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3GPPE FMIZ OIS S ALY, FH| HIZAL, CHE HIZAL & MIZAL Y M7 230 EZ5} CHRIoH B17712H S OF 5000
TH URI7} EOIsHE 2T FR| 0SS 4 EESE THRIZ 2t 0[S EAI 7|2 ACHoll Z&AI WCDMA, HSPA, LTE, LTE-Advanced
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3GPP= 2A EMTL 712S CHE= RAN (Radio Access Network) 12, MH|AQF A|AH LXE CHE = SA (Service &
Systems Aspects) 1&, T0 HIE-? Aot ChrS LR &= CT (Core Network & Terminals) 129 2 L0 22 S =9|6t0{ 2+
E ofeofl= EH MEstE WG (Working Group) S0| ULk
Project Co-ordination Group (PCG)
TSG RAN TSGSA TSGCT
Radio Access Network Service & System Aspects Core Network & Terminals
RANWGT | SAWGl CTWG1
Radio Layer1spec Services MM/CC/SM (lu)
1 . ; I . ) I
RANWG2 SAWG2 CTWG3
Rfjg'f;;eygéé"sfe( Architecture Interworking with external networks
. ) I . ) I .
RANWG3 SAWG3 CTWG4
TR b Security MAP/GTP/BCH/SS
I g . I . ) 1
BdAI;lﬁWG“ SAWG4 CTWG6
Srrl)?acil ggglac"ée Codec Smart Card Application Aspects
I . - 1 ‘ g
RAN WG5 SAWG5
ConormanceTosing Telecom Management
p I
RANWG6 SAWG6
Legacy RAN radio and protocol Mission — critical applications
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(1) =2 MH|A (eMBB: enhanced Mobile Broadband),
(2) IM2[/ZX XA EAl (URLLC: Ultra Reliable & Low Latency Communications),
(3) CHEFAHAZ (mMMTC: Machine-Type Communications)
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(1) =2 AMH|A (eMBB: enhanced Mobile Broadband)

UHD 7|8t AR/VR 2 S22 S ChS % H0| RSt AH|AS ZE5p| 2o O 2 R0 [IRZS ARSI Cf B2 ot
LIS AF85H0] AFBAIE 100MbpsOllAl ZICH 20Ghps7HX| B4 W2 Hlo|E) H&%E H3S SHE BICL. 15GB (Giga-Byte)

AO|=9| 15}HE! Y45t 1HE CIREESH [ 500 Mbps &£E£2] %|Al 4G= 240% AR &)= BHH 20 Gbps &£E2| 5GUA= 6

=7h 2L 55| 7|X= 2H0)| A=t XHEEE OtL|2F =7t oFpt X9 (Cell Edge)0lA = 100Mbps 52| £=E A
o= NS SHE ofd UCt O1FA 2| of Y20 &= BF HO| 27t= fspL, =2 F7|7F Eel= 371 20| AFEAt
Y H0ME B Sle neHE AE2|Y MH|A JhsE Ao|Ch

(2) IMEZ|/Z=X K| EAl (URLLC: Ultra Reliable & Low Latency Communications)

22 97 Ho|, T8 DS 4YS SMS S5 IR ASTYRT, AT interactive HY S MAIZHBIS =7t L
Bt MHIAE CfH[5H| 98t 2O R M, 7IE 44 2] M (Ims = 1/1000 &) Za|El X|gH AZHS Tms £ZEO 2 #4515}
S 22 SHE 51 YL 0| o) PMAIARZ| 2O HEST 47| Sof 2|X5tE TBSHD YUCK, Al% 100Km/h XS
78 20| 21F NS YHS 415k O] Zols AZHS o2 ST AGOIA] 50ms X191 71 Al 1.4 m X2 218 5 HXIA
& $AI5HS BB SGOA Tms X191 71 Al 2.8 cm Xt2 TIY 5 HRIAE 45| EICk (ROl 01242 AR X2l RIS
2|7} OLLID, 5G EHZOIA 9| 712] Xf0|BHS Of BIX| MSS AIZH'S 4 QUCHD SHAIHOF &)
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(connection)

Download of 15GB HD video

4G W) 240sec

= SGIY 6sec

Autonomous vehicle
maoving at100km/h

14m

Within an area of Tkm?

4G ;? 100,000 devices
SG l. . 1,000,000 devices

32 5:4G2t 5G| H|w At




SAMSUNG

of2{gh &erd S ITUNIM A 2= Falet A0 of7| 21 20|04, 4G2f 5G0f| CHEh 27AFS X10|E ghz=0f HlwE 4

N2 AG LTEE 7| A835F AIE 20109 E) EA0|l= Z[C &£E7F 75Mbpst| 2215101 4Gl =& 2 =21 1Gbps CHH| 1/10
& oF Bl $£EOIQUL (=7.5% &) Z[20l|0F 1GbpsE X|@I5t= CHY &0| EA|=|0] 201810 1Gbps 480| 7Hs3Ct &
2t NicHe 2|1 SES M| QA 2 0|AS] A|ZI0] WO, SGE 0|2 ARSI AI8SH Z7|0l= 2 459
20GbpsELt W2 £E9| MH|ATE AR A2 2 O =0t
et ltem 4G 5G
“ e Peak data rate 1Gbps 20Gbps
o User experienced data rate 10Mbps 100Mbps
<:b€t//‘f;m) e Spectrum efficiency - X3
Area traffic capacity 0.IMbps/m? = 10Mbps/m?
Latency 10ms Tms
enryecincy = Connection density 100,000/km? | 1,000,000/km?
Network energy efficiency - x100
Comectonersty e Mobility 350km/h 500km/h
2] 61 4GS} 56 27 H|w
O S FOb4 i3} X D0 7] AL

5G E&2 HE £ M2 MH|ATVF 7HSSHEE, 4G ELF O §e Tt CHE ™olstl QICt 3.5GHz S 6GHz O|st
Z1It4=(‘Below 6GHZ) LML 22 28GHz2F 39GHz £ 2 0|E{IHmmWave) 2 S2|= =130} Ci(‘Above 6GHZ)77IX| &

H A+Edt= 21} HIHS TRt ASVIX = Defstal Q[T

2 5G AICHOf| 28GHzet 22 =AF0f b4 Y2 LR EQ LiZtoA ArE Bi=7t H2 e 2 MEA a5 gl
GES} 20t =7HE it FH0|| Wef CEZCL, &% 8 MHz ~ 9f1GHz =9 =P FO0| SFE + US
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QUXY BYTH7|E NFL} (D P2, $F (S GIOIEIS 7H5oHA of T, MES 56 MHIAT B3 + U 8
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Below 6GHz Above 6GHz

3437 42 49 265 295 37 40

e |

1
2.5GHz 3.5GHz 25GHz 30GHz 35GHz 40GHz

USA 2.496 - 2.696H: USA 27.5 - 28.356H:z USA  37-40cH:
Europe 3.4 -3.8cH; Europe 24.25 - 27.5GH:
Korea 3.4-37GH: Korea  26.5 - 29.5¢H:
Japan  3.6-4.2c1, Japan 275 -29.561;
4.4 - 49+,

India 3.3-3.4cH
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A S48 Z2 Fat=0f HIshA HE|7EK] MItE|X| X5t ZolE 52 S4cts FotE0] AUiX 2 =2 oFst £40] LY.
olgfet =uFute| 2| S48 ==517| ol —1‘—’.;' 7h OIéIP—I 02 OtH|LIE &&5t= BIZY (beamforming) 7|&2 5G
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LESH 4= BE2 OtH|Lt BIY (Massive Antenna Array)S &850 Z2 £M XHlS 042 Ho| SA|0)| AFE5H= Massive MIMO
(Multi-Input Multi-Output)= 5G EZ0f =QI=|ACt.

AGOAME MIMO 7]&0] AFSE|RICLE M2 9| QHH|LLE AHZS10{ BIO| Of|2|5HK| 2ol ALEAF 120 SHAIZF UALT 1AHY
(1D) CHE||ILt HHE S ARV | 20 KtF=(degree of freedom)7t WOt 2~EHSk(horizontal) AFEAZE T 25H=0| TRLCE
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o5t Y EQA LXE X|Y - Network Slicing

J2|1 5G EX0|M= HEQZT &210|Al (Network Slicing) 7|52t ZZH(QoS: Quality-of-Service) EA 7|52 S35HA] AfH|

AGO|IA= Voice®f Data AH|AZ 231 Voiced| CHSAIRH HE S| QoSS HZE1, Data AH|A LIOIME RE AHIAS
ol 3fLto| RS BLSHOE JHE ME|A 7] ZXQoS) S E7Hs Lk TBiLt SGOAE YIEST 23t0jAle £
3, 212t0| Data MHIASE SEE0l HEYS Abel SEH0| JH55T THEt 2 MH|A Y2 CHE AH|A2| AEHS U] of

OI:I:IA-l -u-XIO Ejél-oal-_/'\_ glq

=79|, o|z{et SEAQI HERZ XA S Salf AlZEK|0] Blzhet MH[A (Mission Critical Service) 52| E2HE E&E =+
U E|0] OlsS 4! AFHAH= S35k MH|20] Ciet o HFHAE =S == UCE
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12110 : Network Slicing 7|& 72 =
5G NR EZE2| NSAC} SA= 29101712

G EZ0|M = 4G0|AM 5GE2| RISt 2|8t F0 HEYIZ NSA (Non-Standalone) 7tX=2} SA (Standalone) +x2 R&=
Je{stCt

NSA = Z7| 480 7oiE Aoz oliE= fA= 2, tHEe| o|sd(mobility) 22| S8 =Y 5h= Mo E&i|2! (control
plane)C| &2 4G LTE A= 2-&3HHAM ALEAL Z2i|Q1(User plane/Data plane)di| S dt= H|O|E EfE2 56 Y= =

Bh=CF SA 2= MO{AHLO|Lt HIOJE] A 25 5G| XHH| RS AHESH= F1&RO|CH & 7HK| 712 2E0|A B2 4G,
5G & £ &S SA0| X|st= FEHZ RlststA| EC

Non Standalone — —— Standalone ——

*option3

=== Data Plane
s Control plane

=== Data Plane
e Control plane

JZ 11 INSA/SA 7| 78 =
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Ols&4 =X EE2 BH7|ZH0) 12/d22 FoliX|= A0| Ot &F7|ZHo| 2A 4= A&l §220|= =Tt HX|0] BHE MCH7t

_ —

LteEEte =3 Yee O Mt 7120 A& E2toto] 2 (Release)Btrt.

3GPP AHES BHM, 2 A|7|EE WHSHE 4L Releaselt: 504 TMEHE 52 0710} Relase-14 7HK|&= 4G LTES i1
20| Sgton &|&0| 3K 56 EE 2 201851 60| Release-15 A|7|0fl WHEEICE SE Release-150]= Release-140(A 7
& WTAIZ] LTE T3} 7= ZBHEICE &, Release= 3GPP2| A|ZH A7 Z0|04, 2t Release Qt0| 4G LTES| Tgh E&Eut A
5G BE 5 0f2{ 7}X|7} ZFEICS Releae-150A LI 56 EEE “SG phase 1" EXSR RE0] 0|3 Release-160A LIS
5G E&E2 “5G phase 272t BEC,

Mar.2016 Mar.2017 Jun.2018 Dec.2019

Release-15 |

A

Non-standalone
(Dec.2017)

Standalone

. 5G Phase I

®
inni 5G Phase I
Beginning of
5G Standardization Com plete Complete
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SSEE RUCE SA QF2 2 M2 E0Io] A2 3GPP L{O|A SA 12 28 H BE TSG
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Q3 /5G NR O&t ?

5G NR(New Radio)= TSG RAN & RAN {/Z! T120| 7igt st Aj22 F2Z0|C}. 0= CHFeh STHO||A]
HEHCH 320 MERIH 1 0lf= M, 5G0|M= I 7|s20 200 A 7|E 2R St F
Helo| U0 M ESSHCE EME SFF HFEO| TISISHHAM CHE o Z2|AH0|ME 75t 20| Of
'8 MESCt= Z0|Ck 5GoAM = RETHY MH|A, XA MH|A, =BE2 10T 7|7|2] ¢EY
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CIA| Phase 1 EHA|= “early
2 M1t= NR(New Radio)
£ A& JiE0| 7hsoty,
HZSt= HEHOICE LTE S10]

H % I-II

5G NR EE2 Release-152f11 E2|= Phase 1 £HA|2f Release-16 O|2t= Phase 2 tHA|= &2 EIC
drop”("17" 12 &), “freeze” (18 67 & “late drop”(18F 128) S 2 MES}IEICEH X|S7HK |9|
O| EZF3SI0|CH NREZ2 0|0 “early drop”0f|A H2|El HISER (non-standalone, NSA) &l
NSA gHAle 4Go| A0 HEL 39l EPC(Evolved Packet Core)2 AFR3SIHA| 5G NRO| 4G LTEES

G 20 5GO)Z ZX&t6t= S (standalone, SA) EHAl2 18 620 2bZEICtH X X2l Phase 2EF 2| Higk
HE|X| LUK 5GC LU NRe| M1} 7|52 SF4MA|7| 10 3GPPOJ|A ‘H{E|Z(Vertical)' 0|2t E2|= ME2 H| =LA 220
Host 7152 MIE3517| It F0| 7Y E Z{0|Ct o HE|ZH0| Zetk|l= FAH Aitelol= XE2Fd, AOE 3%, W
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XUTAO ZHOU / & dFAL &= 914 (3GPP RAN WG4 2|F)

Q1/RAN 4 223} O29| o|& oi&to] CHs M5l et

3GPP RAN WG40||M= SAIATEAL 2 HA 2+ Ao M2t ot CHY S Fo|5tn] T A 7|X|=0f st s 27 At
g U HAE g5 3 FOSICE 3GPP RAN 40| | & 2+ A2 & 215 7|3 E Zk=2] A 7|20l &5t 7|&E
= 0= EICh e 2 = RAN 4 2|IE2 2|9 & FAfotl F0iXZ2e| oA grolof| =25t=F QtLst= a2 ot Cf
E WG % =39 o|&=1t a7H 3GPP &Y A|l2lZ 7SO ot S RANA 9| J&2 £35] Of 3|2|ef o X =2A &M
= 7|2 5{of StCt

Q2 / RAN4 1 E0f| A O|Z|:H Release-152| F=S&DtSH A= 0j| CHsH MsH =hat

173 12 E7tX| RANA= UE M Fhb4= (UE RF), 7|X|=2 &M =1 r-.- (BS RF), RRM (Radio Resource Management), Et2f
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About Samsung

Samsung inspires the world and shapes the future with transformative ideas and technologies. The company is redefining the worlds of TVs, smartphones,
wearable devices, tablets, digital appliances, network systems, and memory, system LS|, Foundry and LED solutions. For the latest news, please visit the
Samsung Newsroom at http://news.samsung.com

For more details on Samsung, please visit; https://www.samsung.com/global/business/networks/,
https://news.samsung.com/us/, or visit Linkedin @Samsungnetworks
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