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BERT/SERE

KRERNH
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IERIB RN

HenJLAMIN AR KX Z & T ES8 " A TITHES M L 1THES S A A 5G M EBBaNEH

(eMBB),

eMBB 7£ 5GC EHEENRHFESHEEER, AARMTERMHTINEF, B MIEAIANTT

EERERZEDHEF 100 KL, SHEEFRMNETARPELUFE, WTALRS LERHE

MR IWERFZARSINEPGINT T8 (DL) M ETHRE (UL) 5

7 &0 https://www.gsma. com/iot/connectedskies/

Ehe

I

18 &0 https://www.gsma. com/futurenetworks/wp-content/uploads/2019/03/5g implementation-guidelines-nsa-option-3-

v2.1.pdf , Table 2
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= FAAREE |LEAREE TORER
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o /A\E
W 50 Mbps 25 Mbps "ﬁgg | GF 7528 50 Gbps
FY¥ ﬁ/&% FY¥77/2 8 500
EZ5) 50 Mbps 25 Mbps 1Gbps Mbps
Y ARE
ERHS 1 Gbps 500 Mbps 15Tbps FFF/~E 2 Thps
T T~ E 750 .
AOFEZEET | 300 Mbps 25 Mbps Gbps FE77/AE 125 Gbps
. ot b ~
= 50 Mbps 25 Mbps [10 ps FE 77/ E 50Gbps

LU MIBEXRI N FAM 5G eMBB HI& T 58 P IR AR

o [EFEHBNARBIEIERSL;

o AFTHLBIGRENERNBEAN;

o HEERSCAEEHER, HliNDXHINITRES, BESKEBRED;
o FHR;

. %?%Aﬂ%%%‘

. BRI RS 2 P hE BUE TERHS,
. EE@NE%E@EFH, Bl INEELS B 2 A M,

o InfEMEARINE, SIEEMINSLY 8L,

o mRREST;

o WNRHLEAN;

s ERIFWZTEHRE,

5G eMBB FIZE hIERthBAR IR F 4G LTE, X{#15“H AR E’Jyﬁl#E%EaﬁFDUEEJ’Z?aEIﬁEO £ 4G
LTE M £, BLRIAGIEIR KLY 2 50 ZF1°, FLtk 5G eMBB #7 4 EFMEIRIEHM T — N MERMIES.

UM IHE RO IEIR (19 M T Al A0 B34 51 B 3 OABAL 58 A RURIAIREFF RERS T BB I HI R,
BETHE

he7E = EMLEINGREE, RO TR A RIER., FFHEFNEMBEMIREF=E A BRIE, DiF2
BHFHARFETF RN DET TR NS E %D,

1 HF https://www.digitaltrends. com/mobile/5g-vs-4g/

* RSB E BRSNS TEREMIRIE FAIIRSS R L | MG AUEXFMETRRREIN G iREN% , BIRERErI
B, XTHAFTHRERNA.
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EERIEIR, BERRE T B ARE RHMIRSS, MAlRIn, FESH D Bt ERIREMREN. 8
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HERASERUNBNES, ZRVEEEERMAERRALSME, URINFAFESHENMEE
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FELEFH, BT
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iy L | ERBOBSERIESA | 55 REE
R, ARBEFREORIE | mumzmn mRAAR | ORTR, UHER
G i SRR 2@
ZohesosRLL
AR LYERLELTE, WA HREABLORERRTN  BRE ARE
AREEBELEERET | EEALAAE, DEES | ORE, ERE
AR, EAEA TAREEZNEN | QoS EANHR, #
IR RIBRS
SR A
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FFEmILE

FrMLZAEENE T MEHMERF A EXA N EMTIE I REPHERAR (TCO) Yir
IR,

— A BT BEE P, BT RAN EHUE(EF L) SR MEOBESSHRAREES
FAI A,

BIME-ATBIFHEFHE BYRERGR " RIL"EEPHLEHM C-RAN Z VRAN &

o FFIIEO-TEMEF G HHE E S AIEEMEIH.

Centralized / “Cloud” RAN Open “Cloud” RAN Operators are
increasingly

interested in
VIRTUALIZED ‘

v on C
O ARCHITECTUR combining Network
S0) Cloud architectures
oz with Open

(( (&% p .

O < Interfaces, to

& & reduce vendor

= ;., Fully distributed RAN Distributed RAN with lock-in and get eve
S0 open interfaces better economics
EX TRADITIONA

z23 DISTRIBUTED

& o ARCHITECTURI

: [§%]

(%9

(o 4]

PROPRIETARY INTERFACE OPEN INTERFACES

INCREASE MIX 'n" MATCH

DAVATR ARMACHFANGRR/ A HBEZEN FIHNLEHE ), LRMHAXBEFHAMWE, F
TEEIE T RS IMEEEE N N,

EfRENAZHE R A E AR ST RED (Bl TEMES ML) LBEZRANS, i
& MY RRSS (FInA%GHE ) FIMKER, UEESWHEG TEASERME, K=

BE.

B (Mix & Match) RHEFNEEEHEECWIHISEX S, FHTEEBEE BEMNETH
& FAEFIR A AN 18ARSS . X Open RAN 5 O 8 Jo 2 P 4% 44 iz s ] A3 e IR A0 A o
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BT 5G A EMERAMKZIERET S

MEZEZTIWEWFER 5C FAERERANBHXEERBRR, MEF —EWERIFKTHELIERE
HRELEE BEREFNEELMERIT (EREAR) 1 OT (HIERAK) MBHFXEG, Fal2 %k
BREIEHSENHXG, XEIREFHEHBENKEE. BIMEEE L EMELME (30 Wi-
Fi) ERABMREME, Wi-Fi RE. BBESHEPEFRE, Lot % 56 AERERAMEFEH
MREIRENH RS T ENERZHIRFMERRRAEE, MMET 4.0 Al AXRA

Th 56 REFMMELIER, 557 GSMA HiRH“ Securing the 5G Era”-https://www.GSMA.
com/security/Securing-the-5G-Era/,

2 W\

SUBSCRIBER PROTECTION RADIO PROTECTION

CORE PROTECTION

+ Subscriber Permanent Identifier (SUPI);a = Encryption keys are used to demonstrate  + The home network carries out the original

unigue identifier for the subscriber the integrity of signalling data authentication based on the home profile
+ Dual authentication and key agreement + Authentication when moving from 3GPP (home control)
(AKA) network to non 3GPP network + Encryption keys will be based on IP
« Anchor key is used to identify and + Security Anchor Function (SEAF) allows network protocols and IPSec
authenticate UE. This key is used to create re-authentication of the UE when it + Security Edge Protection Proxy (SEPP)
a secured access throughout the 5G moves between different access or protects the home network edge
infrastructure. serving networks « 5G separates control and data plane
» X509 certificates and PKl are used to traffic

protect various non UE devices

&3 3GPP A& 15 pg5LHl%)

XJF Tkl RS, 5G FAARERMEZH T HBRAURAN INEFGEHESIDIRE, FHaE ‘T
ERBLUKMHE Wi-Fi MEBLIH R EEES, Fil=:

o 5G MERAHIBMEZETEMEFRIPHSH, RIPEAEENEIRE, HILERME, e
HEEZEE, ESTFTEMARTERERZNEN, AIUSEISSEEERIP, FIF 4G H
IBMAKEZIIFMI RS E %, BIEF AES-CTR. SNOW 3G #1 ZUC MIMZR &%, LIRE

F AES-CMAC., SNOW 3G #1 ZUC MR EiZx, TEMFRASHEBETZEM
HMAC-SHA-256;

e 5G5|IAT—1HRIMLZZEM TR, Security Edge Protection Proxy (SEPP), SEPP &
PREMEZINZ, FTAREMEMIH ML ZEELEMNTEM X, MMM ZE
BB ST E S R BT

%fﬁ%ﬁi%fﬂ’ﬂ% . 5C THMBIRSEHMIRRTSR , XESETEESRRNMMENREINEG , BLHESIREZENTTRSBHRT
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e 5G 5IAT—THMIAIHER, RIFHERIIRERENBEHIRENLERER, B0
MEMMEEREMT/E, At, EEMNRE, XEGHEEWEBEEECZRIPNIT
RFHIF AR FNIHIRAR;

o  ZIIGIERY USIM/eSIM EARth Al A TFIALE. BF0G S, thEA Wi-Fi Z5EsEYE
ID (MAC Hitlh) &l B BUER iR B A MR E SR 2%,

o BHTXHRZEMM TEFIP, SEMHIEEBREL, 56 MEH A SUPI(ITRK AR
IR SUCP (T FBREFmRST) A S EEBLEB RPN S D, XTHAGIRETIZ
BNAFRSGHRAARIP, BREEMSHISWELR;

o NMET—MFHNETRSMAREH, £A TLS 1.2 RLLEFN OAuth 2.0 FREIMUE
EEMLEThEE, RTRAEEN

o 5G MEYIHBATUAELESIES BHEINSG, CRILUFELNMET BEIA£MBK L,
M B PP2P. IPsec 3 L2TP FEISMRIMEBZETNY . AT LT RER MRS . FMKHA
FEXAREHLE, UEIBFRMELEILR,

o 1E 5G RFEMIAREM PR TE N ME(SDN)/MEIEEEHME(NFV) BB T 585K
15, AIARAIE. SSL F#ERREVREEIME . XERFBAILLE XM REHENE, 1REE
FHREMURSERMERBHAPARE, ot XEEPULHMR SR LUET RN
B BRI ER;

o (HRLZITEMMEY FXHAMILNEEHERENEED, AIFEETLRFENR
N, BN AT LIARHEFIRRE S F @ 2, LIINSRERPHE AL R 2 8%,

o XFHIEIBURRRIRIA, 5G FAEMLE AT LB Bt A B — N3 2 4 “AT B BRI 48 V1R L,
LURIPRE SR A B E R MBI T, XHAR T 5G MLZFIRT R TAZEZF IR FA K
EHEFEEET, BIRAMNTEE 56 BIRERMAI @SR A,

o MLEEBEIET LR, LUESIED A LSRR IEE BN QLML T ER, XEEE
7 AT LAY E i R R ANRA AR T IS AN4EPFAE ME MR £,

PR TIXLE 5G H¥tt, GSMA IR FFIEXMIN A | IREFFIMERH SR AESCRE, FlINYIEAM = £ 5R 0T
fl5, UIRFIA SIM RIEAEERERFIPVEXM BN VML £,

2 IR 7RSSR I E IR TIRE
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5G A NE R MNEIE

ATE R 8 5G B TAVN FRKE TR & BN LS, XREFALTERAN—TXEERER.
TS HIE. £r- ANV &R A i A IR R AUINE M Wi-Fi BRARRREARIRHTEMEIE
I, B th AT ETF 46 HFABME, 4G AU £ A FRIVTE R T L ERTE LGk, =
FMEMRS (flanEd SEEBTEHEEEN M 4G LTE H0R) . A, 56 XIFHIZHISNEIEE, ¥
AR EXFESTRFRFAIER L

Coverage & Capacity Capacity

TV WiFi WiFi 44— Fixed links and Satellite ——p
4— Existing Mobile —»

Macro cells Macro and small cells Small cells

AN NVAVAVAVAVATAVATII|

E 4 5G BOTEEE

S IRNAEANTFASH TR KGR - EENER . BER-LERMRENMNEE X
i FA 8RS RIROSTES, SERR E AT A F4TIV 4.0 EENA, BHEBLEMBR EEZEEEIT ML
BARFEAETTZHFR . MRS F X o] se S XS E A H 258 SV A PRI s AR S5 iE A 52
o, MXFX S th AR B UUHRIT S T EETWABESTCE. B8, LR LT/ TR
AEHIFE, EAORBRILGXE TWEBEITIBEME: SHEREME >, GSMA FHEINT
5G JEINAISCIl TAVAIR 2R 2 AR ETEHN TR, XBERB UL RHRSERTIRAFPHE
8, LB REIAMIEXSE 2 8 5G ARSI IREIE R,

XFFAufIEF= 4.0 B0E, HEBEFE T R L EINEEIRTE M X T I 5 RTEX M IFREIR
HIS . BRXTFIHRIURNE, ZRMEIEZUE (HEEHEMITZEMZRH) MEMAPHITH
R B THRRE, XY FHRBUNE, NSEANER SERENMAE LU ESMiE, MEXERE
EFEREENSERRERTR. KENMBEERTITERAAETENRERRNEY, aF

LN FERR , SHRENE LTHEEER , EItrIRe SEMN AR | SN MEAREET GRS , Bt aerER—ithXA9E— TDD
RERSZHE. 20 https://www.gsma. com/spectrum/resources/3-5-ghz-5g-tdd-synchronisation/

% I, https://www.gsma. com/spectrum/wp-content/uploads/2020/05/mobile-networks-for-industry-vertical. pdf
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FERMEZNS. BARSH, MEEZRH MR TIME, BN EEEELEEERENSA
HABRKHANEZR, FiHER AT eV EITXERENSHERSHERE,

BHMSEEEASTUHFAA=" T ZEEMIER M 56 fiSS, UXHBHAm SREnE
RAGIER X ARG XFHEE(IRER ZMEETIEFRERS, SFEARFUAE). HiEE. ¥
MAE. R MEMEFELFBNEONCETSA:

o EUURER, BIANIET 16GHz, XIEIHESE, HIAN HRAMERIRMLE;

o PSTRER, HIINFE 3.3 GHz F| 3.8 GHz #URESEEIRN, BRIt BASSAENT
B Mt AH£BINEEFHEE 56 RIBRERRE ST 80 = 100MHz Z[8);

o HWIMHAIZARFRIWSITRER, 5140 26GHz, 28GHz & 40GHz, FHRtREMIFREZRE 1%,
XX F R AR BUG/ASRANE , AL AE58 BT R U R B @ AR R A4k,
AGVs. Yl MENEEEEXTEMEBEREEE N, BaIMETERNE UL
wAZEDE 16Hz ST E A, UREEBEEESENRERE INITIAE,

MEBHMEZEEES SIRUIABIIERANMERRAE, t(IFFAES. FRMESCERRISIE R X
HaEdl . TAVFIHAEEE PR ST RR . BRIMGEER AR HIFE /MR THRMFLBFE RN
&, XERTEAZRRRUAIGESMRETE, FOTEVIRE R BEIUT XABSFEE, XHR
EMECETFNRFTMAE RS THE . BIWEEEFHERZENN. REIEEFREEURMNICT
SRR EMKPLYE, FHRATW AW ZE TN, BRCENHERA B, URHEEIN
FE, REPHERE(IZIFHEN. REMRF LI B SN EMEHER.

% a2 |, SRAERNFE BB LERE w5, 20 https://www.itu.int/en/ITU-
D/Statistics/Documents/events/wtis2016/EGTI _ garba.pdf
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THEHMER72ETHERINKZEZRAFT GSMA R AT MABIIE MK RS EFMERE AL H R
BB EFNSERE

x71 HEMEHITERIES]

at&t =B = EMNBRETEE BT —1 56 MiXFE, EH5G SIFHRH—E 5, ©IEHt
T—MNMEAZXFMmmWave)STEaFAE 56 W4, RATthFIBA T LTE #1 Wi-Fi, tEot, iZME(F
RAZEANGITE, XEKRBEETRSHEET 56 M., IXMERA A/ LIS ERY B
AEE)FRTIIESTERIE; ERNZIFRIE)IDE LIEa#H R THTRER ), HiHAFa
BEZ[HERTEA SG EEFI BT THE — RNME, URI RS LWERFRENEER

Https://www.lightreading.com/private-networks/inside-samsung-5qg-factory-for-
atandt/d/d-id/757178

hE®. EAMB/RELEB/RMUFERNE PR TIHGITE. 56 MHGUTHIHNE. A
TIXMERAR, TRREIAEINKTE A UL STt 1T BIUIRE, LATHIEH £ r=8R0E. 10
ST EHEE DN R NTNLA T, FTE HERCEERE £ R EIEH T,

Http://www.gsma. com/iot/wp-content/uploads/2020/02/haier-edge-computing-case-study-
final.pdf

P ERBNFIEREVEFABLNIER T PEE—1 56 T HEI ML, iZMEALFHT 534 K, thg
HERREIMT 5G M4, fERNXAEF Ik ELEF 1T HIt TR, iZM4E3HF 1100Mbps BI& S
HiTERE, FEAEMIBLE S . RE SR ER RS IS & R H B AT e . X MESE=
1 5G MAHARIIFIL AR, Ba) L FITiB1R4E, HTEN B BRI, SEGENHMES
=, BESRMGSIMALRY .

Http://en.sasac. gov. cn/2020/06/24/c  5145.htm

f=E /S (Deutsche Telekom)E X LFH—RESBMW) I RET T UERE LTEERX
W, FEHAHK LTE MEH EH R, EEBEEESESIESME, AT LTE 156 igFiRHE
5G MY FERRAE, XFHNY KB aERNES TIEENE BN T ESBISERENA H1]
F, ERMERTEBAR=ZETFH.

Https://enterpriseiotinsights. com/20200303/channels/news/dt-deploy-dual-slice-lte-for-
bmw-promises-integration-with-private-5g-spectrum
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1245242 7 (Ford Motor Company) ik X £\l (Vodafone Business)1E £ 3 E — N #rHIEETN
REEFFEMTE— 1 5G FABBIIMLE, LINNREMM4E, HBMR BV EFER, @mnEs
REMTSR, BaReMNT RN, FIREEFE,

Https://www.lightreading. com/5g/vodafone-partners-with-ford-to-deploy-private-5g-network-
in-uk/d/d-id/761965

KPN. Zh&. ABB. %370 ExRobotics E&EER=E4FFHENE T 5 —1#t 56 TN A, BF 56
BOIMEZRIE, TAVMEFAI LSRR FHTIN, R MEBIIR—PIRE. BIIFERESE
(UHD)—— &%l 5G #BEL 5N BREIERRE S, o LUE IR K A4EE R 5G
ANR#H AT EEE AR T EDE S F R EFIEEILMER, KB E I Z2REMEIME

mneno

Https://www.overons.kpn/en/news/2018/kpn-shell-and-partners-test-industrial-5g-applications-
in-the-port-of-rotterdam

LACROIX £H#0 Orange AR IEFEZEIM —MNEXECIFT KR R, K 5G M{A[7E" Symbiose” 1 {#
F, X2 LACROIX £HAFGIMMRE T INA . XLEREFHE REI— 1M ERNMLE, LK@
5G JE#E T IUZMIRE S 01E £ 7= A B oMb ERA H th &R,

Http://www.orange. com/en/press-room/press-releases/press-releases-2019/orange-is-
bringing-together-french-companies-to-test-and-develop-5g-uses

SRS HAR A TR A $ 755 BA1E B HI7 8500 T KALH K i 17 T — MRITHY 56
X4, XS B A I A MRIE A D MBS B BREME, HliN5 LEEHEN
(B8 EERMTERAES %, BARA R A LU S 4 PR M BB ST R 7 KA
FEEBN TN ERNGZN—5, BESRESLREN BNEFREF WE.

Https://www.vodafone. com/business/news-and-insights/company-news/lufthansa-technik-
and-vodafone-business-launch-5g-private-network

BREH-FSEAREREFERFENG6 ST BITHR LE—TRATFAELESN
5G BaIME, EEBRE AR SNBMNEZIESHERET 56 ME. 5G6 MEHRAMER,
BRE-FISEARRBIEIMENEFRE MRS ERRS L IBER M. 5C %5]
BIERERVFE T IRACEEN M RER R EEER, EAREMNERMEKTHRISENE, 81—
TR FAEMLE, FrARFRE AT LIS IO, FFEEM@E, RFZEMTE, v LA ERE
MIERN B RTHI TR K

Https://5globalnews. com/telefonica-and-mercedes-benz-to-build-a-5qg-factory/

EEI, NTT DOCOMO A TR /A T ELRREA IR T FIE A= i T#E A 56
BAMEBSIUZRAE . BMREI—&EAB BB AAMRS) LM B EFFLM 1T, bE
EEHBRATRMRET(, FRARTEEENE, & EEMNBNEHRREETSMNEHBE
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B AFHigEBiE, BT HmEFEENNHEILE.

BE&I ntt-docomo-and-omron-bring-5g-to-the-factory-floor-in-industry-40-trial/

F% & BA(OSRAM) FI{EEEB {5 (Deutsche Telekom)IE 7 FFAFIMEE —FhE T LTE MIFBEIHLEE A RR
AE, FA B BRRAEN—ES, ZBRAARREEIMNENI BEMNA MK DLMLE, B
)SMERAGV) 5 AT AR B BAFEE LY, UXFERIEMEFIRE,

Http://www.ericsson. com/en/news/2018/11/deutsche-telekom-and-ericsson-partner-to-
provide-industry-solution-for-osram s

& it e S (Schneider Electric) 2 iR BB BT B HF LR MMEL N, ZAF 5
Orange IEZE S E, 174h 5G HARTE T W AF=I 2 s RMHLEM A 1T, M 2019 FEFFIR, ¥
HMEHIFTAL 56 BB, BTFHERARARAE Vaudreuil BT EE S T {3 FAYSCRT 1G58 I
SCEERAR,

Http://www.orange. com/en/press-room/press-releases/press-releases-2019/orange-is-
bringing-together-french-companies-to-test-and-develop-5g-uses

Telstra 7\ ARSS 2> T1F0 Newcrest 7€ Newcrest B Lihir €7 5L T EATEH LR E—1NFAA
4G LTE #ohMLE, Telstra 5 Newcrest &1F, IREMZHNZIT. 7B ML EENN, LS
BEKFENLZ2MN. B RENENIE, 8—MEFERESST, FRE. shil. IFEN. HL.
FFR, SELET LTE EEHERELGIION, XETE . REMERAERETE
Z0MEREUH 1ZME B L REBARRINA Wi-FiiEEBER, F# Newcrest IR EFEFHRG
BmMAMK

Http://www.telstra. com. au/aboutus/media/mediareleases/newcrest turns digital mining
future lihir

Verizon 5G BEEF EAIL R EMINFFRIER Corning T/ #A, ARAREEAERIZRE
B 5G I, IETEERAMNMEZIER T 5G MlAEBE tH R LR KM ABRGHERE2 — RS T
" B FERERIEE RS, Verizon #1 Corning B9 2T 18T LME A 5G HARR K IR & #0iE
W ERHERE, RIFHERZEFTEFLRMEE, FER 56 EEMBG LT & BRI ERE
7o M RN 5G s @S B BshSMEMAGVS) BB KM E L F a0,

Https://www.verizon. om/about/news/verizon-corning-co-innovation-5q
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EMNAIFR, 5G AAMBRLMTIWEBEITIWHXFERE, FAORFNEREDF ERNEN
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EMBELRIT 4G LTE MEZHEM £, FIHX — BB s KA 56 MESHEEAT
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H9, Sl¥E

KBRS, UXFEEeN T REAE RIS TE,
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RUNORITT. TSR B/ ERMBRENEXER,;
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26



*NIE 5L

UTEAX 5G TN AREMmARERER:

#8 56 A LA /FHIR BRI

GSMA“5G $&5®”
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GSMA“MZEE A Al

Https://www.gsma. com/futurenetworks/resources/an-introduction-to-network-slicing-2/

GSMA Z£ 15/ “IR*1P 5G AFHt”

Https://www.gsma. com/security/secure-the-5g-era/

GSMA Spectrum BE+“3.5 GHz # TDD RZ”

Https://www.gsma.com/spectrum/resources/3-5-ghz-5g-tdd-synchronisation/

5G-ACIA“5G TF=IENEREB KRB
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white-paper/

5G-ACIA“5G TIKMEHIL £

Https://www. 5g-acia.org/publications/security-aspects-of-5g-for-industrial-networks/

EEERIE 56 MEY A

Https://www.telekom. com/en/company/details/network-slicing-485776

EREME T £ MM T MG FRERBHANRFR SR

Https://www.enisa.europa.eu/publications/good-practices-for-security-of-iot-1
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ZBIEMFT=BaIMBEEM Elisa TRAMBARRTE

https://www.Ericsson.com/en/news/2019/8/Ericsson-and-Elisa-pilot-private-networks-in-

finland

Orange 5G WZZY) K

Https://www.orange-business. com/en/magazine/5g-network-slicing-can-drive-industry-40

T RGEEET /56 XM

https://www.T-Systems.com/gb/en/connectivity/5G-campus-networks

Telefonica 5G EI[XM

Https://www.telefonica.de/news/press-releases-telefonica-germany/2020/03/5g-campus-in-
berlin-basecamp-telefonica-deutschland-invite-the-public-to-try-out-5¢g. html

SRR F (BE)EXMERER A ZE( RedBox”)

https://www.Vodafone.de/business/loesungen/campus-netz.htmi

Zain 5G M8/ ARSS K MY

Https://www.cio. com/article/3534020/zain-upgrades-5g-network-for-enterprise-service-
level-agreements. html
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