 2 R S PO 3 E B 8
5, FEAE /R AR (B IRES . @ X F XEREE ), et
B 1A B, R A 430 A7 i 2 ) i Hh 2 2 A5 2 g
5 bt sl IERRE A, 38 8 AR s AR RS Ik E B
PRBR IR, PrbR o0 — IR K, A 4R A7 X 8™ 1% PR
AR YRS ool IE B A, JRAE R A 938 1
KA
57 LB FiE RN Ak K IR

b 55 J5 S S RS T R A ik R AT R
G5 IO R SRS I B IRT, A R A R A8 M 55 1
HE . B A E ARG .
5.8 1588v2 B4V Rl F Fo 5G Kok Ak SN T Ak X

1588v2 Bif i [F] 25 i 56 Ty ik an F - O i 32 ¢
1588v2 I o 1] A6 0 4 15 48 B A, o) AR 2800 15 78 K
% 1588v2 B Bh [l 20 3Rk o @ 25 7K 3% W 1 4% 1 i
B[] 2B MR A, L FE B B IR RS L A B 3l A FR .
B A& Bl R 25 2 5 T, A R 3 I 14 4% 5 A
NP VS S A EI

5G LI 45 B AT RE IR ik R O Bl E
Jii Bl 5G He i, R 5 R B R A R E R
@ i FH 45 038 T HL Ping, X 7& 2% M 1% £ 5 5G 3t
W& A5 Ping i, K A K M I A R B RENS 5 5G Jk



FNYGEF S WS B AR AR B M AR AT ST « 5.

2024 545 4

il 1R A .

59 3 EXMd. EMERM VLAN F= & L5 A M %
VPN % #t X3

3ZBEHM IR T T O BiEEZA T M
FEE R PR T 6E, BEHUAS [] - I 22 8] 38 1 3 J2 B
SR i EE . @ fi A 2% K T Ping 7E AN [
F N Z A) AT % 3 PRI, R R AR A T fE
HE AT 3 I A

R 420 JR B ) VLAN 3 fig i 5 4% YD/T 1240—
200242 A 15 25 I 7 i ——3 T LUK BB AR 1)
T B A 4% ) YR YD/T 3918—2021 (42 A 4%
FM T vk L RFMZD) A B2 B 25 (OLT) )
A EHLE 17

W 4% M 4% VPN ) 8 i 42 4% YD/T 4609—
2023 €Y1 4325 M 4% (SPND g [ 422 E1 I 05 6 ) 23
A CHAE HEAT o
510 Ak AR E Fo iy B AR Y AR K IE

W6 Ak 2 F0 B R s AR B D g a6 T ik
T O R AREM B A, I AW IS ik & A
1. @ 24BN 1S5, IF R A 7R 3 W 3 25 02
M RENS IEH IR AE RN X 2 28 . B VIR 2 152
LR, 2 min J5 EOBT A L, KA T B A R S8
TR
511 W& ek

W 4% T RE 1 46 # YD/T 1240—2002 1A % L E
AT,

512 ¥R A i 3% 2 A X I

U 92 W R B 4 7R D) g a0 T vk R s R 3R
o 15 A8 1B i L B R A, A A A RE A A 2
T, 2 15 A R N 5 R s
5.13  w Rk 548w o A aX e

FL YR W D 5 48 /R T B B0 Dy YA AR R 3R 1%
& TAEIE &, WrJF s iR, A A 02 75 A A N7 1 H IR
7
5.14 ACL & #H L3d 7% o X 56

ACL ¥ i SCl i g il i i an . O 7K 2,
M E LA A ACLHLI . @ REMFE
ACL FL 0] A% B0 4 3T, T A 2 75 e BRI %) 5 L
W foiF . @ KIEALFE ACL B () B HE 41 3, H-56
TIE S 7542 RN 7 SO 4 . (D) FT 7R 2k M 15
H ik, K dr ACL ML B9 IC ) 0 75 TR I A2 A
MHERE . O RS LBRC A ACL LN,
VN T B 0 D0 8 ) B 35 B0 . (© A AL RN
BB, B UF ACL B 4 B 02 A5 A 5%, IR A ik 4
BT BES 1E 0 M U AR S

5.15 CPU 4 # zh X %

CPU Ry Dy fig il 56 ik an F : O MR 48 7K 20 15
%0 CPU PRI &, Kk S BRI, (115 7K
WA CPU MR e E. @ &F
AR B A I AL BRAT Ry, SR A e R T A Sk AT
CPU {47, tn A Fal R . @ Ko 7k 2k M i 4%
SRk S S N L = S ol 1 VAR S
k.

5.16 %0k AR e dm it 2 I ALK

W28 U) 7 B D) g a5 i an R D 8 SRR R
W P A5, 2E A DR 4 010 e R T . ) B EEAN [R] £ )
A RO %, AR B 4 FR . R R
Si. MG R R ESHIE . @ KBy h gy
e OV LY, JF 2 AT AR AR AR [ 48 i AT A
F Gk

P S I BRI T vk AR D ARk o
o, RN R TIRE, A B KN R FNE Y .
@ Kt AN I A U, IR SRR '
FRAE L BERSEFE R RGIEMH DR, O KAk
b S Z NELNE7TE N R oI
517 #wAbEE, FEEE MRTHE RETHE

o hE K I

NS BRI RE I IR % YD/T 4446—2023¢ Y1 43
41 45 (SPND B I 125 ) P9 e 04T o

IR AT D AL A R
b, PERE R AR R, @ KR 3L
o 19X A7 2 7 R 6% S B 45 IO s A S | B
A S A AR R

PERR A B AR A0 vk a0 T D Be R 2 )
EIRETY . RETERER S, @ KAk
285 00 ) 7 2 A B A% S P SR B R 7S O 2% 5 7 1) A
i R | A ARRAEE BRI .

Hic B P e e ik R D B SRR W)
BHEATCE S, © KA R A R T RE
% 50 7N R 4505 A 1 T BCE L IS PR O L R AT
FRCEE R
518 ZAEERETA., MARERERm, REL

e A B Y AR

EARECE T R IR AR O B K
WA, ST SR BN A i R . @ B H
PR R R 4%, S TP Mkt | B O | B ik
RIZEROCHELE S50, O HHMELE T & 2] H iRz
W 45, I K A B R A T B R R %
%L

o) 4% it B PR A B Tl e e ik R O FEUK



.6 TH

% 50 %

AR A8 A R AR R A RS L BEROIR A L 2
FI R 3R A @ B AS S B o () e 2R 3 ) I 452 5
FIE A% 7 T SR R0 R 0 0 X 6% P BRSO S B B
FHAR B

5 A B RE IR I8 AR (D 8 AR 28
B AR A B BE, A U S PR RE | AR T M
HEAr S5 07 T A o (D) G 2 A I R A R A 1
iy Hi AT R 53 BT I 245 5080

FH P iz 4 D AR T R A O Al AR 2] )
LRV NEOR & = I AN B Qi Vo = I v W I BiES
S B g RRAE . © R Rk N S R B BB A AL
AT X BE A, I RN R BB 45 AR .
519 L5 TH., AERBETAFERELELIRLE

Rp 3% PP R 2h fe X 3

b 55D T R D RE IS A R O AT IR
I Do 4657 ) ol 55 D D T S D REAS R . (D) A A AR A
e R A Ao R TN TR AN
i AR AT LT B LS R R s O FT IR #
{14 9 2 I A L T I ) AR AR B, i AU Y A AN
S B B AR AT I . ) K A R ER ) A
% TE A0 T 5301 R 7R ol 55 Ui i 48 2 R YR T
SRTH A

WA e BV B DA s i an . O
2 VA RFCE RN B . Q) B R 3 W 1 a5 3% 42
SRR L5 rh ., B A R M S A AR AE A Bh
RN B A I 8 ORI AL
520 db@ o fe P & abiE AR

Jb B A G xR IR ik R O 4y
SE ] XML . SNMP., RESTful 2542 (138 T B & 7%
T 2R AR A b 4 1, IR A R R A
P2 GO 6 2 75 B 0% 1F ) 3 U5 RN Ak B 53 28 B0
) A5 7 7R 22k I X A 5 AR [ o 7 41 S, s A g iz
5 SC A B A R P A T IR A

=N

I

=
=

o = 4t

i

H
%7[(
A

6 EERARBEIRNIL

6.1 &4 e & nlaK

RN LU S R 1 G A B, AR 15T 3 Ca) K
i, P m D't S i 88 A6 DL A R A i B 114 6 4
2R PR o R B LA B D A% B A T IE, AR
P 3C 1 1% i 5, 1] v )y LA e R A i B
BB AT AL . 2 R RIS OL T, 7E e K AF ik &
AT I, A AR R, A T R, W R A
PEE AT A 2R

WA T H

(b) HZTR b 5
K3 RER R R AL R g
Fig. 3 Maximum transmission distance test of bearer network
6.2 EF FAEHrER AR

B 1O A R PN T YR AT - (D R 19 25500 1K
ASCEEHE R B 1 19 B0 % e o @ AT A
25 MRAY A pH % =10 Gbits iR . @ EF T
P 114 573 — S (o FHT 2 A A0 00 g FR OB 9 0 i, B
e 3% R e W B AR AL e RO TR O A RO R
=10 Gbit/s,

e 100 A iy AR P07 VR AT - (D K 199 25500 1€
PGB B b a8 o @ 6 R 7E M
26 MR AR R % =1 Gbits i . B 7EHE A
P 114 573 — i ol T A 212 00 g R RO £ 0 B, LR
R A0 W B R RS, T AL R R
=1 Gbit/s,

6.3 LA ]

SR FH 78 0 8 97 AR 3000 2 A 00 3 0 45 4 B S | 424
gy, ZALREVEREAEbr, AN 4 7, 4 (R AL
IXBERR AL B AL, M B AN« (D A 32 3 2] 9 A K
Y 55, I 38 3 03X T EASE SRR AT LUK Il 55 3 B
KA, kol 55 U /N TN R ST IR IE . @ B
I 2% 29 5 T Ml 55 0 2 i ARG M B i, o ) 4 A
5] LA A ) i ) S ol 55 3 R N RE L B3R 2
AR o ()l i At SO 0L B I Py S A 2R R
30%, Mt T 5 B 2 ol 55 O R AL 30%.
(@ 3 3o ) 4 48 B 5 7] L)AL ) o 3 0 L 2 Bkl
U AE | PSR, I H R R
6.4 M3k X

R 2600 ) A0 SR AR D 50 GE K& A bl &
HeO P FlexE #2 U1 AEE A T2 D U1)7, 10 GE
R VAT g 0 E B ) . @ Bl kg
4 HC B M5 UT R AR =5, IR FlexE #2 DA, 4




2024 £ % 4 )

FNYGEF S WS B AR AR B M AR AT ST « 7.

AT H |

L= =]
4 BT
Fig. 4 In-situ flow information telemetry test

A4 ) B 1 Gbit/s, AR {5 T AL T8 1 B
AR, BA LY A 588 2 Mbit/s, @ # i T 2
8 2 /1 1 326 22 81 o DO o0 4% % B 1% 05 11 0 L S i
H b @ St T B 1A ) B 00 1) 288 7 A
L 1 518 byte Jit &, 45 W 25 D) 7 A8 S A ] .
© 55 1AL 7 HE AR 5 A 0 26070 R o Y
70%., HAR P2 D) 7 AN TEA i, 78032 T 2 Ui
H I 3o, THRIF T SR 2R 1A R 45 U0 A ik
Heller it ] 22, LR B Wik 25 . © 5 1A %%
TR AU B 58 O I 26 1R 58 89 70%, HAR M
28 U0 R TE AL 98 S 2600 1l E Y 120%, 7E
T B WS e Wi 3o, THIRRIE SRR 1A M4
DA 18 MHE A IR 1) 22, LR iR 22
6.5 M &EH g A

TEF RAT L AR, U A R A, W
TR A T 2 S R 2 0 % e 45 3 4, ) 2% 000 3K
TR 2560 B AU A5 R0 28 T [ ]
6.6 & F IR ik 4 TAFEFE X,

i 28 L TRLAL T S8 AR A, 455 1 7R 3 R 33 75 A
TR HL PR LAY, G0 S R 3 M R A A A LR 2E T
PERS[R] 275 =4 he

7 ik

D A R B s e L, L A G
SR N N 29 G 1 BTN 8 S i (= N (O N i
oK, R RN 2 A T A TRE: O MY TiRg,
¥ FlexE 2 M £ R BUAF 18 82 1 HAR, B 11 47 98
BEUEA) 53 BIN]89 5 s AN TR R 28 40 - 22 1] 1Y
b 55 1 I B S R A, R R R RS L E L
WL B AR L SG AL S5 R E R . @ W4
VIR R 54 25 Dk, i 56 R 2L 3 R rholk 55 AN 1
MEM. @ MY i g H i R TIhe, KW
A G G M Y) R i B RN AE, T AT
B . @ £F4 IEEE 802.3 Fll TCP/IP Ppil, 3 #F IPv6
PIBURT IPV6 I 55 7K 38, S HF TPv4. IPv6 1 55 [R] i A&
. ® AL D, TIEHEE T 10100/
1 000 Mbit/s [ 1& W 4% 11, 20 510 B S H
SR KDL IOt A . © BRI SR S5

@ M55 Jo it S B W I Dy 6, S B W4 el 55 i e
HE . Bl E RGN . @ 1588v2 W4 [ 4 T fE,
SCFF5G HEL S A

2) HRE M A N HA R AR @ CHF 3 2
M I g, 235 SR 38U VLAN Fl K 480 & I ) 4%
VPN. @ ¥l 80 & s {2 e, @ af
B R 280 ) A A L, B ) 2% 4 3 PR 1L SNIMIP,
Telemetry, Netconf S48 BT fE . (@ KBS Wi A s
fenTige. @ HIEWN S5 ~TI6E. © ACL £d
3t uETfe . D CPU LR TIRE.

3) AR A B AT 8 TE: © M4D) A
VIR AN R B RE, XREE M S A MY Fr
Q@ AMEH, HEE . B HL ., AR AR
fit. @ mAERLE T & UIHE, SCHF I 45 il HER A B
MM P s de, 5% 5%, @ s wh il
I A T LT BB, SRR IR A e T R A R
® H Y +F XML, SNMP., RESTful 5t a1 8 11, SE 8
TR I DR 4 R B RS B R G B N

4) 7R E Y 3 BB R FE A T R B R
@ S 11 i BB 1 =20 ke H, S 11 4% S B 25 7
=100 m. @ & T M &% 3 F 0 =10 Gbit/s; H2 A W
& 3 R N =1 Gbitls, @ A [A i 1 % 1y
<0.01%(FE 70% W 45 i it gk S5 T ). @ By
1% i B 4E N <1 msC24 DL K o i < B4 1518 byte
B . ® 1R R E3I<100 ps, © 4% 1 ZHEY)
A B W =5, (D FlexE 4 1 4% R £ /N 56 W
<1 Gbit/s; {78 b+ 1B AR/ 90 <2 Mbit/s,
W 245 T A4 [ AT IS ] 0 <50 ms. (O) 7E HL N {5EHL )
HRER 25 7 25 FH LR R (9 3% 22 T AR [ R =4 he

22 3k (References):

[1] #hak-F. B & e 55 1 5G], To A 3hfk,
2020, 46(8): 1-7.
SUN lJiping. Coal mine intelligence and mine-used
5G[J]. Industry and Mine Automation, 2020, 46(8) :
1-7.

(2] FhakF, BREETH. 2807 L5 5G M WiFie[J]. TH™ A
Zk, 2019, 45(10): 1-4.
SUN Jiping, CHEN Huisheng. Smart mine with 5G and
WiFi6[J]. Industry and Mine Automation, 2019,
45(10): 1-4.

[3] MR, sk 57 5G BBk % R &AL B B o
F LI, LT HEhE, 2020, 46(5): 1-7.
SUN Jiping, ZHANG Gaomin. Research on 5G
frequency band selection and antenna optimization
setting in coal mine[J]. Industry and Mine Automation.
2020.46(5): 1-7.



e 8 o 5 B3k % 50 &
[4] MT/T1131—2011 H FHLAKM[S] . E 31k, 2023, 49(8): 1-8.
MT/T 1131-2011 Ethernet for the mine[S]. SUN Jiping. Research and development of 5G
[5] GB/T 21671—2008 & T LK M H A [ /I M R S 5% communication system standards for coal mines[J].
eI PERETE [S]. Journal of Mine Automation, 2023, 49(8): 1-8.
GB/T 21671-2008 Acceptance test specification for local [15] PRV BEER LR B 45 G AR M 5 M 45 U1 F % B
area network(LAN)  systems based on ethernet [J]. BREW 1L, 2023, 4(1): 14-17.
technology [S]. SUN Jiping. Intelligent mine information comprehensive
[6] YD/T 1160—2001 2 N\ M AR E Rk —FF LR H; bearer network and network slicing router[J]. Journal of
AR AN [S]. Intelligent Mine, 2023, 4(1): 14-17.
YD/T  1160-2001  Access network  technical [16]  FhGEF. B FMoRE S S50 @5 N 51 E A S AR
specification-broadband access network based on AU TH A3k, 2015, 41(2): 1-5.
ethernet technology [S]. SUN Jiping. Characteristics of coal mine accidents and
[7] MT/T 1081—2008 #" F M 522 # AL [S]. new technologies of coal mine communication,
MT/T 1081-2008 Network switch for a coal mine[S]. personnel positioning and monitoring[J]. Industry and
(8] Fhdk-F. O ML N R 2RI T 1], R Bl Mine Automation, 2015, 41(2): 1-5.
HiR, 2019, 47(4): 1-6. (171 NP, TERA. A 4R 8 N 28 B oG B oR WF 7t (0.
SUN Jiping. Research on electrical safety technology of TH H3IML, 2022, 48(5):1-5, 31.
coal mine robot[J]. Coal Science and Technology, SUN lJiping, JIANG Ying. Research on key technologies
2019, 47(4): 1-6. of mine unmanned vehicle[J]. Journal of Mine
(9] EEME, FABARFRAF. REUCKMEA A K Automation, 2022, 48(5): 1-5, 31.
45 (2018 it ) [EB/OL]. [2024-03-27]. https: //carrier. (18]  PhEF. B (5 B 5 & A b R 5 0B R R [T]. %
huawei.com/~ /media/CNBG/Downloads/Spotlight/5g/ REBFEEFAR, 2014, 42(9):22-25, 71.
20180920.pdf. SUN lJiping. Requirement and key technology on mine
China Telecom, Huawei Technologies Co. , Ltd. White informationalization and intelligent technology[J]. Coal
paper on flexible ethernet technology(2018 edition) Science and Technology, 2014, 42(9):22-25, 71.
[EB/OL]. [2024-03-27]. https: //carrier.huawei.com/~/ [19]  FhEF. IR B BEAL S50 H SG R 8 R 1) B [T].
media/CNBG/Downloads/Spotlight/5g/20180920.pdf. TH Az, 2021, 47(8): 1-6.
[10]  FhakF, FRINEL B B aeib (5 B4R G A&EM 1], L SUN Jiping. Coal mine intelligence; mine 5G and
A3k, 2022, 48(3): 1-4, 90. network hard slicing technology [J]. Industry and Mine
SUN Jiping, CHENG Jiamin. Coal mine intelligent Automation, 2021, 47(8): 1-6.
information comprehensive carrier network[J]. Journal [20] YD/T 3992—2021 & i PAK ¥ (FlexE) 54 % £z 11138
of Mine Automation, 2022, 48(3): 1-4, 90. Jik(s].
[11] #hgk-F. 7 HANRME RS A D] Ly B3, YD/T 3992-2021 Test methods for flexible ethernet
2023, 49(6):41-47. (FlexE) interface of link [S].
SUN Jiping. Mine personnel position monitoring [21]  YD/T 1240—2002 £z N W15 4 MR 71— T LUK
technology[J]. Journal of Mine Automation, 2023, R A 1) 5 7 4 N R 152 % (S
49(6):41-47. YD/T 1240-2002 Test method for access network-
[12] PP, HF 2. T HEGERRAE S CEEAR D] broadband access based on ethernet technology [S].
TR AR A, 2014, 42(1): 65-68. [22] YD/T 3918—2021 4 N ®R 5 4 I8 5 v2: SR 4% 1)
SUN Jiping, TIAN Zijian. Image monitoring system and F B2 % £ (OLT) [S].
key technology in underground mine[J]. Coal Science YD/T 3918-2021 Test methods for access network
and Technology, 2014, 42(1): 65-68. optical line terminal(OLT) supporting network
[13]  PhAKF, TR, 5250, 5. B0 b T R AR s i o slicing[S].
Hrn s i TAESUBE 7T D). T8 B 34k, 2023, [23]  YD/T 4609—2023 Y v 73 41 2% (SPND R [ 45 11 3k
49(4): 1-8. JiELS].
SUN lJiping, LIANG Weifeng, PENG Ming, et al. YD/T 4609-2023 Test method of slicing packet
Analysis and testing of wireless transmission attenuation networks(SPN) equipment southbound interface [S].
in coal mine underground and research on the optimal [24] YD/T 4446—2023 1] v 43 2H W 2% (SPN) 5 £ Wl i J7
operating frequency band[J]. Journal of Mine i%[S].
Automation, 2023, 49(4): 1-8. YD/T 4446-2023 Test methods for slicing packet
[14]  hkSF. 0 5GBS R AERT 7ol e (1], Lo networks(SPN) equipment[S].


https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf
https://carrier.huawei.com//media/CNBG/Downloads/Spotlight/5g/20180920.pdf

	0 引言
	1 一般要求
	2 主要功能
	3 主要技术指标
	4 试验用仪器和设备及连通性测试
	4.1 试验用仪器和设备
	4.2 连通性测试

	5 主要功能试验
	5.1 网络切片功能试验
	5.2 网络切片的在线带宽扩容功能试验
	5.3 网络切片设置掉电保护功能试验
	5.4 IPv6协议和IPv6业务承载及IPv4与IPv6同时承载功能试验
	5.5 接口功能试验
	5.6 环形或双环结构功能试验
	5.7 业务质量实时检测功能试验
	5.8 1588v2时钟同步和5G基站业务接入功能试验
	5.9 3层路由、虚拟局域网VLAN和虚拟专用网络VPN功能试验
	5.10 初始化参数设置和掉电保护功能试验
	5.11 网管功能试验
	5.12 故障诊断和故障指示功能试验
	5.13 电源监测与指示功能试验
	5.14 ACL数据报文过滤功能试验
	5.15 CPU保护功能试验
	5.16 网络切片规划和拓扑呈现功能试验
	5.17 拓扑管理、告警管理、性能管理、配置管理功能试验
	5.18 远程配置下发、网络健康状态感知、报告生成和用户运维功能试验
	5.19 业务拓扑可视、流量路径可视和设备免配置即插即用功能试验
	5.20 北向接口和平台对接功能试验

	6 主要技术指标测试
	6.1 传输距离测试
	6.2 主干网传输速率测试
	6.3 随流检测测试
	6.4 网络切片测试
	6.5 网络重构自愈时间测试
	6.6 备用电源连续工作时间测试

	7 结论
	参考文献

