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ERRNNERERRE, EERIDSTEEMEREEIMERSLEZ | FTLUERITH
BEEEBRERM D IREBTNME  BINFTHENT M  IUR/NUSIASGCHERATEFRE
R,

HEBRT , RE/OESHEBISRAME ( <10ms ) KxtiFERNG  flalizshdiZhE
LEHME, XD SFERS BT EERIRINLAIZE] , FI08 T S sk & &4k B S e iRt
REFT , REES PLCIRERAVS SIENHEN=H] , NMSEME T 5CRIEHIS =,

T BEEFIESHIENSCEIRE (RTTRE ) 92—,

giEEHnS

UEEFENEIIWHSERNRUEES  SRRUEMANRUERE  EPLCHIES
BENNEY, RUSESEERE  BEES  BRESS.

HESCNABHET  BEFEBEIDKEECERNSERGZEESR. 2EFANEHE
Ethernet/IP Modbus TCP, Profinet .

BNEESHAREXISTHHEERAE , FIXNLHMEERTISHRRAIRASCHE , #ld
el AL HOTHIERE , BE. BiR. BEE. BRENEF  NRNERFYRNUSESE
FHMEERRS , FRANIBIERERFRIELHHIE  SREDTERBISCEEEZEPLC,

x BUEBMANBEHIERITENSCREAIEN s —. ERIJEFEHE20ms~100ms
L\)\WO
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0 5G+PLC iz FRE1AY R 520144

BRI S

EHEFH RN MIEERENUE. EESFHTINNEREE  FEEEBMENEHN
TMMERENSEHITIED , EHERARLI] EE2E RBIIEH,

FEYIERIEZ D A=K  PTOBKFRHREH , Siizdl , 1/0 1=,

PTORK M E#2E  REEGNEIANERLSGEINES , FEXAEWIH subPLC IIIXFIE Rk
X, MERE=IFEFPLCSIMIH subPLCEITURE *ATHE/ S izshATfE), 5G WNEEEE
20~100ms 2 &,

REindl - £E@)d Ethernet/IP , Modbus TCP , Profinet , EtherCAT SEsLIiz =114,
BENEMEFHEESREELEFNSEBR%EH. SRELEFMWEtherCAT. CANopen
BESRISHEENZHMEE , BR4~64R U EBNNMNERLE  RHEBEZRT ImsLARW ,
B5CEBBRILEXFEtherCAT XFIEMAC SHUAIIHMN , L 2IE 45 H #E R FA 37 44 B
EENIEHRERHITIRE) |, MR/ =F PLC 5B PLC BITURE ITIE/ Rianhidie), Z@ &R
BRI H I EE R EIE 20ms~50ms Z (8, S E S I FRFARFH M

AN EHRELTRRERNEF LT, —RNBESETME , WENEXLTERREENZF
Fr. HEBEREHMMEMEASCNANENN 52—,

AR 2EERRERBNERNLN. BT WHR KIS EEAMRES , HII0 @ [ERE
M, BIl, ARITECE , HRERISHMEIRK N 56 WEAHLE,

/012l : Bin EHBWNE  EEEHBIZRAI/OLIRER, Fla  REBI , &
Mees, LIRREGERIBINETRE /O BIURER., MERKZLREH TN T, HR
BMERRE, FWFEN/2, ARFTEN, WESEFE20~100msZ[E,

EREET S

R LU mSETEERARSINEIRSE I8 - I8 A (N EFE  Bigie , FJE0
HMAZEEREE  BEBR, AMNMRESE. EF5GERE BN BREBHRIANEFZD &N
I : Ethernet/IP, Modbus TCP, Profinet, WI4MERRE R B RS232, RS485 &2 B(E , AJEEIE
BEM KIS IRINE O BIRERRLIMESCHER. RBEEFIN T B LPRBEREITRL
FIREWROEE , WNRAES , BEFARGTSHRSZ  2ABSHERE , FEZEMN
LB AERR |, M EPLCEERE., 5G WERSIEFEIEHIE20~100msLAA, JMEBIRE B IXE
EERRL - 5G WERSHE/ iz shAdiE),

FERBRRIRLBEEZVIZFIE3IBUR |, RBREAETEARUT ¢
WERIRKE=Tt/Tc , Hep :

Te=1R&E A

Tt ( RIRKATE ) =pFE RITERBIEIRKATE Ts 2 F1

Ts ( BIRIRKATIE) ) =RIRENIELEE SCWUEATIE(F
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0 5G WMEEML. BE. BERMREER

IEMi RS 5G+PLC M BmRAMAMNE : BZEEHBR. IRESHSE. SohiEhin
SMIMEBIRE, ABETEZRAOMEFR , PEBKBEREHESIMEENI , B RMESHIRE
M m , B BN+ REWS B RESHEMEEN .

4.1 5G MZEE K]

(1) MLFHEREDED R

T 5GMEHRETFREAMBEEWSHERERAERE , FREITLUREESZEMNIRK
EMEBEZNZEER , RIEMNENNEEZEZE N E6REETHONIE , BESGK
ERSETFNEENS L., MEMEESXEEMISE. K7, . MEYE. 5G LANSE
FHE :

t@?%ﬁﬁﬂlﬂﬁﬁ www.ipoipo.crj
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{RATE

BT IEIE R — MR B AP Ein R i N EERASEE ( RTTHE ) kES , o BT FHRTT
RISEFOAY RE A S 1TiF . WETSEMERERMELHHE  — B AMs@B% ER 18
B% HIREARTT BT ZEFR#BIT Ams, BHIa120ms@99.99%%7~99.99%HIFEAR RTT IFZE/NTFZEF
20ms,

5CGMZNEF BB R ETOSFMNERMITEHTHML  ERRAREIFELITTEE. UL-
Grant free, Non-slot, UPF %, MIET T EBIEEREME. FRSOEEEE
RAUREFRETHRE. ZinBlamNUIGINEHE T IFNAIEK  BEEE TR, IR ZimMAY
AT OREE. FIYONEMMIESEDRsRINFEL-

(5% 4-1] FOREFIRTE RIS RE D 2R

BEDH

EHIRIFEE <50ms <30ms <15ms

AJ3E 100ms@99.9% 50ms@99.99% 20ms@99.99%

CIE 3

BEER WSBEENUE WEERENE : WEEREMNE :
SS-RSRP>-95dBm@95% SS-RSRP>-95dBm@95% SS-RSRP>-85dBm@95%

DR TRERESR TITUPF TR UPF+RI4EH] B

K

TRER TSR E K AR TINE X+ W& A

K

XERA SRIFE K IETUE E EITFUEE
BirRE=E10% BiRREE1% BiRREER1%

DAPS ®i)#t ( ¥zhims ) RBERIEMEA
Eybl PDCP &L Fi# 3z
KiE M PDCPEL BT
K= MCS/CQl
PDCPE4I
SlotB&"
Non-slot”
UL-Grant Free”

LinERK FF5G SA T 556G SA 1. Z#55G SA

2. T PDCPELFEI
3. SRR I 4R )

T OONEERAR, BT — SR A AR SR,

_:E?ﬁﬁ?:mﬂﬁ% www.ipoipo.cnj_
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0 5G WMEEML. BE. BERMREER

ALiT

MERETRENDER LTNRBEHTHME, LTNKEBEE—CENES. ARG
WEERT , PUNBR/NKETREN ESTEEE8N, £1 EEERNEANKHET , AJEH
D-MIMO. & & NSRRI A EITREN

D-MIMO AR , B2 M EB/NXEFHFI— 19D Massive MIMO /©NX |, SCHLE A X 5, 9H9
TN, AAGVIHABEERMREFIRERERK, o, D-MIMOEAR , IXFEREK
I IR1SBL S Beamforming 183 , AAFRIGIRF50%~300% ; AR EXIFEAILM=EHDEA
MU-MIMO 1825 , L3 ~4E/NKBE , KIBRA/NKEE , FRSERATEWSANCCTV,
Mesin., FERESNE, HIT/I\XKBE20RNFERL-2

(5 4-2] O LT MERENIRAR S E

BN E— B SB=HE SEI
riras 90Mbps/IhX 360Mbps/IMNX~ 720Mbps/IhME 1080Mbps/iIhMX
(7:3R3B5

tb7a6l)

LE| TS ES EBEMEGE/NX D-MIMO/NX D-MIMO/AX ~ D-MIMO/AK
100MHz S 100MHz 4% 200MHz3uiE  300MHz &

EgEA SU-MIMO SU-MIMO SU-MIMO SU-MIMO
256QAM 256QAM 256QAM 256QAM

RIHEK TAFHEK TS EK TS EK TSR EK

=aH

SHUREANETRAEENGE  BERETREEEBINZ , SEENFFHRHTESN
SbF A LRSI E AIRSHIREE

MERTAEASMTTR ( FHYHERERE ) . MTBF ( SELHET/ERE ) ZEXER .

MTBF
MTBF+MTTR

He, MTBF (FHEKETIFRNE ) SABEFmAIREN—TEAEE  BENERT
THHEENEXE , FmiIrER MR EEE RN TENSwRMUYE. MTTR (F
BHERENE ) 2 REBMEN—MELASH , HESH XN  EAENFM M ERIR
BR , FREEF-AENEER L, BEMEEDNESEZR ERIEET mAEIEDH
2t

IE?%EH’M% www.ipoipo.cnj
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IHEIGMERTBESTOM, AEN. THEMNSTAENFER (METAENITEBRE T
BIEEE ) |, BIAREH=ACN, ZOM) A(TN , EEFEHER)*ARAN, TLMWLE).

S BMREDRIEL-3

(3 4-3] =S I BRINEREDRARTTE

By
I=11)::] 99.9% 99.99% 99.999%
N H=UPF, M=UPF , WME=UPF
1+ IR EF 1+ IR EF 1+ 1 AN IAE
FREM EAMRN+HCRZOO BARN+LCEREZOO #ARN+HCEZO0O
FH =7 =7
Fo M KNEMECE 1. FEWwR/BETIR/ER 1. FER/ETIR/EIR
BRED BRED
2. /\NX : Massive 2. /\NX : Massive
MIMO g D-MIMO MIMO g D-MIMO
INX INX
3. W TR

A 1833 A T\ CPE /DTUZFR1+99.99%

RIETN A

HYFERNARINEENR., TREMEERFERWIIEDS  WETH EREEEFRTEER
WHERIMNE , LU —WEZRH. mEiEMNET) RS RRIE, TEM, &R0 MNEXEE
MEEFE XN LTENERET QoS REE. RBRRMBMEKFEE=F1HL , LHF
BRI RAN IR IRARIEREE, QoSHAERNRBEL R  REEHZ  HWUTRFARR
QoSEEHTERMNIBE | RBRIFMBILMNRIRIIEDIRE , LU EMBFS RBATHEE
eilRErS , B, FEARNZBIZ QoSHAREE ; HERELINRRETEREE  JLUBEL
IRISMS SR Bt , SLMEFAIRBE IR,

QOS ffi5e4k RB &R HiRkEE

11/ RB@20M PY1E1/ cell 1@20M
/2 / RB@80OM tR2 / cell 2@80M

"rlmeH=E "R OIRE RRE2RE

(] 4-1) LI =R 75 2t
5G LAN

TAizHMEBEEEHEET —EENWE , 5C 5T WizHIMI & ER5CEE _ZEEMNEES , 7
BEE LM SER T MENBEINER, Lo, —LTAEIRMIMY  BEEZEMNETE. 56
LAN AJLAZ$F L2 ELANBRSS |, SLHL 5G R T I=HIM P RIRIIERIA. 5G LAN B IF&EE (7
K ) BN  XFAREF USRS  HFEXSFRAN &, BB

-_Eﬁﬁﬁﬁﬂﬁﬁ% www.ipoipo.cn__
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0 5G WMEEML. BE. BERMREER

(2) 5G IR ea RS
S5GHTFIWIEHING , FEEAHMNEEN EXIFANME NS R IRESREEK,

it

ERIRIT AR EENS BERRIRT

A BERIT  BEFUSHSERMNSBERE  ALESHMENLSE

B. RERIT : FHitK %E1$§§%?&§—/\¥E HEABNNRWELS ( SHILER.
)

RIBRECEL FMEX ) | BENMEMRLI L E
C.ZERENBERNEE , HHBERINENL S =,
D. I RISESA REFSSLAREBINAE , FEHTMNEZNKIT.

Jﬁ,mn E IJ

TICRENIERENDS , hnPEHEEREE. B=TMNEZRX2ENFE , B
Ea

BEERN - 8NK/ LR EENBERIGHNENRFTERAN—X , RE&#REI M 5I/NK
HEIHHE M NXEERH ;

Bt R ML - SNARBR  REEBXE , BO/NKERTFIT

RELRVE  ER/NGEERRINZ R EEHO NESE | TEXRBARESET=ER | =
HhE RIRER MR E R R E.

NAMERGREES  NXASA UMY EMRERNE MBI SRNERY , WiER
RELYEMESEMELNRS | BT

SR BENFERX MR ESEFERELMIMBENORALKER  HEEEE
HERAE,
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4.2 5G ¥R XY

—
kw2
%5

5

NEBFEDHEDRYOSCHNEREDMREZNNEZFHTR , FEKEKRIEMES

R
g
=]

S50, BEHEMSHIREARMETR , BT B S - EL S 5 IE MRS
1. BEREMASEOFRNLSERNHRER , REEMOEBURERNESED
R TR TR M T AT MG AR P 38,

EISFARNELSIZ AR, TENEPHEHG64TR/32TR AAUELL, 4BEBHFZWESD. T

HRHXGEEMNEESE  REWSHEFR , IFERETD-MIMO, FHKERS.

URLLC &4

RILIWEBESIGE, ZOMEBD  RITHEZUPF, M= UPF, M=Z=5GCEHEER , BEAE
TUp=TISHIIE, ARERNERERE, DTERFBUTE.

= | BihESER =5

;3

x|

®

=] ;&}E%;E ,

Fro YRR

Al

%

4H 64TR/32TR AAU

™ 100MHZERE S

g RSRP>-

=  95dBm@95%
H=UPF

A 1T SRy
RATEE : 14y
SOl B

K AT 521
RAYSE : 20
REIF  S2A

WS Ol O FR e X EE B

[ 4-4] 5C {REAREBESZE

HifiEEN =R

HIERE,
IR

ATREFHED

(2k)

8TR#Fuk

100MHz SRiE RS

RSRP>-
95dBm@95%

HZUPF

KEfT:
{ERBTEE -
SRR

SR)E

KEfT:
BBty

{ERRTEE

ISEER

I
L

5B2/3/415

5Bt

BB S RIgE
=R

HEREE.
SRS |
HEFRRE

ATRYFHESD
(2%)
8TR#Fih

100MHz$EE 5

D-MIMOEK

RSRP>-
95dBm@95%

H=UPF

K17 52k
RATEE : 5114
SR By

K7 :5883/44
{IRBTRE - 5524
SRRl

Ti=alSEm

HIERE. IR
mfE 254

PLC#ZHl

ATREFHED
(3%)
8TR#Fug

100MHZ ST H38

D-MIMOZEK

RSRP=>-
85dBm@95%

TITUPF

K 17 5ok
EATEE : Z5344
SO $2R

K17 8B3/444
EATEE : 5534
SRRl

Ti=nISEMIgsE

HIERE. TSR

i, HEEEE

PLC 1=,

NEEN

ATREFHED
(3%)

8TR#Fug

100MHz &5

D-MIMOZEX]

RSRP=>-
85dBmM@95%

FITUPF
HM=5GC
AT 828
EATSE : 5534
SO 821

3

K17 883/44
RRATRE : 5534
SRR 53Ry

-_Eﬁﬁﬁﬁﬂﬁﬁ% www.ipoipo.cn__
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RIS PEREERK

FESCMERRATE  JLUBITIREEFMAUBLER, WEEBKERAK , TMECRNFHHZ
— , HESGHPLC ML FEIRAIE R, BIRNESERERRUT

4.3 5G+PLC hy

A BEZEOIENF 15ms (5G CPEZ|DCGW )
BIF5GMLZUPF TN, TOFBAEZER A, LWPROEAFFE/NF10~15ms ( 5G CPEZ|
DCGW ) EF A LUBEEK,

B 5GEXRIER (ISEBEMER , 2F(E=SHEFSS-RSRP>-85dbm )
FEEEETEARERNRE , BitpRRUKIZBEMNE , LUHEISWHXIFRNBEEIE X
F-85dbm , #HEERK,

C. 5G MLEB] FBMRIEIXE)99.9%-99.99%
WMRBEZOMWAIA AIXE]99.98% , T&LMWAIA HMIXE]99.97% , EMEXRF A IAZE]A]
B%>99.95%MEkR, NRFEXRZESHTAM , FJLIEEELZNBBU L ITER
7%, RHUBTTS , pRRURXYAHEMNES T,

4.4 BB 5GBTS

TWEFeeREFIRTHNETZE , BRENBELHDAEZENSCHI , FIHXIMEH
St EFSLAERHITHBAEERE  WMRGEIUANNAZIREFHNLEIRE.,

KA FMEABRBELHT 5CEMNBHANMEZHERRER

A Ml 55 i 3 s X B A7 TR
MIBIGE RS NN THERENEGTE | AT IR EHERI R e TR S E
PPEMTER , SEREmMNEXEITFR, WERXKREDTTERE , RiFER
F, MY RRIFERE [ R T RAN S XS0,

B B im B im k&R o i
REWSHNERUEEMIENINE RS , SRIABSiHEmEIER., HEER
&, mOMIRE. TEHBBUSS5G+PLC SR XX MEAK , MALZEMN PRRU, RHUB
RESWSEER, EEFXPLCEF X T PRRU, RHUBIRE HFEIR
il =,
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CAVSIEHERIUA
RELTNARUSHERESRITE  EGE50EMHER , SENBH =D BN
MeHEER , FIREFTROMA, &, RIRIGR, JSFUTEESFRY o RIHET

MK
[ 4-5] 5G EMEHEERK 5
IBHEZERR S | XSS F2ImiReE i Bz A BR Bt ER RIS ATBR L IBRTBR
P1 AS2pE. PLCF=%k.  F/NAT SYINS ST ZVN:)
AMRISSZ &0
P2 Al, BKEEEMIE T/ =N )3 12/\B
XSS
P3 HEIFrB ST EIHLIER2/)N  BANERIE RIESE™EMS
BEERE BTEX XK ( T{ERY B R24,
) ; REBESE 48/)\B
EEeBTAEEHB
8%
P4 NS s BT &0 — —

EHERERE  NHFEIENERSFEXN T WSCEMIEITEA . ERIMNTIRE. SLA
fEtrinE, EF5CToB IR EM—utNBEENIZERSS , B Eu M " DIARETEMERMN £ , &
i, Bih, A, BB=. 5GC. MBZFNTTR , BRUXKEMRIE. WSNARMNHNE
XIWERE . KEKPUSREITET IiT , NATRE. &R, X8 FER , LWERNEMIZT M
FZHIEDHT. wRlinn RER. WS SLAMSMHHAN |, #HERENEZSW S — KRS, &
B, w4 7, ST CEMBERSERL. MEBENEMN. RIELW 5CEMBERFIE
17, AT T ARRHEEESNMENTMWIRS.

-Zﬁffﬁﬁ?:mﬂﬁ% www.ipoipo.cnj_
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Bt SN OE
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BIEEDEARTSCREME TUEHMENESR. RERERNABIZRS KRS 5GMER
FBR. SCMEMUNRBENBRER , UTFTHNETRBULREF BRAHIELEIIIE N |,
PREEEENSRTLMNFENRIEF LRI EILEELIRES | UHRETSE,

51 A IEEPIAS B R

REeaHtNaeREEMSEBNT% , HHIECTHIY., BLPLCRERIHEHMRAENS
+ A RIESI A 10+ TAIAKR M TAVEA R 4T 6358, @k MEs .

R ER T 41 M580 PLC# TRIALRI R ZRAAEIEIN , B PLCERIINT

AHBY BIEHI ALy 10

(B 5-1] [RF=e s PLCER

_:E?ﬁﬁ?:mﬂﬁ% www.ipoipo.cnj_
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o Z=RIFMR 5G+PLC BRSNS

BTRRRGREE , LNBPLCREFENBRLN30% , MARRME (WES-2FR) |, i
FASG+PLCEFRUIBERXITPLCES  BEFAXR , MOREMA,

REFiE=E (FRFFRTEE )

55.8% 68.8%

55.4% 67.2%

PLC 1 PLC 2 PLC 3 PLC 4

(Bl 5-2] AFFIAZED B 45%. 33%. 29%F045%

BIEL R ZSEE3-2 , WFERBTIRESRNBEL , H4NZIESRER T RE
%H4EPLC , EENEE TSI, @S, BK. HMIL TJAEN., EREFSHRE.

- EzaBmliRs BE=dAEd@ www.ipoipo.cn —
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5.2 fJZ& e

TEMERS AR SCREME LI IEHI MEITERRT R, BESG+PLCIUIXKRIEFES |
EXRIHAIERN T EHnE 5 5CRESLANG  FEEAERABEHFEKRISGCMERIR
BirEN , RE—2ENSC T FE&ZBRE R, TENXHS6E  2iEEH. SEEH.
EpiEdl. S ERR S JElﬂ@%iﬁE,//&E‘:F'HZ*B%E’JEPLC%LF“W W10, MipF
PLC REXI#MRE., FERIRFEUSCEI,. XLMLL AT EETAIMNEEREE KMz
HBERKREETHIEE.

(1) MiAAE

LIFR2022. 2BERMEBEL MR THFEANNARS  Hp&EioUiday o Z M el LR
FERIRERTRERETIERSE

A T RET , RESLARIT FTNERESRENE
M580 EFRHPLC H5infE@& k. 210, FifPLC. {@RIXFNEE ZBHI5G & iBifl N 4s
RE

B. AEISLARITT , 5CGH&BEMNUET WEHZm= SN , 822 lii=X
fEtr , BIEFIATEE ( 15ms,25ms,50ms ) | & ARIZE ( 30ms,50ms,100ms ) FIATHE
wm (Foz2—, ApZ—)

a. BEES  mEAM805mESR. E=EIOBMEIR , P XModbus TCP#h
W5Ethernet/IP X

b. IiEEH P EME805EER. mZEIOBEAEIR , W N&Modbus TCPiX
HEthernet/IP#iX

c. lzsiiES B RM5805T MR, ARIEFIEEAETN , S XModbus TCPh
W5SEthernet/IP#iY , 5 R EtherCATIMY IS 15 B 1255 A~ 7212 037 I
d. EgEEN EMTUREE IR , Ko FEHEModbus TCP ¥

C. 5G LAN Tl ¥zl g 28 410 44 80 S T,
D. TA5GM X ] S2 1 & M EEXT EL i,

E. WA 32 I 9 48 4R P SR it
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(2) MiERE

T MR ETFTEHRHPLCHERIZEE
WK EE 5G LANIIRE, P&

REEM
M580PLC

SR
M340CPU
HrEMANRLHER
B SRR
TM3RE&AB 5 2.
TM3FF RN IR
TMBIEHIE RN R
IS
{AIARIFENES
ik
T A5G
TSGR
TAF5GRI*3

TAk5GMXK4
DIS
5G CORE

REIRIEHIRE T

(3 5-1] 5G+PLC K iB 45
IREES
BMEP584040
BMEXBP0800
BMXP342020
BMXDDM16022
BMXAMMO0600
TM3BCEIP
TM3DM8RG
TM3AMBG
ATV630UO07M3
LXM16DUO7M2X
BCH16LB01330A5C2
NR130
Z2
R511
CPE ins2.0

DIS LampSite
E9000H-2

o ZEBIEME 5G+PLC HabE&RBE

FRTSMMTIESGLANIIRERI DTUBF N |

&FiE
g PLC
DHIVIESR

5
=

Z B
NEES ]
17Li21/0
=gl
RES
bzl
yesif il
eI

5G &ifm

]

[t

En

.

5G Ri

5G &g
5G i
S5GEILNIZE
5GHz /M

=
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W RE M ERMAFRENTE

| & 28 M580:
n IR + EIE+ CPUAEIPIET S5
B
m BILSR I
|
AMsBUBU
L Y1 YA =3 I 5G ZHN
- FEFEFEM
M=
5Gﬁ HMIGTO
m TMF5GRI%
“ |
]
‘ ‘TMS ‘E%ﬁﬁa% LGl
M580 iITi2 & i M340:
ISR + BB+ 10 18 1R 1R+ BB+ 10 1R . .
FEIPEE R FEIP @R S SB

[E 5-3] 5G+PLC WX BNEEEREE

_ZE?%EH’M% www.ipoipo.cnj_
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(3) MiRILEIFIR RS I
BT MR L %8R 5CEMIBETN , 56 MNKEBMT :

[% 5-2] 5G/NKfEE

£H SA

HI= NR TDD

e 100M

FiECEL 7:3

EREBE 5GCIEHEm NN X, | XKAFMENR , FR. WMEMFIR

WEMHAITEF , MERFUTHRE

D-MIMO#5t£ : D-MIMO RS %= , KB TELNREINERE HR/NKETFIHTE , N
M2 E=XIEABFAMEE  SUFIESIAD X Massive MIMOR AR |, B3 TEEAERISNER EAY5Y
SR RFTIELBENXEEFE— P nTnRAVNREERNKIBR |, BERAXEFIL. 5FHEFE
PLAID-MIMO /NX AR LB MU-MIMO INEERIETH R A E NTHEEMIMENE., D-MIMO
BADRERTHHASAE B. =EFEHR  HIINHIE. WK B=EAZH . THRIN. &
MRUFEDS  BIREXRELBEKA, BE . BFUESE  AERULD  REERNS
IR XERE 5G toBRIMERL,

WWEERAEELE - WSERHMEEFERF LI T QCI ( QoS Class Identifier ) kalAJ E
TIUEE. SREMAE. SREEA/NTEM L. T7TIBLERBRETE , TEEELIENE
RO RREBMIp D ELREL , R ORI,

MESA R RNESY SERZBUIXUMEEEN RENEHEEN RIERETIRES W
S SEMERIER.

PDCP Duplication : @I PDCPEEHIRN , FESHIKARAZERY , A=A R,
HE, B, BNFETESIENE , HE—SRFAWSeISEM | B)JIARL RAN RTT JRERI 514,

SlotR & : Slot BRI LITEZ MELNslot L RAARE HARQ LR IR AERE — MR
R, OB HARQEHEBR , BAZOERNT R,
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(4) MiAEER

M3 IREY T Eim T LAAM MY Modbus TCP, Ethernet/IP. Ethernet/IO #4750 , 74
FEEABNMNEEEE B RFER SN E LXTé&aaEfJur]erEﬂ FE Tl i=4513%
S TFXFRBSERTHMAAE , WIKiEATM3FIME80BEER , 2518 DORHEENOSDI
MAEOERE , FAPLCITAIRICRMPLCIEFEHI DO It E £ E DI s AN BIRS B[R 1E
M RAS(E) , EizZ S 2 AmES] , RS 82 2/IR 5G BT ERI R,

W FFE T R ESIE S RTT AT,

C-PLC

Vxlan switch

5G Core
N
A 4
5G RAN
Modbus ¥ 5G £im EIO MY
TM3
Input Output Input Output

Output-input = IjJ RA[E

(B 5-4] 5G T Mt 2eH
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Tkl S5 m A RS N |, IR

(3= 5-3] Tl 53 0 7 A a) it

MRS TM3 by ModbusTCP 2B 1R by EIO

1 a1 R 10ms 20ms 30ms 10ms 20ms 30ms
BZ&InMAfE  26.67ms 39.99ms 60ms 20.01ms 20.99ms 29.99ms
5G N iz A &) 40.6ms 49.55ms 60.063ms  38.48ms 40.04ms 41.18ms
M SZASE)EA0 13.93ms 9.56ms 0.063ms 18.47ms 19.05ms 11.19ms

SZEQH : AT UVEAEHTRT  EAFAENIVEHHNSEETEBESHZE
S5CUMIENEXMIEEBMRAE  REXFURNRIE  BEBERBEHIMAIEM, 56
TETESMBI/ONELMEZRK. BEBIT  BRAEEBZZEI/OTES , X2
EARAMIN20msERNRIOFEE  FUEM ENT W EHHS  SCHEBESWHINM. B
SREHIFAHEKREBD ERFR,

5.3 I JHR T
(1) ~F&IZRit9tr

e el EF =42 1+ E At T B LADM ( Line Architecture Design Methodology ) FIE A RN ,
Nk, 5, =@, #I78 , MPH, A8 , BTG/ N ERHTHT. 2RBUTENR , T
B ETUME , ETXIEEROEN |, S TIRUBIR M — N EM AR 48 EN, BiEmMu O T
MBEEISERBmEF &AM,

(T EMTEREERIHREN,  ERITNBEEIEX o EF ST ZHIEFRS T cycle time
MRS RE SRR MR EESK

A BIRBEmE . —REKIR , cycletime/NT 5s I ERKIRANBIRE L , EXRNSEBENE
FEENTHHERRES , WE20msHIRFERTBERIER 5 %L ERIRIERR K., MAESE
LREIT5G MIE/BNERT , FEFIMNAITHIFME | EMETREBRERMIBIE T EA
5G+PLC AR,

B. MEESURLA  XBENREFNXBRIZHEN " RRESZINEL N, RBEFHE
RISEXS P R EMXREIREHRTMAIDSR | LRRIEF mX BT FEHIE F oI #ia
W, BNEFERWNBRAETRESZE  EFNERETSMMBG , FIFLRIEITRM &S
LIRS MASRETEE.
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(2) =&5GERMEDH

KT ETER S5G+PLCF L3/ T /B IMBE L HIRITR
™, BZREMEANKEEIAZHET RENEKE

LADM J\IR% #fr

T 2Rt
XIRIIR 5
e TT Rl it

BEIEEEANSG MEZEEAN T esgs =, hE=
& IS 5G M4 HE = hoBMsCME
MREHS EXBRE i
=

REIREEN
5G MEEFTE
BIRI LS PERE )

TRYE(E RIS G 48 H AR

FRIE S =X ARG R 5
A 55 R 1 BE

!

FIRS BT KA LE
BB LB ESG
M £ BE D B

LB RENETE

R E

=, BLIBE

RIEIR LB HI T =
R 5GEBHISALAY
=)

RBIE T
Cycle Time, i+ EFERT
ST A RV ES TS

L & SERIRRISK, R RVEVES TS
Ebicans E5/NF3%

I

BE2EiER , piTniELES-5k

FIRTF=Le R A
Cycle Time K&K
AIRESERIRE (3% )

HEIREFIENSG
9 45 T R A W 45 1 BE

e 3FERETF
5G M£&IR TTHI N FAF
[ 57

FIRTEEZAY5G L%
BESR
( CO/C1/C2/C3)

BRI AL 56 W4
AR, BHSE

A B

|

Mzt 66 Tl 4
EEIAR

= JIRetElitsenk

BRI ST

9 48 2 = 45 [8) 22 SL IR

F=Ek 5G &Rt
DT

FrIaF &AL E
54l

Q _ EAYIr
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5.4 TESCHE HRER

(1) 5GEETHM. BSEZEHP

MNBWREBNOF— BNV ERRZEMA SR , TeHXB A XE , MERRERERNZ 2N E
AENREZENNETHE,

5CMEMET , PLCAICPUMMIZIRERE T SCMEZBESHNEZRE FHES , PLCHIHR
TIESTEEBEERAZEREL  NTREERBEER MRENZEM , FEHRRERIM. BEM%
ZHIFTE MK PLCHRITIER | T2 BRI 2BIRTN,

maFEi—aRReel  AEEEREERaREANNZ2RE  BERIRAI BHLRAIXKE
RMREEN N2 2hiPEE. FXE, M. 22RitLE, TIREBRRETRIFE.
ARBEINERTIRERIT BB R PLC ERUIMETRNEERER.

(2) HEMIERS PLC 56 TiEESEIEESE

A. Modbus TCPIEESEHIRES®E | IWIF ModbusTCP , BN ABEHSEHIZRE H40-60ms
218, ZEZF 565G RiFFIMNEMEEHIEE , MK UREEEREY , JLIEHEREAS
[BER,

B. Ethernet/IPEHRIEESE  WFEIPIRBUMEZFEHTCPIMY , EINFA30-50msHIA
B EE,

C EIOZ¥Z%E | NBREFEEBFIENAT60mS,
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5.5 G A

(1) IheetEsustR:
Meelt iU EEZ NN IR TSR ARE TRAERAME, NEREINHEATES .,
TR —RIENEFEFE, —RIORBRKSEESELIT LM
A. BBEEFTIA Cycle Time ;
. MM OEE ;
 EFIRGIBE FPY

G M m o O @
X
a0
S
ey
B¢
N

WX
o
]]]>|-T
anp
[aYay
B
=)
I+
LT
X
B

(2) MLEHERERNTTE
R IEBEII S D2 56 ML B B AN KR A7~ A MFIIEAEIR IR,

2] MEBERMBIERED R NMNERITNRAER AR E , #ITESESKRN , 308X
T ORSEMAS ERE RN |, SELEREMNWNEREENDNAES, REBRT  F55G
TPLCREMBIIEHIIMEFZMTERE - (E5BEANT-85dbm , WEAIE/NT20ms , i#E
99.9%-99.99%A9A S 1%, [EIRT MLz P E BB/ T 4/0NET

FEEFLEMFRIMEMERENNL T , BRPLCRRMEZEFLITEIE
LR FYPEXW R E S 5G LANIIEE |

FHE AT S £ QoS TIEE |

RIBLFRA K, E2EXXFF VLan X5 IRE |

BETBE—=1F , RHUSSIIMNEMEERNINGEE |

FHIW AT FERREE15msLATT |, BEE R,

mo O w >
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5.6 SCHBRER

HTHIER  PLC ENLSHIT T EFNUERE AN PLCEGH TG  RRBHE—FHIT
3SEEHNEHNRELE. SUS/FERIPLCAMZEREIT

M23
MEC c b
PLC M580 NOC301
M24/M25 IT Network
5G Core /
(UPF/ PLC m580 NOC301 E
AMF/SMF/ Vo 9}
UDM) IT/IOT FW
PLC M580 NOC301
SEiEHIE
2 1
& < PRRU
M23 M24/M25 M26
B M A\ B\ A\ A\
CPE CPE CPE
HMI HMI HMI
E=bicy Higie E=ELicy
IEIN VIEIN IEIN =
{EAIBREEAN REYIES HLEEM 8
mizE 10 2 10 210
Il Il Il
HiE% : T
PO B 1t AT 5K EX

[ 5-6] Ki5/EH 56+PLCAMLRH

REFLZERINT2023F2REXNHEANBRARE TIET , EEFHN~milEEBIdRER
SRNARMNEFER., SERERMEMKAINIBUR , FEWME , HEFETEFHN—IX
RERZHEE, NOXBERBANKRIET 5G+PLC BRI A ET UESEETEE (CT
<bs) LfER , 5C MERIERETMRERIT—H. M THLYEAACT T,

o> =

FUSE~ % CRBIEN T REHTES  BRFEIOMENRKN2BAEEEIXA , &
ZFW@MOMRMIREEZ. UBEANTT AP, HBUELFEBIIS05% , FRBINEF W mAiA
300657t. —BBERAETIWABTAMRIZA  BEMEEEI T PLC HEBNEKBIZE |
PEFIREEIERTRR  BREEHEMR  FH—TLUREHHE  EELRATIEEER
EHERI  SWERMEEF,
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6.1 INEHIANESR

%m%%%%zrma%mp¥¥liﬁ%mﬁm—%%&m%xﬁﬁ Sk, BE T HEAE
g, UM IES  mPHO0EEe  WatMENRA , —aslRillgixs  —aBMeelhlrElIUAR
BT REFEE , 5552, PLC, Dzr“x /E\@%@%TILL DTU 8% , IeMif@S PLC M580 —& (4l
BESNIE ) , AR PLC EONEEREIYEID 5CEE  EEREEET  SEIMNEE ; ME
MME ; WISKDNAEYL ; Z4EMRFTARL , FBA/ZS0MES | IRETHRIES | BOLZIEDH, . HMI A0 T30,
BB

AEE R BV SOERFR , —SERRT RS R REE (B05H13% ) , 284
BRI , BT AL R KA A SR P R M T SOMOTTRE ( BSEIEIN12% ) . R EIRE
IS EEET 5G AR , RSB PMSTE |, S—F SRR EEF 15 B
BRAET 1595, FIEMERBATREER  BaEOREET LT ABERNEE, B
IR TS S AHE T P RN, RISA18SWIT , BIBIHITE2A S |, RIHANE , RAER
=1 74,

ZFEIRITIEREA T M EESIAMEER, RitDEALSEMNEI | EiiERS
IL%IMU&%MWmﬁVﬁ% IR1F, MBI RPERENEBEERBRATES
FIETWER , LARAREIRRABDLTL ML Mk u&&%PmﬁA@ﬁ¢@%Hh@°HC
iz, DEEFRPMSHEMERIBESTIEFT ORE. RITBSHBEET L TE

M

HFRAN

=
=
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6.2 5G+PLC 2% 2R 2EH4]

E6-2;2 5G+PLC = HIMLEIRME, VBEEFHEENPLCREOBEREEFIFENEIMISERE |
HepF T T 10 UTEEMITEME , Bah TURIESIREMEIRBL , VIME , T/,
HBRETIeESE, RNERPRAISIURRINERE , BER T FPLCHITEIESEMN , FHNET
PLC #{TZRAUEIBIE,

RIEIEF PMSHIEM B AEREHIET ORMH. RiItBSHBEN I TE !

[E 6-2] 5G+PLCIHIM LR
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Z=(5| 5GIEFC & T

UEPRENTIZHEMRITEATET | RO ITPRISCMEGEEDHT. EiEmE
BRLEBREI NSCHEHEFRHT , FEEREDITERIT

(5% 6-1] MBI SGEE DT

T{um

1 HMI 1 250 1 05 Z4EiEHII0 2 05 ZEEHIIO 1 05 ZiEEFIo 1 0.5
WF% WF% WF 1% =

2 BIEERIO 2 05 ZiEEHlo 4 05 ZEEHI0 2 05  Z#HBEM 1 1
SELHIR SEHHE SEHHR

3 ZAEIEHIIO 1 05 ZEEHII0 1 05 ZEEHI0 1 05 ZH#HBIT 1 1
S BEHE BHEE A7,

4 ZHERRET 1 —#8 1 1 — 44y 1 1 HMI 1
ot bR 9

5 HMI 1 HMI 1 HM! 1

RIS 3.0X 4.5X 3.0X 2.5X

Tt

1 BEEER] 10 T 1 1 MEBAFE 12 1 BEEFIO 8 05 SubPLC 1 1
2 EARIRZ2T] 8 1 ERIRZT] 2 1 BT, 3 1 T =, 1 0
3 HeEAENIE Tz 10 1 BiEEH 10 3 1 THBEE 1 HMI 1
4 HMeEAENE Thi2 1 1 THEEE 1 1 HMI 1
5 BEEIEH 10 T3 1 1 HMI 1
6 MEEARDE T3 5 1
7 HEHIEH 3 1
8 DA 1 1
HMI 1
AHFE 30X 18X 8X 1X
T2
FK 20ms
SR
PES 0.94%
EAES
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BEELS )N LNFRE— N LUFEEN@20mMsAIRTIERIE | HiTIRH100msAY iERE
BIRJ , SREIRK129% , A EZEERN, RN& a7 % FLERRS | B0 TIERE
EMTMERERE , 82— 1EHAY , WNEFTREIEA R,

[3 6-2] 5G RMUF L PRIME TR

RINHE 8 0
T T{ZATREE K 100 ms
I TR SEEE K 30 ms
RN 100 bytes
& EEHA 30 ms
RABENTEEH 10 0
SRSy N 100 bytes
BNEEREREADH 1.5 0

REHERBI0mMs RIFME 500 (=20

6.4 SChEER

5 5G+PLCRIMIHIT AL IESRE | BN T PLCRMIBMEIRT  TLULERNAEREHITER
Bah. #HE. BEMALMMEREMBERS, RELATLUSEZ mif/ ) MURRI - mitiTe8E
7 BEREFERER , BeMENREEE  H—LRS M.

ZRMEFEE—MRIRE0RMAEES, FEF @RI REEEr , SRIREE/NT
155, EREREEEMIZEM  RET~miREMAIERE, &RETHE T 50%RISHEIR |,
’E 7 12%Mrt , BEEEN@miiBid120h /8.
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EERER®SCHFUBERNXESIST , &N TWNAHEE T IFE SRR S, T1
Wrim, LER (5CE&ExT] BiriEm) AN , BBHENSCHEFIIEBNA T EZO
EEIRTRWARE | R 5CHRATRAEMNFARARBLINRITHOTEL EHEEEITRE
e RNOEINERENN REERRBIBICTHAORAK , HEBRIT B AELHFHIETR
T2 B EI AYSERR M,

SWHREEE  £RCEEHIE  IT/OTREMER T EBRMRELRNNAERT , T
TEENITHMOTHRSGREKEES P HRERNIBREFIBANKETEERNEN , R
KBLSEMEE  ARRRE. UMEEL EIR. 258  #FEHERBEANE , BEEK
K, REHRBHRSG+PLCHEEMBEST HINAMEXMPHERIOABRREN B LK.

EHFE : fEE 5C Redcap ERARRIA R AL, AR KL IRIR & ERM 5CRARRIAL
X, BEEESH ZHTREME SCRANIWNK, BEEH R, ZEI0uL. ZMER
EERE. Bk, MITNRFEHNRRMNTRIFLR  FESCTIWERHIRFNES. B
IEFTI&E" RIHHRI A RIS GIEH IR E . BEE SCREMATIEFIRFZNSINT , BH—LEULR
FWERE , HRESHRENEENE , RELMSBERAR,

WMEFE : BEELUEN S EcoStruxure FM B s1ES ( EcoStruxure™ Automation
Expert , EAE ) EHEHRBESZNLEI , EMHWPLCEBERARE LIRS OTRERANRE
tH BEEEONRONARERAR , B, SRUHTEFRAR , B A AR EHEE
ABRNBEITIHHEREEEERR , WEBRANITREHFNEFZHORT | ILEMAAHIEE D
B RAHNB MR RENES. FTERWHFHNEMZR. BELI ARG F
LEIBK,

5CG+ET AR AEMH PLCEEIR, 8. =G , BUVHFAUEMRIEEZRLEAE
EXRER. ERENRIIBRBT , B XENBHIFA0EAR.
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Bl : ER R RREFE A 4B REIE
1 HEM B S E ARl

- DT (Design Time) : TZHIi2 IR ERN{ERTE)

« KER (FFBERE) - IR mE L Z I EMXLFR TRENEZENEE,

- LDS (Lean Digitization System) : M EBEBSNHEEER RS R, BFBEMNREA~
HHlS K EKPI,

« MPH (Material Providing & Handling) : R R S4B EL/ F mEtE Ll PR E
2], 27% , BTAUMNYENEX B, SRR AT E.

« OT M%& (Operation Technology Network) : AR EES MNENHETIRSNETRZ S
A 7= 28,

- PMS (Process Management System) : Etﬂﬂﬁﬂ?‘é@@ﬂE’J%JETI%JEIE?% =EETES
MES RGN —# el maRkEEH , $IETA, TUBHEINEE, G666k, RTEN
ErFET L,

« Takt Time (T91HESE)) : W @mEFERITE , AF & HRRIXBIER,

« WDT (WatchDog Timer) : B JAENEE, AR LERE—NITHEE UIRERETER . &
[B—ERIFESAEIES B VOEF TR, MREIVOEMNEIREERALNERRE
EETE, RIPEMERFGS S,

-51‘&%%:—%EFHEE%}EPF:E’ﬂﬁﬁﬁi’fﬁf’%ﬁ%a‘i%ﬁ%ﬁﬁ%EMJI BRA—DEIRE
S RFRESN— T RENRH -, HRENBUBeEME SR AR P IELL,
IR SPKRIMERBLIELE, #%zﬂ’fﬂlﬁd\%@ FE .

< FAREN ARRFPEHNMTHEEROADNT, - DXEERTREE. @R
BIUESREE  VEREIFFIENR, JLUSEEESH A NEEMEEE KD FIX]
R, ARBNEFEEZGNESES  FERERN, EENEHRFT, BIFRTT
ft BERNBENEEH/N £HESSEN JEMKEINEESHKIRAEN M LR
BB REREERL,

- IR2 10 EBEENENEIBRE/EXER, E%aﬁhﬁ%hﬂwlﬂ . AR BIMBHEIRE
B)fESIF0 (ELUOPLC) | S EmEE ISP ONEE  WHmeEHTRAE. BEHFLEE
Profibus. Modbus &,
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2 IBS BRI

- OTT(One-Trip Time) : T REIEE M & 1%inmE ZU iHAYAT E, 3GPP TS22.261R B FRA
E2E RTZE,

« RTT (Round-Trip Time) : FsM &R K AIXEIEFFIE , B AX IR E KB ZIIHHIFRIA L HRY
A 78],

CEWE AR EER R AESEIES Z @R EE.

cEEEX E—EERN (HEIEN2s ) RBA I ZEBIG I EIE L,

* BHa) S RWRITE A AT E 2 ZRIERTE.

c WERAME WEERIETHRR, EXEEREVHAE (BENEZRE. BIREF).
CERREN  BinSWEEE RS KBAEFNRES.

cBPEER Rt S ERNAERENETERNERIT RS, 8RR NZ 8RR &M,

CIEEN  EABKR BT, BRNEE XA TETI~T75T8ET2E EEHmETFHRIATE, XD
RISEE X ATI~T22Z (85 BE BB AIATIE.

°® m T3 ((9) 75 T T7 >e
/\eo o o
T2 N2 T4 P T6 =0 T8
7l 2 5G UE gNB -+ +fakiE SRS

[E18-1] RFREE X PlIE
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3 4al&iE

3GPP the 3rd Generation Partner Project B=REENHFITR

5G 5th Generation of Cellular Mobile FERhREEBHBERA

5Ql 5G QoS identifier SCIRSBRERETIRR

AGV Automated Guided Vehicle BiISMhE

CPE Customer Premises Equipment BRI TR

DCN Distributed Control Node DIUEH TR

D-MIMO Distributed Multi-Input Multi-Output PR EBASHIA

DTU Data Transfer Unit HIREMETT

HMI Human Machine Interface ANEmE

IBLER Initial Block Error Rate, IBLER VIEIRRR

MAC Media Access Control SRR a) R

MEC Multi-access Edge Computing ZENILZITE

MES Manufacturing Execution System HhEWMITERES

MTBF Mean Time Between Failure S SLEEllEERE

MTTR Mean Time To Repair N Sl =T

PDCP Packet Data Convergence Protocol DEHIRCRIN

PLC Programmable Logic Controller Bl st el

PHY PHYsical layer S EN=

QoS Quality of Service RSHR=

RAN Radio Access Network ToeiZE N4

RLC Radio Link Control Toikpk szl

RRC Radio Resource Controller THRFEEER

RSRP Reference Signal Received Power SEESEWINER

SLA Service Level Agreement FRSSZF RN

TCP Transmission Control Protocol =By

URLLC Ultra-Reliable Low-Latency N ISEIESEL S
Communication

VLAN Virtual Local Area Network EHL S

VXLAN Virtual extensible Local Area Network EIY BB
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