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Charging Control Mission Critical Services
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2511 75 ¢4
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6G)0| Tl=kotl, ISATSHC| 2717t =D, M22 St 71550] 851 7ISaHE0)| e,
HHQ] At 71Zh S0 I—. MOZ PIH0[=51 M KOF Tl 271EAT QT e MH|A=
LML U0 OfL=t =2 A M, QUAH MY, =EHC 3 SEYR0AY ARt 233E

MM 0127 [0S F0 CHott] Di=2t =& A 7|20A FirstNet LTE ¥HE 14014 HPUE
(& HL7))2 ABE S2USIAL. 0l= BE ADIEES| £ Hr} TH2f 6 B0 siF5I0] S2ka 2t

Ct.
d 23 H0H £29] Sy =30] 2 A= 7|HEH. HPUEE £ A = Q1 210 st

ol>

o o

71X = oA SHtE MAZ == US AOIT.

2.5.2 3=

LTE 7|01 7|2t6t0 M= E3kAS RBots ESN YS 7HGHL UCH A2 Al o) 2202
TR, =2 2201 Lot 22 Lot 35 2015 1280 REZ2EEZE M 0|SSAAIIAL EEZH 256104

TH0| NS HHOHSAIS SZEHE AHERS SYLX| QIUON EEZ 2ot AHERS

Lo Lo _— "1 O



<@

0|2at=Ll, ESN Y= ?lot H+=2 #=Es 7K=2 UE U 52 FI+ HIEH St 2

800MHz tH0| OIS &5 ofal AT ESN &Of 1= 117 2-152 2T,

[ 2-15] ESN & 72

2.5.2.1 Delivery Partner — KBR

—

of 75 DRHE 2%, U 0% T2, Lot 2 S8 HB, IS I AHIA U XY MA/252 Yok

HHE TFEHO|C

2.5.2.2 User Services - REZ2IEEM
xof 4= Ciat

B AAE S, SSUAFSH 715 (PTT/HOE/HIHR ), SSEUZ M3, 7|1EY 35, o

OL-L-O -

215, AE &el, HIEAIFLH T Y, TE 2E Lots1e| 7|&X QIHT0|ARL OfZAF THE7| £e] MH|A,

LO,

OSeA01E AL, 024 X|E 3 MH|A EHelE MSok= AH|A MSAO0|CH



2.5.2.3 Mobile Services — EE

AZH0| 22 M=2Y SIS Ze S LTE Core?t eNode U, Lot 201 7|85 T&4S MSdte
0|SSAIY AHRIOICE =, Lot 3 Mobile Service & HYdt= EE 0|SS4 A

fHXt= LTE 2
X

7IX=E MSot0] LTE S3t3t MH|A FES BESei. EE= 2018E X0 4G S3120] E=

X|SICHH| 90%0f| 0|21 QICHT 8i5iCt

EAS A2G

[22! 2-16] ESN EAS2t A2G S35+



Q 2. Public Safety £41 3t

Lot 2 User ServicesE @Yotz ZEZet £2H2 PTF/MIAIII/HIOIEVHIEI SO SIATSA MH|A
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[12 2-22] FHI0| 2021 TZHE D23

255=2F

MR} TelstraZt Ericsson, Qualcomm % ZEZ2tE28 0} ¥=H6I0, LTE AZU0A LANES®
Emergency 2HE AfHIA 0[SO MIOIRAHIAS KBS UG, MHHOEE 0127|207 Zol=2]
QU0 RO EIC

20174 2€0] Telstra?l LTE 420X 3GPP Release 132 MC-PTT EZ0| ZHot0 LTE-
Broadcast (LTE-B) PTT St MZSICT YHEIRACL Telstraz= X S5 TH0i 850 MHz T2
8,300 7 OAk2| 7|X|=1t 700 MHz Tt 1.8 GHz THQ| 4G 7IX|=2 6,000 7H 04 MX[SIACHD
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3. 0|sS 4 Tlet ¢

3YUME= 3GPP Rel-13 PS-LTE 74 Al 0|=2] 0|58 Tl=t 71& & S0lA PS-LTES] Tt

JIEEM HEO0| eE= R JIsES AR

3.1 LTE Zl=} 2igt

3.1.1 LTE 7%t &9 Tt

LTEE= Long Term Evolution(&7] £l&h)2] 20 H30| 0 SMSAC] BESt 717121 3GPP(The 3rd
Generation Partnership Project)0iiA BEE0{R SMUHERT 7|2 M 14 24 HIO[E MH[ALL &4
MH|AS HMEZot7| I8t Z40|Ct 3GPPOIAE WCDMA(Wideband Code Division Multiple Access)
0]=0f HSDPA(High Speed Downlink Packet Access)?t HSUPA(High Speed Uplink Packet
Access)2 A= HSPA(High Speed Packet Access) 7|&0C2& 7[olg4MO2 S7t6tL U
ARt AHALS| HO|H MH|AN| Ciet At S7tx= HI0|E BT S X2|ok/|0l= £Eoltt
AS 2AX[oIACt.

M2tA, 3GPPUIM= &= 10 E= 1 0|27HX| 3GPP 7|9 Z™E= 71M717| et M22
7|&29| Tgte| WO MS BIA5I0, 3G AAHIQ| At7| FlsKLong-Term Evolution: LTE)0| CHEH XIS
K|t 2004 11LEE] AIZGHICE Of I AL = LTERH= HEO0| IHZ M2 7129| 0202 AFRL|H|
ALt

0| 7|82 MIHHE(channel bandwidth)S 20MHzE A5t 7|X|Z20A HUT|Z2 MEoh=
st 3 (downlink)0ilA Z|CH 300Mbps, SHE7[0IM 7|XI=2= ME5h= otd A (uplink)OilA Z|CH
75MbpsE &&E 4= US =0 AUCE. Ofef T2 LTEO| CHet 3GPP 34! E2|0|= 017 0|Ct.

rr

EX: http://www.3gpp.org/LTE

[213 3-1] 3GPP 34| LTE E&|0|= 012
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LTEE Moz E8iX|l= HA0|I 3GPP & (specifications)lA LTESQ|] ZAIXQI 2M
OIE{H|O|A(air interface) HZE2 E-UTRA(Evolved Universal Terrestrial Radio Access)0|11,
SAQIEHO|ARL HE0 7|X=1 HEUV|E EEoto FAMTEEY(Radio Access Network)0ll siE5h=
HEI2 E-UTRAN(Evolved Universal Terrestrial Radio Access Network)O|C}.

Ol= H| 3MItH WCDMA(Wideband Code Division Multiple Access) AAEIGIA UTRA(Universal

Terrestrial Radio Access)2t UTRAN(Universal Terrestrial Radio Access Network)0l| Z+2t LH2&=

EEEE R

r

LTE-AdvancedE= 3GPPOIA 4G 0|SEAIQ1 IMT-AdvancedOf HQt5t0] 4GZ &1 27| Liaf
DIELTES| & 7|=0|C.

3GPPE= 20084 4 = &17(Shenzhen)OllA 2F 3004712] 7| O =2 E| 2800{H0| FA{SH B2l 24t
workshop2 Eall T2 MX YA 2 AFAKFSQ| LTE-Advanced0il CHet Q7 AKgt 2! 7|% 0|01 CHEH

OZAZ FIEISIRULE O] I Vodafone, T-Mobile, China Mobile, Telecom ltalia, NTT DoCoMo & £
Ols8 4 AFAE H2Fet QA2 Of2let 22 &S ottt

nJ|ZE | TEAC| S K|

w A| AR HX| HIE(CAPEX) ¥ 2& HIZ(OPEX) &4

» ATIE R AIRO0IA S 854 (flexibility)

= NGMN whitepaper0f] A= AAR M52 SHZ

CRNESCESEEo U E-

n M Z7|(cell edge)OllAQ] Ms TH4

o

A

0|2{St LTE-Advanced? d& SHE= R 2 AL MC=z ZYE HAQI NGMN(Next
Generation Mobile Networks)2l QFALStS ME2H =0 04, Ericsson, Nokia, Qualcomm,
Samsung 52 MZYAMSE LTE-Advanced= ITU-RE| IMT-Advanced Q7AtlES S7Iol0F eith=
9|A0| TIRUATH.

OlE E0{, LTE-Advancedt|A downlink?| peak data rate= 1Gbps MEIX| X|[&aH0F otl Ol
PloliM= H2 AHE H=F0| BQeM|, 0| B2 £ L7| flof BQet Ft= A2 £0 U= ofte)
MEZ 77 EX| oo 2 ) A2 B8t IHHS 0 7 AEdt= AHE™ &4 (spectral aggregation)
BIAI0] HQGICH= 9|740] BUCE LS uplink peak data rateT= SU-MIMO(Multiple Input Multiple
Output)E AHE510] 7|&2] LTEOH| HISHA 7| 7H416HO0F SHih= 4 2HS0] AT

LTE-Advanced?| 2 Q7 Alels =2 HTHEH Table 110} 2T 07|0IM= 2t =82 7|E9



LTES} H| 5104 LTE-AdvancedOfiA QoL 50| JME|= XIS H| w5104 LIEHCY,
St L TE-Advanced= 7|& LTEQ backward compatibilityS MI6t=2 /0 JANHA 59

ASS TEHOF BT

m Rel-8 LTE S LTE-Advanced LA SZEISt 4= QI0{0F BiCt,
m | TE-Advanced HZ2 Rel-8 LTE YA SAIE 4= QIO{0F STt
= Non-backward compatible®! QASE RANS| A0 27{510 2= 2= QICt

I 3-1) LTER LTE-Advanced®| 27 Atgt H|W!

o

si= LTE-Advanced LTE
Peak spectral efficiency DL: 30 (8x8) DL: 15 (4x4)
(bps/Hz) UL: 15 (4x4) UL: 3.75 (1x2)
(bps/Hz) UL: 2.0 2x4) UL: 0.735 (1x2)
Cell edge spectral efficiency DL: 0.09 (4x2), 0.12 (4x4) DL: 0.05 (2x2)
(bps/Hz) UL: 0.07 (2x4) UL: 0.028 (1x2)
Speed (km/h) 350 (up to 500) 350
DL: 1Gbps DL: 300Mbps
Peak data rate
UL: 500Mbps UL: 75Mbps
Idle-Active: 50ms |dle-Active: 100ms
C-plane latency
Dormant—Active: 10ms Dormant—Active: 50ms
U-plane latency Less than LTE 10ms (one-way at IP layer)
C-plane capacity 300 active users / BMHz 200 active users / bBMHz
4= [TE-advanced?| |HE= 7|E9| LTE B0t 24 iE 49| MEEEE M 4 S7tA|AH HYHIE
& HIE (cost per bityg HS R ofl, 2ol AHZ|X|2t S & 52 FM BMA 7|58 SHAZ|LD
A AN TS SE M, ZHIMN 7= 2 S Sall 71E LTEQ] g2 3 7Iiidsk= A0,
LTE-AdvancedO|Al= LTEZ} 20MHzE z|C XY UEZECZ st Zi0f| H|off &M & HZE0I
100MHzE RME5HH 2| & £EE 7|MC= FHAIZIDE LEHOZ 100MHZE AKEC=
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gEotl U= 0|SSL ArgAtE BAl RO T2tA o tHEel o5 R0t M8E = U=

spectrum aggregation 7|=0| Q51 L5t 0|2 ZHYS AtEoIC ELU| 7|& LTERS| backward

compatibility7} 0|47+ & &= ATt

ULel H& AR J1E LTEOME= PAPRES 'R37| Rlofl ofLte] ¢1dH it Y= AkEok= SC-
ArE

FDMAE AtEoIE=H| 01 7H5H| ?lai R 71 HYHS KA

Sk= NxDFT-S-OFDMARt

HEMO| HHIATIE S0{A clusterE dMotd SAHEXOQI clusters A6t M&6t= Clustered

DFT-S-OFDMA(C-DFT-S-OFDMA) #HAIE AFREICY,

Z7|0fl 4G 7|&2 &Q1%)7] Y8t LTE-Advanced= 3GPP EZ0|A Release 101} Release 110]|

SHYEICHYT = 4 UCE LTE-Advanced? FQ 7|52 Release 100 L&t 0] U1, L2 IHME

7|51} Release 1001 Z2FEX| oM & O =27t § EQet 7|&S2 Release 110 QAL
E-

LTE-AdvancedO|A Release 1001 Zat=l= +Q 7= 2 7= ME0]| Uist et £ EX2 US1

20| QOoF=l 24~ QICt

m Carrier Aggregation@ 2 HL} 52 Y= X|H
[&1}] Z|Tf M4 &= J§M, LTE Rel-82} backward compatibility Xl&
- Z|t 57 Component Carrier(CC)E At2510{ =0 100MHz CHEZE X[
- CC2 Rel-8 LTE carrier?t 3&2| 22|45 (Physical Layer) I}2f0[E AL
= Advanced MIMO 7|& X|¥
[Eul] 2 HE K= A EF Y
- Sr 30l Z|CH 87K 2f|0[0{7kK| X|&
- A0 ZICH 474 20|HE X[&5k= SU-MIMO XMiEs
- MU-MIMOZ| 7§M
» Heterogeneous network (HetNet) 2 elCIC (enhanced Inter-Cell Interference Coordination)
[21] Cell edge throughput 2! HH2|X| &F&
- O2 &AM MHS 7HK|= overlay A 2H| 78 Z&(interference coordination)
= Relay
(2] AHHEIX| W 2 R
- Type 1 relay0f| CHet 2M
- Rel-8 LTE HH|AH=

[

15t MH|A FHO| St HIS
M s XY

1=

JIX=L= H0l= At 22 29 A 7Y



LTE-AdvancedOiA Release 110 Z&tEl= =Q 7=} 2t 7|&9| EX
= Carrier aggregation (CA) enhancements

- 282 FHAZ|L HetNet2 74M617| I8t F74EQI Carrier Type (Non-backward

ro

Chah 20

compatible carrier)
- C}2 HHE0|A T2 TDD Downlink/Uplink 724
- UL Carrier Aggregations /8t multiple TA(Timing Advance)
= Enhanced Physical Downlink Control Channel (E-PDCCH)
-HOo Lo 22 =7t F7tE Carrier Type, o4 Y9 [CIC, beamformingdt
CO|EHAIE|(diversity)E XI5 | fI8t 7H4E DL control channel
m CoMP Transmission and Reception
- Homogeneous/Heterogeneous WEYIE /st CoMP
- DL/ULZ| reference signal, control signal Sk
- Mg HE FE (CSI) met 2 =Y
= Further enhanced inter—cell interference coordination (FelCIC)
- Hs Q|st ZHIX H(interference cancelation) 7|&
i) CRS canceller from Macro—cell
- ABS (Almost Blank Subframe)& /8t non-zero & M&
n E-UTRAS| 2|4 & QAR &4t interference rejection
- Interference rejection combining (IRC)7} 2% UE £=A17|
» 2X| L 2ZZ(DC: in—device coexistence)2 /5t ZHIS|I|0| AFREl= A|29Y L ™K}
- SUsH & LHO| /A= LTE, WiFi, Bluetooth, GNSS M &441 ALO|Of|A LMGH= M S
OjotALE 2tefA7 = 7|
- Rel-10: ST A AL2|Q =21, 7hset oflZ of ME
- Rel-11: FDM/TDM 7|8t9] S| ZZHS 2[5
» Enhancement of Minimization of Drive Tests (MDT)
- 3& 0|2 HAEZ Hiok= AIYAS HIES 37| floH eNB/UEZRE IXIZEt 71
FH g SHuUE sHol| fle LY MS.
- Rel-10: R4 415 4 28 £ (0f: RSRP/RSRQ &) EA|
- Rel-11: QoS &3 (0f: throughput, traffic volume) EA|
= MTC(Machine-Type Communications)S 28t RAN Z}26} K04 (overload control)

- ARHOR AHS| U2 40| MTC B2 HEYIS B55P7| 93t 219

ne
fo
rat
P
]
1
o

E
A
>
0F
=

o
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- Rel=10: RRC connection0| AZYS! I HAXE Th7|AZt (backoff time) &
« MTC E{0|2S0] ol EEst CN 155t 3|T|(overload avoidance) 7ts
- Rel-11: broadcast0ilA{ §—.’é =| T ZX|(extended access barring) EA|
« MTC HO|ZS0f CHal 85 CN/RAN 2426} 3|0 ks
m Further self-optimizing networks (SON) enhancements
- HERF 2X3E E0[6 ob7| flet YWl M3
- Rel=9/10: intra-RAT MRO / MLBO{| CHSH &X} HA|
« MRO: Mobility Robustness Optimization
« MLB: Mobility Load Balancing
- Rel-11: inter-RAT MROZ QI8 HX} HA|
m Network Energy Saving
- HERF oA BE= E0[o1 of= Y M3
* Rel-9/10: intra-RAT Of|LX| &2 =Xt HA|
* Rel-11: inter-RAT & 8FAE intra—RAT Of|LIX| EZ HA|
» LTE RAN Enhancements for Diverse Data Applications (eDDA)
- AOIEEI 22 Cifet HI0|H E2iTE 12{oh= RAN 01| CHeE A & EHA|

=

|'0II

= Further enhancements to H(e)NB mobility
- Ii220X HeNBZ2| hard handover 7i1 3! soft handover
- macro - open HeNB, macro - hybrid HeNB, open HeNB - hybrid HeNB, hybrid HeNB
- hybrid HeNB 72| 7iMEl 0|54 X[H

3GPP BZE 7|ZC=2 = [, 4G A|IAE2 Release 102+ Release 110 HA|E LTE-Advancedz & =
UL, 5G AAE0| HE0| 2AXCZ AZRET| ™ o5 4G AAE! 0|20 MH|A E 7|5 YEHo=
Beyond 4G(B4G)2tl XL} M2tA, 3GPP BE&E 7|Z9 2= Release 122 11 015 HE(0|: Release
13)2 B4GO|| siigst= 24 7|&0[2t11 & 4= QT

Release 12&= Rel-8, Rel-92| LTE % Rel-10, Rel-119] LTE-Advanced?| M52 SHIAI7| ALt
M22 7le5S Eeoldl I, 37| sl 20| 27 &= UL

w HEQT S0 H0IX| 52 SSM7I= 7=

- A% H(Small Cell}2 flgt 221452 7

+ 256QAMIL 22 SFaka 3 9| Higher order modulation

+ Small cell discovery and support of cell on/off mechanisms

E



« Radio interface based inter—cell synchronization
« Interference management and traffic adaptation for LTE TDD
- A% M(Small Cell)2 25t M2 T2 EZ(protocol)/0f7 [ElX 741
+ Dual Connectivity
« Mobility and SON enhancements
- 3D channel modeling study
« Terminal-specific elevation beamforming
« Full-dimension MIMO(FD-MIMOQ)
- Non ideal-backhaul& 7Xl= Coordinated Multi-Point(CoMP) St
- Network assistance interference cancellation and suppression for LTE (NAICS)
m 0| & O B2 AMEZS MiZok= /s
- Carrier Aggregation advancements
+ 2 789 Uplink 7H2|0(carrier)E X|&ot= Carrier AggregationS H2l57| {St RF Q72ALS!
g9
+ 3 719 Downlink 7H2|0{(carrier)ZE X|&5k= Carrier AggregationS H2|5}17| /5t RF QLALS!
g9
« FDD/TDD carrier aggregation framework
- LTE-WiFi M HS(radio interworking)
« IDLEZ} Connected ZEUA LTERF WiFi 7He] ELt 7§ME HS(interworking) &3
- 0|2 Soff AFUAS0| 4 ME &= 3 HEYT =220 M) LTERQF WiFi Zt01] EEHES
« 270l flet A
= 22 MH|AS 7kS0A ol 7| & MEIAS M7= 71s
- Low—cost MTC

« 2 0|0|E & £EE 7HK|= Machine-Type Communications (MTC)S /ot ZEQ|

HRS U=
o= XT

= 0] XY
« F2 MELE 0| M2 UE category (Category 0 UE) H9|
(2T 1 Mbps &= HIZ, 1-Rx QHE|LE)
- Device-to-device (D2D)
- S 2t SAE & I, 7|X[F0|L ZOHERIE SotA| ¥ HE 7H A S

—

02
it

A
e

HiEot= A0

uu o

« Public Safety (PS) 2 Consumer use casesE 2Jall proximity servicesS

7o
=5



« D2D discovery? D2D communicationsC 2 25 &
* HIERS AHH2|X] LHOIM D2D discovery
* HEYT 2| X| Li/2/0ilM D2D communication
* (=2 PS applicationsOfl =)

20144 12€ 0|2 OFR20|0|M XIsi= 3GPP RAN 66Xt £3|0|A= Release-12 MHSS =256},
Release-130f| siE== A+t HHSS SCIoIUCL 71ES BF0M X[Hok= 71sS00 tHot ds=
JHM5t = Q7= Release—130= AL LAt S0, HEUTE RHEL(D2D)2| B2 7| Release-127}
0| HEYT AHH2IX| HEY 2ol AS WoZt D2D 7158 Xshs WRE Z&6i=D, Release-
130 M= LA HIEHT AHHEX|ISE HOH RO T 227 2 S410] 7ks0l=S of= 750
ST ALt ESE Release 13 ®7K|= LTE-AdvancedO|A X 5742 Component Carrier(CC)E
AE5t= Carrier Aggregation(CA)E 12{otRCt. SFX|TH, AIFAIS S| A Ok &t 2 [ TE-UE
CHb|oto Z[CH 32702] CCE At&ot= CAZt Release 1301 = UL

3GPPOIM= Release 132 Ef LTE-Advanced?| £I&tE 7|=S LTE-Advanced Progtl! £227|=
otdl, sfE 2% 7|EQ| LTE-Advanced?t= U7t THE HEHZ HESIRACE. Figure 4= LTEOIA LTE-
AdvancedE 1AM LTE-Advanced ProZ Zl3tet= IHEE & LIEHHL QUCt 5 2 250l sHEE=

3GPP2| ReleaseE & HO{F11 QICt.

IZI°|'

[22 3-2] LTES| Tat up-gnt 2t #F 71£0i| sig=l= 3GPP Release

= HEY + ATt= Tyt 24 2t AU 0IF 7222 3GPPOIAME Rel-122E 0| 2{gt



2 GCSE(Group Communication System Enabler)0|0, 20154 320 22 %|ICt 1 0|F Rel-
130|A= MCPTT(Mission Critical Push to Talk), eProSe(enhanced ProSe), eD2D(enhanced
D2D), IOPS(Isolated E-UTRAN Operation for Public Safety), MBMS_enh(MBMS enhancements)
710 gt BEst MAEUH 2016 30| 2==ACH £oF 2016 3HEH Rel-140M=
MCVideo(Mission Critical Video)2t MCData(Mission Critical Data)dil CHEt BEZE&17| RISHZ| QAL

PS-LTE= “LTE for Public Safety”S &0{A LIEHH Z10|Ct. Ol= 3GPP Rel-12, Rel-13, Rel-
14 BZE 40| 28t LTE HEQIFE 7(8C= ot S3UM 3 iS4 &4 HE 7|5S0(0,
0| ZIHSH PS-LTE=tL R2|U=t0M E2= ZA0|H. =, PS-LTES &2 200 EH 532

= A= LTE 7|89 41 7|=0|11, &2 2b|== 3GPPOIA 352K &
MASHECZ 712 LTE BE0| 71822 HESIE FLoh] = HYet 7|8 st 387150(2t!

o L-_O—

= &= UL} Figure b= PS-LTES floll 71E2] LTE E&0| F7te 71552 201 AU

U HYLSABOR AIRY &

o Lo =

EX: TTA 7I=511M TTAR-06.0169

[ 3-3] PS-LTES @foh 7|1Z2| LTEX| F7tEl 7|&S



EX: TTA 71=521M TTAR-06.0169

[T12 3-4] PS-LTEE @I8t =8 7|£9| 2AI2F 3GPP BESH UF

3GPPOIM HE3HE PS-LTEE ®Iet 7|&S2 37| PS-LTES S8A{H|A 7|&3t PS-LTE
SEMHIAE X5l | flgt 7|V a2 23 E 4 U0 (OE 3-4 ).

PS-LTES| S2MH|A 7|&2 J12E5}F MH|AOI MCPTT, 12%AH MH|ACI MCVideo, 12H|0|E
MH|AQI MCDataZt 92M, 7|8t7|=2 ProSe, eProSe, D2D, eD2D, GCSE, IOPS, MBMS_enh7t
UL Est 0] 7[BH|&E2 0|0] ™ HOoZ SEGH= LTEQ 2MXSU(RAN: Radio Access
Network)2t ZHZ(CN: Core Network)?l E-UTRANZ} EPCE 71t Z0|Ct.

0] 71875 S2 7152 EJ0| Wt Th3at 20| M 7HK|2 272 4= UL

m ProSe, eProSe, D2D, eD2D= LTE 7|X|=29] A AH2|X| /2| U= HUSO|AH S 7F ZXSEM0|

JKs51A 510 MCPTT, MCVideo, MC-Data S2| S2MH|AT} 7RSEE 6= 7|#t7|20|Ct
= GCSE, eMBMS, MBMS_enh= 18848 88X = X|2ol7| #lat 7|BV|s2M 18840
2710| &= MCPTT & S8AMHIAE MEoh=0l UMM FHTL H HERT XS Hooo
2880 St & == W sh= 71=0Itt,

Lo L= 2

" |OPSE 7|X|20] T HAH0| ZOHS AL 7IXZ =02 MCPTT 59 S8MHIAZS

=

MEe 4= QU ot 7[Et71=0I.

3GPPOAl= PS-LTES] BESIE 5t SA(Services and System Architecture) WG(Working
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Group)B(SAB)E 2014H 12801 SA 7|= #4 & ot 4145t MCPTT 8 332 387(=9
OF7|EHIM(2H A (stage 2)0i| s E) BEFSHE MESH|2 3Lt CT(Core Network and Terminal)
JETHIE U WOSS H2tat YESITRH| 7t IRES, UEYTA 7t IRES, ANETIC 22

HZ2HE HEoil QU

3.1.2 MCPTT 7iQ% =2 EX

Ol eProSe,

>

MCPTTE E-EUTRANZ} EPCE TAE= LTEYS 7|#IO2 5111, PS-LTE 7|87
eD2D, GCSE, MBMS_enh, IOPS 59| 7[Et 7|=5 ME05tH JI8=5d St X 7iE 54 S=MHIAS

HNiSote S8AHIA 71E0|H

L OO

EX: TTA 7|=E 1M TTAR-06.0169

[2&! 3-5] MCPTT 7HE =

Figure 701X E0|= A 20| MCPTT= On-Network MCPTT AH|A, Off-Network MCPTT
MH|A, UE-to-Network relay MCPTT MHIAZ EFE £ UOM 2t MH|A= TS £2 EXS
7110t

m On-Network MCPTT A{H|A

- LTE 7|X|=(eNodeB), EPC, IMS, MCPTT serverg AtE6t0{ LTE HIEY3 LHOIA X|&E=
MCPTT AH|A

- 1ESs JiESE Hlg 5SS} 2482108 4, SEtlss), 2 Mo, 28 4z

iy



Mo & ME|A HE
m Off-Network MCPTT AfH|A
- IMS, MCPTT Server S2| HIET QIT2}IE AIRSIK| Y= LTE HIEY T A Tzt KIHEA
71291 eProSe 2t eD2DE 7[HtO 2 X[ Z|= MCPT AH|A
- 153 MESS HiY OESsE 548308 &, J2HLEs), L Mo, 18 M=%
MO & MEIA HE
m UE-to-Network Relay MCPTT AMH|A
- LTE 7|X|=2] {H{2|X|(coverage)Oil £5HA| 242 HHLOA| 7|X|= HH2IX| L] HH(Relay Dete
gl D2D HZS Sall K== MCPTT AH|A
- On-Network MCPTT A{H|AQL SUSH MHIAS MBS EICH

3.1.2.1 MCPTTE| =X Q1 Atet

LEHRI MCPTT 1= 2+ A2 T W8S Z&itt

w129 FH| EEE Pl Y AGAE SSUT FAL7I5E ERZ St HISSAUH 1SS ?Iof
MCPTT && MAIEY & ALH REL XOICE. T AGAtE 71E29] & =0t MCPTT £/49| B2
QASE SEOIN 2Yots AS B & UL 01 ?loiM=, MCPTT 7|58 249 F2& =25
/522 ZoliEl= A0| 2+t

= MCPTT MH|A HZE floh & #12= 288 HM(application plane)dt 415 H|0f HH(signaling
=l

control plane)2 2 T2

s MCPTT 542 UR7t THE HS2AH 0180 MH&E57| !lchM, MCPTT #12= & &2
7|s(group management function)(td: admission control; linking of groups)0| PTT £
7|15(0: "call" setup/termination; allocation of TMGI to UE; floor control;) 2 25 H £2|= =0
LRI/ O{0F Bt

" 240 ST UTY 20 2N U= ABA OES MISoM Fd/oiME 27t UL m2tA, 012
Flofl SSCH A7He| & QIE|H0|AS MISoHOF SfT.

1 2I0l= MCPTTE| 2% 2+ Af0ll= CH22| 21 ARKS0| Zf|0f AL
n 2 @71 AtSF (Roaming requirements)

w 0|C]0] 2tRE 27 At (Media routing requirements)

n AF2XL D &2 27 AFSt (Requirements for user identity management)

» & A0 EE| (Group affiliation and de-affiliation)
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u MCPTT & 2378 (MCPTT call requirements)

= MCPTT MHIAZ QI3 GCS AS(Group Communication Service Application Server) QT AfSt
(GCS AS requirements for the MCPTT service)

m UE-to-network relay MCPTT MH|A 27 AFgH (UE-to-network relay MCPTT service
requirements)

= H|0{2{ 22| (Bearer management)

u MCPTT A|AERI AS HZA 3 AFSH(MCPTT system interconnect requirements)

u MCPTT AFX} Z2E Q31 AKSH (MCPTT user profile requirements)

3.1.2.2 MCPTT &3 H|ZL|A 2A|

MCPTT user
agreement /
MCPTT service

arrangement

MCPTT user
agreement

MCPTT
service
arrangement

MCPTT service
provider

Mission critical
organization

PLMN operator service
arrangement (includes
PLMN subscription
arrangement)

Visited
PLMN operator

Home
PLMN operator

PLMN roaming
agreement

[T13 3-6] MCPTT & H|ZL|A A E [EX: 3GPP TS 23.179]
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18 3-62 MCPTT AIEAIE X[ &5}/ | #lef HIZLA HAS LIEH 1 U

i

MCPTT AF2At= MCPTT AFZARE MC 24 ZH9] gets 7|8te 2 SHtol MC =4{0] &5t ET.
MCPTT AF2AH= MCPTT AF2X} gkt MCPTT AH|A XS 6HLe] MCPTT AMH|A HIEARt SHE 4=
oIC}.

MCPTT MH|A MSARE & 2SA= HIZUA A0 Tt S 24
HIZLA 2= ohtel 220 ME LA LO| &t MC Z&2 02| 72| MCPTT AMH|A HISAtRt
MCPTT MB|A gofs Sis 4= QUCt 0] B MC ZA2] MCPTT AtEA= gk & sttel MCPTT
HNISAOl 2foh ME|AS &A| ET.

MCPTT MH|A HEXH= 62 MC &2t MCPTT MH|A @HE HE = UCE MCPTT AMH|A
HSAk= 2f He MCPTT AARE MCPTT AFAL ofat MCPTT MH|A S a4 AT

MCPTT MH|A HSARE & PLMN 23At= SYet 2249 250] 2 4= UL 0] 32, 0/ 4R 0| =
Lo H|IZUHA EAI= oLt 2AO] LRI UO| #Lt,

= PLMN 23Xt= 549 MCPTT AfH|A KIS PLMN 28AH AH|A gEE e 5+ AL,
MCPTT AMH|A HEA= =42 & PLMN 28R PLMN 23Xt AH|A SES S 4= UL

MCPTT MH|A HESAt2t & PLMN 234t 782 PLMN 23 MH|A &89 Y22 PLMN 7+
0| MEE == UACH, Ol= MCPTT UEZt & PLMN 23 30| S=ok= As of=le!tt.

2 PLMN 23Xit= =242 &= PLMN 234t PLMN 22 s8S %E &+ UACH U=E PLMN

2AKE 24:0] & PLMN 28XIet PLMN 2 $8S %S 4 It

zlo] egel £ 9Lt 0] 3
|

3.1.2.3 MCPTTY| 7|sX™ 2 & (Functional Model)

MCPTTE X|ot7| @[3t 75X REe F&X HH(architectural description)S & 2202 7K
S&E FHC= YolHL}. Eef, 2 T2 2472 SEANQ UAC2 SAoIH HEE HHR=RE QF0|
2 [ AZE T MHIAS HSoHH, Lot AZE T MHIAS QFoks YA 2 SASIT. [ebA,
2F H2 24 BH| D2 Hok(security)s EE2 H2ISIT.

MCPTTE $loiAl 22 IH(Application Plane)t A| 142 M| HH(Signalling Control Plane)0|
AP EICE, 72 3-79F 12 3-82 MCPTTZF On-Network® X8t o] S8 Heinh Al 122 F|of
Bl 7|SA BHS 212 LIEHA D QT



Other MCPTT MCPTT-3 MCPTT server MCPTT UE
server MCPTT-5 Rx
MCPTT client
Media MCPTT-6 MB2C
MCPTT user MCPTT-2 distribution
database function MCPTT-7 Media
MCPTT-8 mixer
Irf1tervt\{ork|tng WE-1
unction to MCPTT-1
legacy system
Floor MCPTT-4
Floor
control articipant
server MCPTT-9 p P
CsC-3
CSC-5
Other group
management CSC-7 Group CSC-2 Group
management management
server .
server client
Configuration cSC-4 Configuration
Csc-13 || Management management
server client
Identity CSc-1 Identity
management management
server client
CsC-10
Ke [ Ke
csc-9 Y Csc-8 \
management management
server client
Common
services core
EPS

[22 3-7] MCPTT 88 BTl 7|5%

=~

EX:3GPP TS 23.179



o 3. oissn

jta}
Ior
ror
ofor

To other
SIP core
SIP-3 -
SIP MCPTT UE
database AAA-1 " Registrar | LI ”””” / SIP-1
A, ! ILocal proxy/! . .
i finder/ R | Signalling
. lcsck | POSCR Rx
MCPTT server :11’::::::{ | 3 user agent
sip-2, | | Registrar- |
SIP AS | AS selection!
| /S-CSCF
SIP core
HTTP
server HTTP-2
HTTP HTTP HTTP-1 HTTP client
client HTTP-1 | Proxy
S HTTP-2 EPS
! HTTP server :
| | HTTP-3
‘ To other
3 SIP AS i HTTP
| 3 proxy
‘ Common ‘

services core

EX:3GPP TS 23.179

[72 3-8] MCPTT Al212& Hlo| HHiQ| 715X 2

3.1.2.4 MCPTT2t & El 3GPP 4

MCPTTSt &3 E= 3GPPL| #22 B 3-201 2 F2|=0 QUL

MCPTTS| ZR= 3GPP Rel-130A =7| 7|=0] CHet BEe/F A= S ACH, Rel-142+ Rel-1501|A
FIHXQI 7|50 tist H&st ZEQICH MCVideo2t MCDatae= Rel-140A EES17F AR O

Rel-1501M 71421 7SS0l tiet BEsk/t T U

72 I SG%I‘UIT\



B 3
TS 22.179
TR 23.779
TS 23.179
TR 33.879
TS 33.179
TR 26.879
TS 26.179
TS 26.346
TS 24.379
TS 24.380
TS 24.381
TS 24.382
TS 24.383
TS 24.384
TS 24.229
TS 29.165
TS 23.003
TS 23.008
TS 29.228
TS 29.229
TS 29.328
TS 29.329
TS 31.102
T$31.103

H 3-2) MCPTT2} &2=l 3GPP 4

MH|A QArSt

e =S|

L2 S ALK ZRt

MCPTT& Security 7|&&1XM

MCPTT& Security 7|& 724

MCPTTE ZH| 3! hSd 7[sE 11N
MCPTTE 24| 3 H=E 7|& 74

MBMS Z2EZ 3 74|

SHH EZES

OJC|0f RO Z2ES(LOH MO 28

R e e

DH2| Z2EE

22| Z8x|(Management Object)
A™E2|(Configuration Management) Z2EZ2
Enhancements to SIP and to SDP to support MCPTT
Use of inter-IMS NNI

Definition of new MCPTT related Identities
Definition of new data for MCPTT

IM Cx & Dx QIE{H|0|A

Diameter Z=2EZ0] 7|25t Cx 2 Dx IHEH|0|A
IM Sh QIE{H|O|A

Diameter Z=EZF0] 7|9t5t Sh QIE{H|0|A
MCPTT configuration of USIM

MCPTT configuration of ISIM
EX: TTA 7|2 1A TTAR-06.0169

THit or uiA | 73



SN L MHSA HHASHH 3GPP Rel-1401 BESHE 2 7|&2 US4 22, 0| HEst=
2017 12201 25 == AT

= eMCPTT(enhanced MCPTT): MCPTTZ & O TISHAZI 7|2

= MCVideo(Mission Critical Video): 0|4 J2|E|ZE2| FHEA J|=

» MCData(Mission Critical Data): 0| J2|E|Z& H0|HEA 7|&

3GPP SA10IlM BEZE3I7} XISE Rel-14 eMCPTT Stage 1 AHIA QTARSE 722 Rel-132| 7243
TIHZ SHGHHM AZ2 7|91 MCVideo 2 MCData S0l M8 HQ7} QU= MH|A QTGS
AtH[ot, 35 MH|A QTARSIS TS 22.2800( BAIGIH B35t 2tz & QUL

3GPPOAE MCVideo®2t MCData Z0 CHaHAI T, 20151 120] 24zt &2 E MH|A QFAS
7IEETMQI TR 22.8792F TR 22.8808 7|80 2 eMCPTTS| ARt QARSI B& AMH|A QAR
TS 22.28022 0| &3t11, MCVideoOf|2h iZE= MHIA QFARI2 TS 22.2812, MCDataof|2t
== AMHIA QARSI TS 22,2822 HE2 H2|5t0{ 2016\d 620 HESIS A=K

3GPP Rel-140| Z&E eMCPTT, MCVideo, MCData0i| TSt MH|A QTAISS Table 30 CHA|
He2|=|0f UCt

(& 3-3) 3GPP Rel-14 eMCPTT/MCVideo/MCData AfH|A QFAFSE 72
MCPTT-R TS22.179  eMCPTTO|2t M= AMH|A QARG

eMCPTT, MCVideo, MCData & 271 0|01l HE%= S5 A~
MCCoRe TS 22.280 -

QAR
MCVideo 1S522.281  MCVideoO||2t MEE= AH|A QAR
MCData 1522282  MCDatalf| 2t HME L= MH|A QAR

EX: TTA 7I=511M TTAR-06.0169

3GPP SAGUIAME QUM AZEH SA19 MH|A QFAISS DHEAIZ|7] Qo 2222, ID &a,
Ayl S eMCPTT, MCVideo ¥ MCData MH|AON SEHCE HQst 7|50 st 8&
OF7|EIX H2401 TS 23.2802 WL 2 D=1, G5t I AH|A HE eMCPTT ML OF7|ElH 72491 TS
23.379, MCVideo M& O |EIN #HQI TS 23.281, MCData M& O}7[EIXH F4Q1 TS 23.2828 242t

74 I SG%I‘UIT\
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KEMIQICE 0] SR O |EIX FHS2 20174 3RO £E BESI} SREUC

Rel-140lA MCPTT, MCVideo, MCDataZ A|&st/| 2[ot0f OF7|BIX 5 7|z +40i et BE2tE
ZIHSIT, 11 2 LHE2 Ciait 2L
m TS 23.379: Functional architecture and information flows to support Mission Critical Push To
Talk (MCPTT)
- Rel-13 TS 23.179
- Ambient listening call
- First-to—answer call
- Call-back request
- Floor control of an audio cut-in enabled group
- MCPTT emergency alert

- Location reporting

m TS 23.280: Common functional architecture to support mission critical services
- A common functional architecture for mission critical services
- |dentity management, group management, key management, location management and
configuration management
- Pre—established session, simultaneous session, MBMS bearer management, UE-to-
network relay, emergency alert state, group affiliation, and the pre-selected MC service

user profile

m TS 23.281: Functional architecture and information flows to support Mission Critical Video
(MCVideo)
- On—network pre—arranged group call and chat group call
- Off-network group call
- Off-network broadcast group call
- Private call for on—network and off-network
- MCVideo emergency alert for on—network and off-network
- Use of UE-to—network relay

- Transmission & reception control for on—-network and off-network



<@

m TS 23.281: Functional architecture and information flows to support Mission Critical ©Data
(MCData)
- Short data service (SDS) for on—network and off-network
- File distribution for on—network
- Transmission and reception control for on—network

- Dispositions and Notifications

K

Rel-140M HEZ3tE S H HSH 2 7252 Rel-100ME AL ZIeH HULD, Rel-
150l BESHE £ 7|52 O 2Lt

menhMCPTT(enhanced MCPTT): Enhancements to MCPTT functional architecture and
information flows MCPTTQ| £71X{Q1 XIgt 7|&

meMCVideo(enhanced Mission Critical Video): Enhancements to MC Video Functional
architecture and information flows, MCVideo2| 713t 7|&

meMCData(enhanced Mission Critical Data): Enhancements to MC Data Functional architecture
and information flows, MCData2| ZI&} 7|&

= MCCI(Mission Critical Communication Interworking): MC Communication Interworking
between LTE and non-LTE Systems, LMR(TETRA, P.25 )1t A4&%H=S QI6t 7|&

» MCSMI(Mission Critical System Migration and Interconnection): A2 Ct2 O|M I 2|E[H

AN2E9 g3 HE 2 0l5= *et7IE

Rel-159] H&ESh= Stage 1 AH|A QFANE #A2 20173 68 SATUAM AZEACH, Stage 2
OF7 |ElN 742 SAGOIA 201743 128 A==, Stage 3 ZE2EE HEsk= CT10AM 20183 9&
etz E|RACH

3GPP Rel-150 &=l enhMCPTT, eMCVideo, eMCData0f| tHet MH|A QFAFRI2 Rel-149]
40| JIHE SAEAH, H 3-42F 2L



(¥ 3-4) 3GPP Rel-14 enhMCPTT/eMCVideo/eMCData A{H|A 27LAFR 72

BEs g | 2R
enhMCPTT TS22.179  enhMCPTTOH2t M2E|l= MH|A QAL

enhMCPTT, eMCVideo, eMCData = 27i 0|0 ML= 25

MCCoRe TS 22.280
ANH|A

eMCVideo TS22.281  eMCVideo!|Bt ME2E|= MH|A QFIALSE

eMCData TS22.282  eMCData0|2t M2E|= AH|A QTALSH
ZX: TTA 7|28 10X TTAR-06.0169

3GPP SAGOIAM ZIE Stage 2 & Ot [EIX HEE2h= Rel-142t RAGEA enhMCPTT, eMCVideo
I eMCData AMH|A0IM SSXCZ et 7|50 et 38 O [BIM #2421 TS 23.2808 8=
C}. T3t 70 AJHIA H2 enhMCPTT & OF7 [E1% 72401 TS 23,379, eMCVideo XL 017 |Ex|
I TS 23.281, eMCData ™& OF7 |8lX 7221 TS 23.282E Ztz} R-AMGHAILE,
t, enhMCPTT2 LMR(TETRA, P.25 &)1t9| 45 AHE, eMCDatal| =& HA|X| AH[AR}
LMRIS| §2 2SS A2t OF7 ||X 421 TS 23.2835 20178 1220]| 2A=5RACH.

ot enhMCPTT & O/M F2/E|H MHIAE HSE Of 7|&22 MBMS 752 dAI7]7]
st MBMS_MCservices, A2 Ct2 0|4 F2|E[Z AJAE 7to] MH|A 0]&(Migration) %
HZA(Interconnection)2 I8t MCSMIO| CHet BEZE317| RIHE0] TS 23.379, TS 23.280, TS 23.281,
TS 23.282 S0i| L= QUL
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' 4
3.2 eMTC & NB-loT

ADIE 20| 22{31o} €I50| 4837} TS

=| 3GPP LTE 7|=0]] T30 2O £4A1 M= J7|=0=2
225H= UE category0fl 23 SHAIX{Q1 st QAIS 3GPP Release 85E] 12774K| 47H2] T2 MEH}H
Cr=at 2Tt
m 1&47| (3GPP Release 8): LTE &3 & HZ0| 2= Release 80IlA & 2|=l UE categoty 1~5
m 2CHH (3GPP Release 10): L3 [TE-A2tT HAID[= [ TEQ X3} 7|8 EQIOZ QI =J1X9| UE
category 6~8
u 30| (3GPP Release 11): LTE-ACS| 7H2|0{ Z:It4 &IBHCA)Q| SIS Eafl =7tEl= UE category
9~10
m 4T (3GPP Release 12): 2560QAM Alotardl3

0t FH2(0] Fok HEHCA)2| B2 FIHE Sl
F7te|= UE category 11~161t low cost MTC2| =2

22 Solf A= FOE UE category 0

o

3GPP Release 12 0|=9| F£7IMQI LTE E& X3E HAY X&EHOZ ZM H0|H M& 2
A7z U BE 7|E LS Soll 2= XMt 5G HE&EQ!I NRQ| eMBB (enhanced Mobile
BroadBand)= AZ&= 71& 7Y Yol BE0 £ 0|8 M& £k Bl 2H H|IE 4aet X[
LA, HHZIX| X0 FOES F= A2 S24 (Machine Type Communication: MTC) 28 2HZ
510] A= XtMITH 5G NRS mMTC (massive Machine Type Communication)22 HALZ= 7|= g
F2f0| QUCH. 7 3-9= A7|0f S 3GPP LTE Q| 7|& RISt -0)| Tt TAIMOZ HH6H!
f.

OII

9
O

78 I _,GFor‘um



3. 0|58

Lot Y&t

[O2! 3-9] 3GPP HY9| 7|
OllA LTEZ|Et

7101 HHok= LTE HHO| 7|z Tlot 22k0] tiote] 2 Aol PS-LTEO| TlatA 2
MTC SO2 MAEXMOZ 125HE 4 = UE categorySH| Cist £ X[ MHIASE E551H C+29]
O™ 3-102 Z20] 1eqet 4= QUL
[18! 3-10] MTC S8 M& 4 UE category=2| =2 X|@ MH|A 25
Lt OFH uiAf | 79



S LTES 7HE 71=0] ==

LTE Categoryl =2 LTEQ| 7|2X M& s

Q716t11 0158 AIH0|

Q7E|= 0T AHIA0| HEE 4 IO, 0]t He| SHE U costo] HHst A4S SHOR 511 X XY
B-

ARE XHot= HE oIS ?lal eMTC 71=0]
Category NB1 0| Q. SEHHQI X H|IE X =

loT MH|A 280{= Category NB1 S

Q76k= loT MO|A S0

At&atd

£ Category M1 HHS 751%5}

pSk=a=

1O —

Category M1

4 AHE Q701HA S st XA tolerantgt

HNiSotHA @2 AHHe|XIS

0|3t 7|& UM E YH Low-Power Wide-Area Network (LPWAN)Q| = SH 7|&2 1d8s}1l
Q= eMTC (UE Cat-M1)t NB-loT(UE Cat-NB)0{| CoH S™XO 2 MG},

3.2.1 MTC/loT & Low-Power Wide—Area Network (LPWAN) 7|&

Machine Type Communication (MTC) A{H|A 2! [oT AHIAS
Power Wide-Area Network: LPWAN) 24 &

|AEO :_i

AN

A 72] 2o YEYT (Low-

BZE HHOIAM Mot 71s 4L

AlEok=

LA allianceilA 7HLE 7|s #H2= FHE610] L2929 H 3-52 20| Fa[i.

I 3-5) LPWAN 24 & 7|& 4

EC-GSM1)
eMTC
3GPP
NB-loT
=24
BX ETSI LTN2)
= [EEES02.15.4k
|EEE |[EEE802.15.4g
IEEE802.11ah3)
I[ETF 6LPWA/LP-WAN

m Extended Coverage GSM loT
= | ow Throughput Networks

= | ong Range Low Power

80 I SG%I‘UIT\

LA
Alliance

LoRaTM Alliance LoRaWAN
- SIGFOX
WEIGHTLESS _
SIG Weightless-W/N/P
DASH7 Alliance DASH7
INGENU RPMA
- TELENSA
- QOWISIO
MultiFire MultiFire



0| Cf=2] LPWAN 24

|

2| =5 2016HRE 2017E7HK|

Ct. LoRa

M

o]

At

AE penetration0| E&|=/1
x

| 23 3-112 2T 23 3-11041A

—

3GPP2| LTE 718t LPWAN 7

i=Xe]
=

—

[22 3-11] ZQ LPWAN 24 X% 7

bohE C

2]
|& 72 £ = 3GPP NB-10T2 eMTCO| S2Y A2 X &HM0| FEHX|H WD U= B

3.1.2.2 H0IM

|of F==HIHH SigFox
Ab 7|21 NB-loTQ| 2RI CHH| A

of0{ =A|
7

=3

T

TRS
0l
3.2.2 3GPP LTE LPWAN 7|& 3igt

-

25

—
—

= eMTCE NB-loT
PR BS Vs AE22RH BA

=

LPWAN 7|£2 1248 == QU

743

| MTC EZ&3tE S¢t LTE Category

—

7

<0
P3
<
ok

1

3

3GPPQ| LTE 7|
Release 12 A|&0||

u]

b

C]
|_

ShE|

x
(

7|1& X|¥S Z2HZ Release 13 AIH0| EZ3P}

MTC CtHH| ofotet &= H|0[H

i)

o
100

o

00
0/0

<l
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= /&
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SYE, & AR U4 A= A= SHZ oftf. Eof NB-loTE =0 SEot0 &fstef 3 Hl0lH
HESES I daA7|1] 20| MS WL i 8 He Ofdo| Hest 59| 7|8 8= Sl
oY 28 S Vs EHE 3 MY ADE SHE of BRI MH|A S0 7[Bte 2 83t 7IsS
HiAIAIZ |12 = Ol X|ES HetAl7 = E-E 7KL QUCH 3GPP Release 132 eMTC2t NB-loT 4

7l& 749 FQ 7|& EXES LTE HY Category 12t Release 129] MTCOi| CHH|SH0] M2[6tH CHE H
3-61 L.

(E 3-6) 3GPP LPWAN 2M &

op>
=
N
mun
10
44
fo
N
>
am
(0)al

3GPP2| HEMQI LPWAN 24 M& 71z 142 eMTC2 NB-loT= 3GPP Release 1301 A
BZ5PVF XYE QT 0|F Release 142 Release 152 Salf /W0l 7|& XISl st BE517}
TIH|QUCt. 3GPP Release 130l RANS Release 12 MTC 7|& HZ0 CH510] 2Lt EF 28
MHIAS] 71E £20| HiSok= FHE eMTC EESIE Lotz 7120 B0t N S8 2 M SEEE

742010 3GPP GERANOIIA Zlgi= 11 IH EC-GSM &2 A 235 2/1|st/| 2l 3GPP RANSZ
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Rl
=

SO XH7|sSE BE

eMTC®} NB-loT0j| CHS! 7|& ™
multicase, =& =%/ X2, HI0|E
LIEE RIHGHRICE 1210 3GPP RAN
TDD X|H, AHEH 534 2, HI0|E

— [ )
s tUEESHE Q

eMTC2t NB-loT 24 &

Ot 13 3-12% 20t

(a3 3-12]

3GPP eMTC & NB-loT &M ™
QUOH UL AEXER2 2

oo O

HEZSIEHA E

&ofl ==# 3GPP R

AN Release 132] eMTC2} NB-
A4 Y X|¥E X|Hol=0l 82

HZ 3GPP RAN Release 140{|A 2=l HESIOM= HY A

eMTC & NB-loT &M M&

& Y 7152 A=l Ut 2= S A

s==
H&E 245 VOLTE 7|5 melg £ 7l 282 2

Release 15 E&EsH0|Al= eMTC2t NB-lo

o



NB-loTO| & 7|&9| 8 LHX| Zgfot= ARSS 7= o0 TAGHH LE2 17 3-1310 L.

(72 3-13] 22 S41 AR 2 483} Chat 3GPP RA T 712 72 AE g

3.2.3 eMTC & NB-loT 7|& &A|

2 Ho|M= eMTC2t NB-loT9| M M& 7|= #4592 ZISIE Release 130|A2E Release
J

|=5t1] XY ZIg B0l Release 162 2

3.2.3.1 Release 13 eMTC / NB-loT
3GPP Release 130|A2] eMTC 2! NB-loTOi| Cigt =2 BEFS} 7| 2 &
3-141F 2t

1
N
>
>
0ot
mn
rlo
I
o
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3. 0|58 Zlet ¢

[Z12 3-14] 3GPP Release 130412 eMTC X NB-loTS| F2 7|& SH H =2 7|&

4 eMTCeHNB-IoTO| 2 7I& AfelES FH2010] TSt 20| Felott 7|=gi

1) Release 13 eMTC
eMTC HHISe 7= 2

2= AHE X 270 o2} TS B 3-72F 20| 27tX| CE(Coverage
Enhancement) ZEZ JLE3IC}

T 3-7) Release 13 eMTC &2 CE Mode & =2 E%

o
O, OO

- HHE|X| &S K[ HOIK| 2L A K&

CE Mode A iz St L; o= Smart watch
- 0|3 3 HEE o= flet CSI I|EH X|g

CEMode B 7|& LTE FDD 7|& 15dB AHHE|X| 2t X[t Smart

ode _ _ ) mart sensors

- Mletel O0l=d XI-stal CSI I{=H O] X|&ef

Olo



A7| eMTC HHZO| CE BE HE 5}7|9] T2t SX0| 2| Ho|EICt,
= MPDCCHZY search space 74 2 =2 monitoring

= DCI format &7

= O0|H ®E, =4

= PUCCH && 7|

u CST =4 Y report

m SRS T4

eMTC THZe| CE & ¥ CE 0| Mok ! CE 2E= eNB2| AH0f| 2|5 RRC HIA|X |27 E[Lt
2t B E Y2 HUE) s Z™ECH o] 2 Z2F2 RSRP SH0i| 7|BiotH 2t 2 E=2
0J2| XIEst time, frequency, preamble?] PRACH AHelQ| Tt MEHoj| ool 7|X|=20] o g HES
oot =Ct CHSQ B 3-82 Tl CE ZEQt 2 8 =2 PRACH SAfut Alotat 3 7H{Z|X]
S 7|t 0|52 Halot UCt

o

(& 3-8) Release 13 eMTC &2t CE 2 & 2l 2| & =Q PRACH S&+2! CE 7|t} 0|5

m PRACH Xz B4l CE 7|cH OIS (LTE ChH])

Level T No repetition for PRACH 0 dB for both DL and UL

Mode A

Level 2 Small number of repetition for PRACH 5 dB for DL, 6dB for UL
Level 3 Medium number of repetition for PRACH 10 dB for DL, 12 dB for UL
Mode B
Level 4  Large number of repetition for PRACH 15 dB for DL, 18 dB for UL
eMTC =22l CE Mode A= LTE =& Category 11t S5 WX| 22t 716t AHZX|S HH|= ofH,
Tt = OHE|LE AFE, 6PRBO| &= ME U ALS A3 ME T A9 AH2IX| A Q012
= 9| ME BrR0| 2lott] EME = dEl= 7|=S0| FolECh Eot LTEQ SYeh A3 My H|of
L112|52 MEst0 DCI X2 6-0A, 6-1A, 3, 3A0H 2Jch X0 AMEES B0 2FHsH], BHE ME ZETt
MEE M g5 77t Lol Aefd 3 TS MY2 Yo KA.

BtH eMTC S22 CE Mode B LTE ©& Category 1 tiH| 15dB £=Z(6tat3 7|&)7HK|Q|
AHIX| SHE floll TS S2AHESS HUHEHLE U2 29| t=ol= iz MEots 7es2
MEotH, 55| A4ad3 PUCCH & PUSCHE M& M2 oty z0 g2 1IFst MY MOE
MESHX| LS00 2t iy ZE0| ME== DCI 28 6-0B, BOlAM= M MO HME HETL
X

49|=|X| =0

0
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3. 0|=& Tlst

rok
ol

L’

eMTC H2| Random Access (RA) IFE2 A7 # 3-90{A] 7|&=l vt Z2t0] PRACH CE(Coverage
Enhancement) 2241} PRACH X}2d Al 7+2] SIB (System Information Block)0ll 2l FAEl= 1:1
lZoz Hotl= A2 0/86HH HXUQ| CE ZE= RRCZ 41 S HUO| RSRP SH0| sl
NEXo2 MEELD), oof MYE fd=z AmE RA IHY 49| RA response(RAR)E 422 HX|
xoh= 8% O3 CE &'20| ME1%|0] PRACH H&S ~llotA| =0t

eMTC HQ| staidd ©& 25, = C-RNTI0 2o ++4=l= MPDCCH2t PDSCHe| M& ZEZ9]|
7hsSt 182 67| B 3-99 210 CE BE ¥ CS| II=8 Q20f 25 2= 7240| O|F0{RICH,

T 3-9) Release 13 eMTC olafal3 712 M4 2E 714
Transmission Transmission scheme of PDSCH corresponding to
Ca s DCI format Search Space MPDCCH
6-1A Type0-Common
Mode 1 } Single-antenna port, port 0 (see subclause 7.1.1)
6-1A or 6-1B | UE specific by C-RNTI
| B-1A Type0-Common
Mode 2 b Transmit diversity (see subclause 7.1.2)

| B-1Aor6-1B | UE specific by C-RNTI

T

6-1A TypeO-Common Transmit diversity (see subclause 7.1.2)
Mode 6 Closed-loop spatial multiplexing (see subclause 7.1.4) using a
G-1A UE specific by C-RNTI single transmission layer
+ Non-MBSFN subframe: If the number of PBCH antenna
ports is one, Single-antenna port, port 0 is used (see
| B-1A Type0-Common subclause 7.1.1), otherwise Transmit diversity (see
subclause 7.1.2)
. MBSFN subframe: Single-antenna port, port 7 (see
subclause 7.1.1)
Mode9 | " .
6-1A UE specific by C-RNTI Single-antenna port, port 7 or 8 (see subclause 7.1.1)
|
6-1B UE specific by C-RNTI Single-antenna port, port 7 (see subclause 7.1.1)

eMTC HEO| & T2 EXE MotsF 23 M&0| U0 RF 2 baseband bandwidthE 1.4MHz2
C C

HESZ L= Qlolj eMTC HEHO| S SHE & M AR S MO 2 ZHAATIT= FO|H. 0|23t
A &4 of= eMTC HHE0| 2E 7|E 20MHz7EX[Q] LTE St HHE MO SEE 4~ U7 5h=
7|=0| O, Of mf 7|&E LTES| TAH| AIAR bandwidthE &&5dk= PDCCH, PHICH, PCFICHE
F45ks A0| 7ksoHA] 47| 0l ChEat 22 ofef Mo Y2 MY Y49 Hats Sof dxis
XI5k

= 7|= PDCCHE EPCCH 7|22 4478 MPDCCHZ 2t

= 7| PCFICH 42| CFI YR SIBS Sof Mot 202 st



m 7|2 PHICHS| &g ACK/NACK &= MPDCCHE implicitotA| QIX|=| =S Het

71& LTE Fhts= HHE MO eMTC H2O| S24S 218t = tY (narrow bandwidth)= S&E
6712 PRB H9I= MZ AXIX| &7 54 72| ©F o=z AHEL. 7IE LTE ALY Y HofA
IT

eMTCS 9I3t B2 [oS XIoks WHiS C2S SAISH5{0) ERoR 18 3-159 2L,

[22! 3-15] LTE A28 o A0 eMTCE E2 T} (narrow bandwidth) HoI5ts &

eMTC THOf| CHeE ofet 23 HI0H zHE T&0| 2ol HI0|E ME =2 AHE AAHZZ 0 HARQ

HHOM TS 22 7|z ARS0| BEE0| M85 1 Tt

= Cross—narrowband/-subframe scheduling (DL)
7|1Z LTE AMAE TS HO0IM == 712 eMTCE

T2 S45H= subframe A0IA MPDCCHZt F&

[ i |

1= O

0| HO|=0| T2} MPDCCHE 4Algte

(o]
—
= (o1} C}2 S (jOORHE| eMTCE

=
o

88 I _’GFur‘um
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PDSCHE s4lot= 7|52 T/I5IIL O[0f Chet GilAl= 13 3-161t 2L 0l2fet 7|s& #Edl

X|Hat7| #/5tf MPDCCHOIM CHE &% ¥™ES| PDSCHE slot= 2%
retuningdl L3t A|Zt0f| CHa guard timeS A&35t/| /6t PDSCH

RF Ar9| narrowband

Al narrowband®| SiLt

= 7|0 F7H9 ME0A= HEO0| PDSCHE £=AI5HK| &= 7|HE —1%6._*&.
[12 3-16] eMTC2| ot&f 22| HM|0{/H|0|E & 20| ti$t cross—narrowband/-subframe AAH|ZEE
= HARQ
eMTC Al5te 23 ME0| UMM HARQ EZMA = CE 2E AQl 42 L TEQ S5 d™ok=

eMTC H20| otefgda 57| H AMAH 2 & &S ?Iet PSS, SSS, PBCHE
s EAl= O3 3-172 20| TAl=lot HEIT.
m PSS/SSS

LTE 7|& PSS/SSS2t SLUGHA MAE AMES 2 eMTC HHL detections 4

BB CE BC BYI PP B M43 1240/0] 4018 Y3 H&0 ol 25 2710 HARQ Z2AA
ot weiS MSSICE /9 B Aots) 23 HB0) U0 BF HIST| adaptive HARQ g

PS
o
MEot0 ZE MHE2 MPDCCHO|| 2fet AAZEE S +-2otH, AN 2F et 5t 20| et TS|

Llot7| et oid
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= PBCH (FDD)
eMTC THate 9|3t PBCHE It HHT Ato| Z9F 67§] PRBE E3i subframe #01} #9= =3
MEEH z|A 4H9| His MES 3ot =Ct 0|l SoHXQI Fi 4 5 7|52 MEot|
9I5t04 M2 C}2 OFDM A= MOIA PBCH BH20| A3H= @ MEH6tA| =3t constellation
pointSS HH2A|7|= BiAlo2 ASSICE 0[2{8t MIB HE= 7|22 MIBO| 8715101 eMTC ML
SIB1-BRe| AAIEE HEL Lalcl0] MEECH SIB1-BR o= AIAR HE 8BS & window
HEQ} eMTC M&0| ML= subframe Al ME, MPDCCH/PDSCH &4 A2 OFDM M=

RARZF SO QAL

[T 3-17] eMTC & PSS/SSS/PBCH ®& &

eMTCS @fo X8&= MPDCCHE &all M5 = siatda MoPEE (DCI) Eo2 HE CE 20

90 I _,GFor‘um



M2 UE-specific AEY HEQ M3 X0 HEQF 20| HO|F ¥ direct indication?] T 35

AME0| m2t B 3-102t 20| DCI formatS2 &o|sict,

H 3-10) Release 13 eMTC  MPDCCH DCI format

DCiTypo | ECEMode |  DCIFoms

6-0A PUSCH scheduling
6-1A PDSCH scheduling
Mode A
B 6-3 PUCCH power control
UE-specific 6-3A PUSCH power control
6-0B PUSCH scheduling
Mode B .
6-1B PDSCH scheduling
UE-Common = 6-2 Paging, direct indication

MPDCCH2| & search spacel| types= DCI S&H0| M2t & 3-111 20| Holstr MEstct,

T 3-11) eMTC 2 MPDCCH®| search space & 2 =& CE type & X[ 048

Search space typecc CE mode A | CE mode B

Type 0-MPDCCH CSS

(common search space) Fallback, TPC

Type 1-MPDCCH CSS Paging

Type 2-MPDCCH CSS RAR/Msg3 retx/Msg4 scheduling 0
MPDCCH UESS UE-specific PUSCH/PDSCH

(UE-specific search space)  scheduling

eMTC HZs oot dd3 Mo & (UCHE 7IX=0l HZs| ok
PUCCHE T&ok=0| 0]t M&sdh= PUCCH formatSTt 5 B 3-120] E&16t1 QICt. 0| eMTC
T2r9l PUCCH & PUSCH dgtdd T&2 F71e &5 UF0l 2K == diversity 0|52 &7 ol
frequency hoppingS M&56tH 0|2] RF retuning= XI5t | 218t quad time2 subframe B0
=] Mg SF0]| Ot Cient 22 YHO R 2749 ME2AM HO|H L}

m PUSCH to PUSCH E= PUCCH to PUCCH

rlo
40
ro
i)
I
fml
19
T
mjo
ofm
gg



(Case 1)0|M subframe?| OFX|2F ME1} TS subframe ] & Il A=0iM AS O] TS
= PUCCH to PUSCH
(Case 2) Shortened PUCCH M& A| C}S subframe?] & HIj 20 A1S O] M&
(Case 3) Case 27t Obl AR, T+ subframe| XS 27H2| A=0|A AS 0] TS
= PUSCH to PUCCH

(Case 4) 01 subframe2| OFX|2f 2712| 20 £1& O] TE

H 3-12) eMTC 22 CE 2E E AZ0k= PUCCH format & &

2) Release 13 NB-loT
Release 13 eMTC7} LTE 22| A{E52 2 2 M ASolH BEs} 71 A7 RIbE G Bieto
A i

EH B 3-13 o9 otgt

=
>
1]
Hu
~
>
i
X
N
=
T
=
rA
N
o
10
o
El
im



FlstE 2

T 3-13) Release—13 NB-loT2] Al 7|& M|

YNy

3-130A] Eiot= NB-loT2| 2t 22| g
Ct.

2k

IT
o i
71245| B 3-140] 7|43t

aj

7:

AMSE0| 7|& LTEQI| Xj0|X1} EXES
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(¥ 3-14) Release 13 NB-1oT2| S2|xD/AMSES0]| CH

r

71 B 3-140M 7|=¢ NB-1oT2| NPSS, NSSS, NPBCH 412 14 &

29 3HA ofefda V1= IFgE 1Y 3-180 AR
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[T12 3-18] NB-1oT2| NPSS, NSSS, NPBCH 244 Zgj|Ql L& 3! 5f

ot

g3 571t
NB-loT 2 H& 7|89 34 RES=2M JF 3-19% 20| GSM 742|0{ refarming At 2

standalone 2=, LTE 7H2|0{2| guard band S2F 25, J12|17 LTE H2|0 WY in-band S&f 2=2| Al

7t S2 2ES0] =0 ACH, 0|15 X[Hot/| ?igh H& 71&S0] A= 0] AT

[O2 3-19] Release 13 NB-10T2| 3 7IX| S&F R E 2 =M}~ bandwidth X2|

NB-1oT2 NPDCCH2} NPDSCHO| M&2 H% subframeliA 0|F0HX|= 20| OtL|2t NB-loT

THt oFF HiA | 95
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M4 J1s subframes L2{FE= 10H|E LHX| 40H|EC| RRC A|lZEE0]| Qs M= HE0| 2lsh
KAElE subframedIA Rt 7Fs6ICt. EE SH7EX| NB-loTQ] 1Rst M2 NB-loT M£0| 7Hs6td NPSS2f
NSSS7t M&E|X| 4= 2= subframeOflA 0B M4 K22 AEI0| LTE CRSS| &2t2 thAISHALE

E6k= narrowband reference signal (NRS)7t 12 3-202] IHEIQ 2 M&=CH= HO|C

ro

[22! 3-20] NB-10T2] 1 Tx. port2t 2 Tx. port NRS IHE

0|mHe] NB-loT =2 procedure?| reference’t == LTE CRS, NB-loT NRS?t power ratio= in-
band 2E A9 Z+2 PC| A KA RRC HAIXZ M=, NRS2t NPBCH/ NPDCCH/NPDSCH 7t
power ratio= NRS7} 1 tx.port?! 32 &Y power, 2 tx. port?! 3% 3dB = F2letLt.

NB-loT2| stafd3 22| Mo 2HdQI NPDCCHE| iR Al=2S0| OjE == RE(resource element)S&



rok

3. OS54 T3t 513 o)

NRS QIF =501 01Zst Y in-band SEZE0iM= CRS 21 =50 15k HALE reliabilityS
Z3f5HH, NB-loT2| (2 S&F ZE0f MHEohA tSoh= XH0IAM NPDCCH &&2] A% ODM d==
AMAERN HHZM NB-SIB12 Sall AIZZEH = 5t 2702] narrowband control channel element
(NCCE)S0| M2|=|0{ NPDCCH format 0= ott2] NCCES Eoff H&&|1, NPDCCH format 12 &
712l NCCE 255 Aot H& Lt

NPDCCHS search space2Af Type 1 (H0|E &)t Type2 (RA &)2] 27tX| EF2| common search
space?t UE & AAEZ E2| M ME0| MEE|= UE-specific search space?t Ho|ECt 2|11
2HEY NPDCCHE2F NPUSCH LHX| NPDSCH 72| time gapS B 3-150 H2|== DCI 240
et FolotA ==, DCI format NO2H N121 22 NPDCCH2 NPUSCH 7t HM0{= 8 subframe,
NPDCCH2}t NPDSCH 7t HM0{= 5 subframe?| time gap0| %X DCI format N22| ZL H0{E 10

subframe?| time gap0| =},

(& 3-15) NB-1oT9| DCI Format &%

DCI Format Slze [ bit Content

NO 23 UL grant

N1 23 NPDSCH scheduling
RACH procedure initiated by NPDCCH order

N2 15 Paging and direct indication

NB-loTC| datdld =2 HI0|H F& HEl NPUSCHE 3.75kHz2}t 15kHZz2| AE7H2|0] spacing?
optiong 7tX|11 2 7HX] resource unit formatE2A I8 3-21 W9 tableZ £ M& Atal 2 HE
YAISS 7=kl AN At 285 TG QUL O]t AlZEl= DMRSE= ME7H2(0{ spacing option
ST H 3-162 IHOZ MA510 St

I 3-16) NB-loT NPUSCH DMRS THE



[722 3-21] NB-loT NPUSCHZ2| Resource Unit I & = X}

rio

EELE ST

NB-1oT2] NPRACHE= CP 40|29 S&F0] et 4ME Z0]2] preamble A|EALE ZAEHSIH Format
02| 42 1.4ms, Format 12] 42 1.6ms2| Z0|E 7tX|H &4 3.75kHz2| MEIH2|0] spacing= &1
NPRACH resource= 12/24/35/48 HI&E MEIHZ|HER ANEl= setO2 HOJ=ICt, 5t PRACHZ}
HIE M&EEs 2R 4422 85 ME 5 52 hoppingdt=dl 1 differences 12 AEFHZ|N
O|LH= o EICt

NB-loT= i2l9] stetd 3 X fefdd FEo= H0|H PRACHZE 282t &&= anchor H2| 00|

271010 otatdd, A2 add 7H2|0E dok= FEHS] multi-carrier NB-loT= SAE 4= M,
HY 0|5 X|EE st HELH t21 RRC_IDLE AEHOIAS] cell re-selection 7|S&

7
MEot0 Y| 0|58= Al&otl AU

98 I _’GFur‘um



3.2.3.2 Release 14 feMTC / eNB-loT
M WS V| A4 2 BHFESPL RE eMTC2E NB-loT0f| 0]0] O] &
feMTC2} eNB-loT O[O|EI© 2 Release 140{A

Release 130A A 24 F&
F4 71 40| et Ret 7|=9 BESL 22
O|R0F =0, =28t Zlst 7|52 HelotH B 3-171t 2Lt
H 3-17) Release 14 feMTC 2! eNB-loT =8 Zlg} 7| Ol0|&l 2|AE
OTDOA (ME2] 7|8t £2| 7|=)
feMTC/eNB-loT &5 Multicast
Higher data rate support
feMTC 1& VoLTE 7|5 &4st
eNB-loT 118 Non-anchor PRB enhancement
ol=7|= OI0|H E= R 7|& EYEE 70!t

OIO|O|
&= =

5t A
ES

& 9| 0|t = Release 14014 &=

1) OTDOA Positioning
Release 14 feMTCO|A= 7|Z& LTE PRS IHEIS CHZ HEoIHM &
H&ote 7lss ERfol Bt A2 7|2 PRSE H&Y
olHA 371K & BE

Aol S47H] PRS Al-FIf IEHSS

U1 I} hoppingE X&ol= capabilityS 42totRiL.

2™ Release 14 eNB-IoTOIAM= 7|& LTE PRS THES| 7|2 HAE MEE

S22 “Part A", “Part B”, “Part A+B” 7|89 =2 PRS IEHE 4ot= WS MESICE O3 3-229| a)=
I guard band2] NPRS IHE{O|C}.

in—-band SXf 2E2| NPRS IHE0|H, b)= stand-alone &

o

b) Stand-alone & guard band 5%} ZE

a) In-band & 2=
2= 8 NPRS IHEL

[T 3-22] eNB-loT2| St
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F

7|Z LTE OTDOA CHH| feMTC (Cat-M1/2)2t eNB-IoT2| OTDOA 7t £9| =0 Cist 45
HIWAIZ201M ZDE T8 3-2301 TAIBITE. OfF5| 2719 441 QHE|LIQL 2 PRBE 5l PRSE
H&8 4= QU= LTE OTDOA | feMTC ¥ eNB-1oTS| OTDOA HET=7t HPlo| 458 20U S8
MH|A S0 T2t OTDOA 7I15S 8T 71|17 01%5] .

[223 3-23] LTE OTDOA ChH| feMTC % eNB-loT OTDOA s H|u! AlE2{0]M &1t

2) Multicast

Release 14 feMTC % eNB-loTO|Al= SC-PtM M2 £% multicast 7152 XI¥5H7| Lk
HOEE TES flet SC-MCCH2 HI0|H HM&S gt SC-MTCHE =&ttt SC-MCCH= SC-
MTCH AAEZ N 1N8S Qs M| HEE FHLotke IS 4ot logical Z{E0|0H SC-MTCHE
multicast traffic H|O|HE H&0k= logical MEZ2M 2|0 64742 =4 SC-MTCH +gohk= capabilityS
2 feMTCL| 22 6PRB(Cat-M1) &0IA Z|CH TBS AO|= 1000H|EZK|, 24PRB(Cat-M2) A0|A]
Z|t§ TBS AtO|= 4008H|ETNK| H& X|GHCE eNB-loTQ AL Cat-NB29| A X[ TBS AO|X
2536H|ETK| X& K| ASHCL.

3) Higher data rate support

Realease 14 feMTCOHME= M= HEH Category@! Cat-M2E bMHz ZHE BWet 4 2 £|Ui TBSE
Soll 71& eMTCS| ofefd=a z[Ci 300kbps, Aatd= z(0 375kbpsOliA statd = |0 2.4Mbps,
A3 2.6Mbps7HX| HIOJE MEES SABINUCE 0|2 274 FDDL| DL HARQ ZE2AIA =2 1071

10| SGEon



2%, HD-FDD2| HARQ-ACK bundling2 HIZ5tH frequency retuning 145} X[ &S LStotr},
Bt Release 14 eNB-loTOA= NPUSCHS2t NPDSCHO| CHSH TBS ALO]

65kbp301|A1 ofetd 3 | 127kbps R 159kbps§ HOIH MEES ol 012 H=0f 2
HARQ Z2M|AES E245t0 HI0|H & M=|=5 effoh= capabilityS ZefeiT.

4) Enhanced VoLTE (feMTC only)

Realease 14 feMTCO|A = 7|& VoLTEO| H[s PUSCHE| Et5 M& 42t modulation orderE
Z|Xztoll PDSCHE @8 HARQ-ACK Ef0[e] fAH, SRS HHZ|X| Z2tE Soll Zate AEH2
VoLTEE K|S, (CE Mode A £F X|&gt)

5) Non—-anchor PRB enhancement (eNB-loT only)

Realease 14 eNB-loTO|A= 7|& NB-loTOIA connected modeO| M2t X[ =F non—anchor
7H2|HZ idle modeOME HO[E %! PRACH M&S ol=0 AA8e = UTE ofdl, 2|0 Hotad3
742104 16747kX| HO]E O|Lt RALME 42| Msg1 (PRACH) & Msg3 M&sot=0 A El= A2 XIS,

3.2.3.3 Release 15 efeMTC / feNB-loT
Release 149 feMTC 2 eNB-IoT0|| 0|0 Release 150 A= efeMTC 2 feNB-loT E&3}

OO C 2 Mat 7= HEeP LAMEA=E, 28! et VeSS FelotH & 3-181 L.

(X 3-18) Release 15 efeMTC 2! feNB-loT 2 FI5} 7|& Of0|Hl 2|AE

Wake—up mechanism
efeMTC/feNB-loT 35 Early data transmission during RA
Higher data rate support

Sub-PRB allocation for PUSCH

efeMTC 1R
- Early UL Tx. Termination

feNB-loT 11§ UL scheduling request

= 29| 0[5|M= Release 1401A =iok= 7= O10IE) B2 2 7|s SE5

mjo

&ttt

[
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1) Wake—-up Mechanism
Release 15 efeMTC 2! feNB-loTHA= SotXQ1 it

2 otard
7|1X|=0] DRX & LiX| RRC-IDLE &2l HO|YE s4lok= HAUZ ot0ig F40k= ofLt 049
ofeda =2 Mo g2t 22| 0| xE9| CRE S A X| OEE XAtz 22| AlS 2HEQ!
WUS (Wake-Up Signal)2 M=0| H2|5t0] MESHT}. 18 3-242 feNB-loT HH2Q| WUS 41S
nl

£5t 32 NPDCCH 2 NPDSCH LT 43 8IS =A5HT QCH

[12 3-24] feNB-loT Q] WUS =410f| 2 2% NPDCCH/NPDSCH =4 HX}

2) Early Data Transmission

Release 15 efeMTC & feNB-loTUHA|= A&&= short |7 M&S W20 SIMO= M
St o = RA oY A9 HAIX] 3 T Aetala ME Al 222 HIAXI30] £71ot0 S H|0|H
[ S H

?
T

= M

S Sl TEY 4 JUES TBS A0|EE =6t 7S ERlot 118 3-251t &
=4

H
A3 OO0 ME THsote S AFEeict

121SGL



[C13 3-25] RA HIAIXIBE Set &efg=a HI0|H &ok= TBS 24 Uy

3) PUSCH Sub-PRB Allocation / Early UL Tx. Termination for efeMTC, Scheduling
Request for feNB-loT

Release 15 efeMTCOIM= 6712] PRBZ d5= &= Y UOIA deida PUSCHE| AAEE

X8l &2 granularityS 2Lt MUs6H= WO §ILtC| PRBE TFAIGH=E 12 AMEIH2|0] O|LHZ FIfze

resource unite 2/3/6702] MEINZ|HE MF5H= AS XISt 0|2 &7 4>y PUSCHE

HI=AI7 TE0k= window ST 7[X=0] =4 H35 S0 H30k= 320 HARQ-ACK EEE

HO0IA M6t 2£0k= PUSCH gt= 8&S SHoli| oh= dEs HEeltt.

Release 15 feNB-loTOAl= HE0| &3

s= F71IT 012 /6t 71& NPUSCH format 2 LH2| HARQ-ACK I

05201l CH

NPRACHE H&AI7 = LE S TR 012 274 &

=
AAEE05k=E PEE 20| =Y.

3l

20| 169| cover codeE HE6t= YHI non—contention 7|8t AHEE QHF =
HH
(=]

ol
]
]
ob>
I
=
0z
2
HT
!
™
%)
=
rr
%)
T
%)
0=

3.2.3.4 Release 16 C-loT
20204 3 &A2E 2HZ XY =9I Release 169| LTE-A ProZ|gt Cellular loTOA= 5G NRHQ|
A =t P

[e]
I X 3 %48 Y reliabiity S8 Zalots 2X02 13 3-261 22 259 BEs

[S) o=

= Ot0[3 == Fotal QUL

THict orF HiA | 103



[12! 3-26] Release 16 C-loT 2 &XI 7|& Of0|H

3.3 3GPP Sidelink

ot ZF RIMEAMS 9|0|5k= D2D (Device to Device)?|&2 7|X|=28 HX|X| L1 HAUZ MBEEMS
7ISHRL =M

Soff ¥o| Holgs RFUHE 20 OfLl=f, QIZep} gle FUME oI HE StE
SSAUTY0MC SE0[ 0oL 0]0f T2t = BoA= 3GPPUIAS] D2D FE™-E+42! Sidelink
A 7|20 CHol| &IHEC.

3.3.1D2D 7H&Q

D2D2t 18 3-27 M, 7IEY 7|X=& S5t J|X|= AHHX| REUHA Stlet= A2 S40]
Ofd, 7|1XI=2 EEoHA| §41 T HE AO[0| HBHC= Silstk= 7|e& 2l0leitt. 71& D2D /|e2
H72| SAO2 0| YN U= Zigbee, Bluetooth, Wi-Fi Directg 02 & £ QU=dl, 7122 D2D

=
YA2 HIHS AN SH2= Qlsl ZHI0f [ef AH|A Ho7F 0 S4 S22 HE 20T,

o —
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S HY Het0|2t= HHEO0| ULCE 0]0) et HA{FS gget D2D 4101 CHet #4l0] S7t&1
2M SN 2E I BES MYot= BESt 7|& »87|+ HAQ! 3GPP (3rd Generation Partnership
Project)?| LTE-Advanced Releases 120{A] H27t ZHEMS 2ol ProSe (Proximity Service)2t=

02 BX51Z RISHSICT

— [ | N

[722! 3-27] D2D Communication

ProSex= ME3 HEYI Yot FhI+ NES MEYCEMN I A0 84S =Y & UL
CIU7H AT QIFE| 7 [Btot Cifet 38 MHIAE 11qgt AUCE. Oof M2t T1F 3-281t Z0| ARZAL =
SAIM 2 2 A EAF R MH|A S 22 [oT(Internet of Things) AH|IA ZE25}7| |5t 2iotof|
CHOHA S CHFSE QI27t OO KTt [1]. 8t O LIOK7t B2 0|S3te A0l Xt Of REzfzt
EAIGH= V2V ( ehicle to Vehicle)= &2 XIHAIZE 2 ProSe?| 7|X|= QIZZE AMESHK| = SR
M2 0|1™e Soll SFAI717| MelotH, 012 HE8ot/| o X2 7|&% A7t Ty F0|Ct [2].

S ARZOIA| 2211 S410| 7hsol7| HE0f XX, EiE, AL0| St 22
HERF QIZet/t &4E 4= U= X )g%(HWE KEH0I Sl orgdE BEolE 4= QUCH 0[0] M2t
700MHz THE S A5t 38 MHUPMEAMYRI PS-LTE(Public Safety LTE)Q| =2 4l 7|2
ProSeE E&tA|7 3GPP Release 130|A E&stol7| ok TR 23.7130|A PS-LTEO|| ProSeE X &5s}7|
of5t TEX QTAIEIS =of3HH} Tt [3)

ol
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[12! 3-28] Proximity ServiceS &&%t 28 E41 04 [1]

3.3.2 3GPPU|MQ| D2D HEst 5%

3GPP& SA (Service and Architecture), RAN (Radio Access Network), CT (Core Network
& Terminals), GERAN (GSM EDGE Radio Access Network) 47429] 7|& #4 & (Technical
Specification Group, TSG)2Z LIHA QUL

TSG SA= AH|A 22RO St #2428 THERH, W8 WG (Working Group)?! SAT 1WA = ProSe
st MEIAE HMiSot7| et AlL2|Q 2 QAR Coll THE 11 AUTE. ProSe A|L2|L #40] CHat
=2 82 TR 22.80301| 7|&5H, TS 22.2780A AlL2|2 3 #20] ME ProSe 2~LAR0| CHEt

HBZE3E A=W SA2 1E0ME= ProSe MH|A X|E0| CHet HIEQIR 712 2ES Holotl dA6H|
et =C|Z 5HH, 00]| CHEt LI8S TR 23.7030] 7|=3iC}. ProSe2| 20| ME FX22F S41 7|01 CHat
HZE3SH= TS 23.3030M M&ELCE TSG RANIE0NAME HIERKT 24 CIHI0|A0| CHo H2I5HH,
RAN JE0ME 88 MHAMSAUUA ProSe S22 {Ist SidelinkZh MZ22 22 XIQHSHALT.
RAN1T 152 D2D2| E41 &MAQ! Sidelink {20 LS 22|AS HEE2, RAN2 1852 MAC(Medio
Access Control) AZ2| H2 HAt % £ QUHHO|A, Protocol YAl0f et BE7 &2 MIFSICH
TSG CTIE0M= B MH|A0 Tiet Protocol-d H sS4 XH0]| tier HESIE Hdotl ALH, TS
24.3342+ 29.3430A MAC PDU(Protocol Data Unit)7+d, Message ME1PH 2 ProSe EZ 7|&0|
ME F HXio| et HE3t W8S LHED:. B 3-190|A= ProSe 4 ¥ BF3{0| &g 2150 TE
718X =98 7|att M0 tio 2ozt

OH'
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(E 3-19) Proximity Service 724 & HE&Fs}I 20 50| M2 2A

TS (Technical Specification) TR (Technical Repot)

SA1

SA2

RANT1

RAN2

CT1

CT3

=TS 22.278 ‘Service requirements for the
Evolved Packet System’

=TS 22.115 ‘Service aspects : charging
and billing’

=TS 23.303 ‘Proximity—-based services’

-TS 36.211 ‘Evolved Universal Terrestrial
Radio Access (E-UTRA)’; Physical
channels and modulation’

-TS 36.212 ‘Evolved Universal Terrestrial
Radio Access (E-UTRA); Multiplexing
and channel coding’

=TS 36.300 ‘Evolved Universal
Terrestrial Radio Access (E-UTRA)
and Evolved Universal Terrestrial Radio
Access Network (E-UTRAN); Overall
description’

-TS 36.321 ‘Evolved Universal Terrestrial
Radio Access (E-UTRA); Medium
Access Control protocol specification’

-TS 36.331 ‘Evolved Universal Terrestrial
Radio Access (E-UTRA); Radio Resource
Control (RRC); Protocol specification’

~TS 24.334 ‘Proximity—services (ProSe)
User Equipment (UE) to ProSe function
protocol aspects’

=TS 29.343 ‘Proximity—service function to
ProSe application server aspects(PC2)

-TR 22.803 ‘Feasibility study for
proximity service’

-TR 23.703 ‘Study on architecture
enhancements to support proximity
services’

-TR 23.713 ‘Study on extended
architecture support for proximity—
based services’

-TR 36.843 ‘Feasibility Study on LTE
Device to Device proximity services;
Radio aspects’

-TR 36.746 ‘Study on further
enhancements to LTE Device to
Device (D2D), UE to network relays for
Internet of Things (IoT) and wearables’

THit OrF HiA | 107

[



<@

3.3.33GPP 7[¢t D2D EZ 7|&

HUZE ZHS Q! ProSe= HA{LHF7|EH D2D S41 &Ot0ICH ProSe= 7|& H|HHHY D2D S410]
ZER|AD QUE H0E ME HY| Mo, MESE Moo et HES S=0ofRALt. ESt ProSe= 7|X|=
QIZZIE ARZOA| 9411 S410] 7Hsot7| TE01 7|X|=0l| Z2l= §otE /HAIZE 4 UM, HE7E AH
SHOZ Qlof| 7|X|= HH2[X| 220] U= HHD S 4= UCh= HFO| AT 2 H2 HoftFo (et
D2D S4I0IM AtE5k= 3GPPOIA HEafet 7|0l ol SEXC= HTHEL}

3GPPOIM D2D S4I2 0|2 Hes EMste EM SX(Discovery), U7t AFMO= HESE
Fk= S4 S2(Communication)tt 22 BE 71E58 7(8I610 SAGHYH, THE7t ZI-SA0| U0
St 0| A A o 2 AIZE HEE MESH S AP SLSE 7tsot ot S713
SZ&(Synchronization)& $&{alj0F SICE ProSeE §%h &4 S22 HAUZE AYEM0|2t= EHO
71815t 7|X|= AR 2| X 810 U= THEK| S410] 7SS UE to Network Relay@ 0l Chet H&E

71&0] tshM = CHR D QLY.
O|0f w2t 2 M= 3.3.3.1 SA7|Et D2D BE& 7|&9! Discovery?t CommunicationOf| CHgt

MHIA AL2|Q 3! HIER|S #A0] Chet BEst &S HHEH, 3.3.3.2 RANV[EH D2D BE 7|&es

Sofl Zt HERIF0M S2fot/| flolf 2ot F41 CIE{H|0|A 2+ 3! Protocol stackOll thet H&3} LIE

[«)
mi=rd £ It Synchronization SZXH0f| CHaH A=SHct.

—_

=

1]

—_

AHS

3.3.3.1SA 7¢I D2D B& 7=

SAE MHIA A|L2|2, HERT 2 ¥ 7220] et BESIE dck= WGO|H, SATEE ProSel
Discovery2t Communicationti| Cigt FH|E CH2CH.

= MMeE SANAN EZE3FSH Discovery?t Communication0l CHEE AMH|A AIL2|Q, HEYF
& A S ZA0f ool HTH=C0 17 3-292 3¢ HESRE &E0A UE At UE BO| 54104 et
Architectural ModelZ 2011 QICt,
d EHI 2ok PCH QIE{H[O| AT

%
= Iy 2ot 2= EPC (Evolved

ArEot0] SidelinkE St T2t BM & S SAS oAU,
Packet Core) =22 20} Hg EMGILI PCHE Salf 21 Slok= Hoto|D

EPCE S¢ot 841 Yot2 U7t HMIE0| U0 IPE Sot HUL 21T &S +dot= MME
(Mobility Management Entity)2t HH2f0]] CHSH Al &
L2820t S&SICt ProSe= PCh QIEIHO|AE &5t 7|X|= 2122t §i0] S4I0]

=
EIS0 22 7IKI= QIEet 282 & QU Mo S-0ME XEHR S bgdE 2EaHE 4 UL

J
or
[e]l]
N
G
2
Ral
A

108 SGL.n



|
PC1
MME
S/PGW
LTE-Uu 51 A4 s
E-UTRAN
H55 SLP
LTE-Uu PC3 - -
PC3 —
i ProSe Function Application
Server
PC2
|
PC1

[712! 3-29] ProSe Architectural Model [4]

3.3.3.1.1 D2D Direct Discovery
D2D2| ProSe &&= =llol7| {lolfid= HA T&S T FHO 0| 0| CHot B SES ~Hol{of

ST B SH0l= AM HaRX0| EPCY MMER HSSO| 225 Sofl T 2 E HSSO| Mot

— AL

0

E2{QkM 0|2 TS BMch= WOt HHU0| 2% Broadcastings2ig ol AMC| EME Y2|7Lt

A _=22 O

0 R TIo| ZXIS SHOIGHS EHA Wot0] IC.
Broadcasting St Erf £ SXe X2 Xjit SBO SAIY0| AIGSIT, 7|XI2E 0I5HK| 4T

SA617| 20| NetworkAES E5t IP(Internet Protocol) Packet ARE Q10| PHY(PhysicaI)ﬁI%ﬂf
El

MACASS Soll 8 HES ZAeitt

PC5 QIEHO|AZ S5t D2D 2IH 12! 3-30X{2 T29| Broadcasting S2IS S5l 271X 0] M2t
LH B SAZ st 4 QUL
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UE-1

UE-2

UE-3 UE-4 UE-S
(znnouncing ) [manitoring ) (monitaring ) (manitoring ) [manitoring )
1. Announcement message
(A) D2D =™ EfM Model A (‘I am herel!’)
UE-1 UE-2 UE-3 UE-4 UE-S
{discaverer) (discowersa ) [discoveres §

1. Solicitation message

(discoverea )

[discoveres §

L

2a. Response message

2b. Response message

[ 3-30] PC5 QIETH O A

UE

(B) D2D =i EfM

= E5D2D XIF EfM Doy

Model B (‘Who is there’)

ProSe Function
(HPLMHM)

Configuration

7

\I from HPLM N FroSe Function I/(\

UE stores configured information

A

\

L
et
for the authorization

o the authorizaton

[78 3-31] PC3 QIE{H|0|AZS S5t D2D B 2 [4]

110 I SG‘\F\DI‘UIT\
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Discovery Content
Model Type

X bits Y bits ~100-130 bits

[T12 3-32] ProSe &7 SA HIA|X| [5]

TIE 3-309 2 A gt Apo HE YEE FH 0| HE SO TSI AR EME Lel=
YH0|0, 17 3-302] 2= B U2 FH 0| HHO| A=A 20HED 0| HUSZREH SE HSE
=]

20 =H HUO| A=A| EAok= &

PC3E &3t ProSe FunctionS &&%t D2D B4 3&2 113 3-310(M HHE 4 Tt UE= PC3
QIE{H0|AE Sal ProSe Functionil EPCE £3t ProSe DiscoveryS SAt2 Q%st1! Discoveryd|
MEElE HY A FEE SIS 010 ProSe Function2 PC4a QIHHO|AE Soff HSS2F HZ =M
HSSOll M &E Discoverydl| 228t MMEOIM QISE HY FEE S2{2L.

ProSeZ gt =& EAMS 2|5 TR 23.7030M PC5Z E¢t Direct Discovery, 2 EPCE ¢t
Discovery0f| CHaH |£ oIl & HESIE MASIAULCE. ESH IMS(IP Multimedia System)
718F third party H2 & St HIotof| Csl =2 SOICH [5]. 18 3-322 D2D 2 B
HIOHO|| A Tt Z=T1HH= ERA HIA|X| LIRS HOZLE Discovery Model HE= B QE A = DE
BS O RS ALEol0] FAig ZQIX|0f Ciet 27t U=

Type EEE= ProSe A0 TRst UEO et MEE H1 2190, Content HE= EfAH HIOH0)| M2}
CHUZE XE SHAEIOH0|H TH0)| TSt MEE, EPCE A2 SH EfAEOH0|H B0 QS ProSe UE ID,
ProSe Application IDO| LS HEE 11 UL} 07| ProSe UE IDE= Layer-2 ASWHM ASE= &3
AlHXI0|0, ProSe Application IDE 37tX| Leveldi W2t HESXO2 LIEHHCY.

m
>

I

ne
0
N

r
o

e
oln
it
N
0
o
0]
5

3.3.3.1.2 D2D Direct Communication
D2D A2 7|X[=& &8t Uplink 22 Downlink& XX 2411 S Of Y XFSLAQ! SidelinkE
Solf S4I= ot} 0[of W2t 7|1& A2 SAEL M9 HE AH2|vt 2
ada 39| Liefet FHUM EadE MM £ Ut D2D S4I0IM F=H 0|
A0l 71XI=2 &0l e 4= UAX|P, SLIPZ2 SidelinkE St T O
%% ottt D2D sS40 HEC| M2 Ha AFRLO| OFLX|ZH, SAIMO| S41 TR

S22 & O|RMOF ettt
3.1

ot
t

O|
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o 3 o1s54 s

225t ProSe Function2 Sal @12 0| 0| CHst HE L S7|3tHE

IP, ProSe Group ID, ProSe UE ID S2 7HX|11 A S&ts 35Tt
ProSe Communication2 FZ 7|X|= QX2 0|&06tKX| L=LCt

Mt O SAIYOY BL0)

- OL-O I-
ProSe?2| 1:N S HRIE 7t2f5| H0{E=L.

F B UE-12 O S} 5715t S22 Saf

- [=)a _¢_I_ =
2=t HEHOIH, O[0] Mt =4l HTSOA §EE HE&Y = AU
57|32 E5l ProSe Group IDE &S5 A0 &A1 HOM HHl HHE

A
Sl By

OIA "EZ 5015t

KHA9| ProSe Group IDQF LX|SHTHH A

ofH, 25 1:N 54 SXS $35iCh I3 3-332

&M= HH9| ProSe Group IDS 7[HIOZ £AE Iy
| AS0 2lE MYot HEE =0l 18 3-34

ProSeo| =27t ZIMEMO| LSt Protocol 2AE E0{F11 QIC}

UE-1

Ol thet g

S22 285/0] PS-LTEZ |4
PS-LTEOIA A3t

UE-22} UE-39 ProSe Group IDZ2
OICt UE-29 UE-3 8t 0|0 EfA 2l

205t 2~ QI

2t = QUL

o|=2 m|

1 UEis configured
withgroup
information

1. UE is configured
with group
information

1. UEis configured
with group
information

l

|

2. Access radio
resource to send

group
communication

2. Listens to radio
resourcesto
receive group
communication

2. Listens to radio
resourcesto
receive group
communication

=

3. Oneto-manydirect traffic

[12! 3-33] 1:N ProSeE E¢F HU7H XI™EM HX} [4]

|
Applic ation 1 Application
| —_—
IP, ARP, 1 IP.ARP,
Mon-1P | Non-IP
PDCP : PDCP
RLC : RLC
MAC | MAC
I
PHY 1 PHY
|
1
UE A PC5-U UE B

[12! 3-34] ProSeE S5t H7t XIHE

112 I _)GFor‘um

Al Protocol 7% [4]

HOl ProSe Group
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PHY2I MACHZ
Broadcastingotl HZo| HE I K|
205t S41 IPH0lA MME 2 HSSZ2 EPCE E2010] EAI2 5™ IP2F ARP (Address

Protocol)2 Sdlf HSSO| MEE|0f U= HEE 0183 SIS Bl
=z H

njo
ofm
%
4
rE
N
ng
o
om
1=
ron
N
=
i
=s
om
|O
HU
>
(@)
(@]
(O]
w
w
w
—
R
@
[
3
=)
_‘:‘_I
ry
rn
b
HT
mo

=
2 Non IPE Sall S St E* 7IZ PC57|8t DiscoverySZ0A 0|2 TS BHAISIH 22
YEE 0180l HISH SH= +HSIL

3.3.3.1.3 D2D Direct Communication via UE to Network Relay

D2D 412 HE of HE XFSLS Soll EE HEo| W20 7|X= AHZX| o= S410]
7soltt= 01-0| QUL 0fo] M2t TS 23.3030Al= UE to Network Relay0il et &3t LIS il
ACH 13 3-35= ProSeE 012¢t PS-LTE2HE0(A UE to Network Relay22 A5 H03=11 QICt
047|1M Remote UE= eNB(E-UTRAN Node B) HH2IX| LiE 52 R0 fIXIet TS 2l0|5Ht.
ProSe UE to Network Relay= Remote UE2 Network AtO]2] Unicast E2iZ(Uplink/Downlink)=
o 2ot Ot 22 IP E2fEE Mo 4~ U0O0f St} UE to Network RelayE &dlf MBMS
(Multimedia Broadcast Multicast Service) E2iHZ & 4 QUOH, AHZ|X| 2JF HUK| SA0|
7tsoll 71X1= AHZIXIE Hde 4= QA =UCH OFE] UE to UE Relay QH0Y| CHEF 1AM Q1 HE3t
LHZ0| §XIZETR 23.7030iA =2 Ht QUCE. [5]

Remote l ProSe UE-to- Public
UE | Network ! eNB + Safety
Relay AS
PC5 Uu SGi

[ 3-35] TS 23.3030f|lAf =2]= UE to Network Relay AlLt2|2 [4]

the initiating UE

UE4
LE1 proximity (relay)
o,
T g
g UE2 g
7 X
= (relay) =
=N =
s I o+
= {J_‘, . el
.
| e,
UE3 proximity UEbS
(relay)

the destination UE

[ 3-36] TR 23.7030ilA =2|E UE to UE Relay AIL{2|2 [5]
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[72 3-37] TR 23.7030{1A =2/ UE to UE Relay &t [5]

[ 3-38] ERICSSON R2tet UE to UE relay Zt (6], [7]
Ericssondt Qualcomm2 13 3-362 13 3-379 TR 23.7030|A =2|= UE to UE Relaydl

7|2ret HH2|X| 2 &ots FIot0] HE Relay e 4= U= R0 Tiok AM(2tet 8 UCE 118 3-362
UE10| UEbZ S412 7Fsol ob/| ol 7t Relay HE AtEoh= AILZ|201 Cioll 20{&ECE 1

114 I _)GFor‘um
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3-372 UE to UE relayAlL{2|20] I2 S& XIS HHEL: 07|14 2F S22 1-hop 0|2 S
MEE JEX|T QT ZPYSICE 0fof| 2t UE10] UESO MEE ELH7| lshM= UE2, UE3, UE4AH|
T-hop 0| S0l Thst HEE A1, Relay HUS A SAISIC

Ericsson2 & 7kX| ZHOIA UE to UE Relay 2oF2 MQtSIH=0] 3 HMZ I3 3-382 (A)2+ 20
YN Y 7|8 OE &S St AHE|X| 2E UekS MOBINeH, = Hl Hiote 2 (B)2 Cluster
headerE AF85t Y Clusterl} 7|3t MSE SH4tAA UE RelayS S8t 7H2|X| 2H&f 20H0]| Thal
HIOt5HHLt, Qualcomm EESH 1-hopOil M2 UE Relay 7|2t UE to UE Relay 2QH0)| Cist 7|&S X|Qtst

HE U1 G2 §EXQ1 D2D 4831S ffoh LYt A7E T S0ICt [8].

ol

=

i

3.3.3.2 RAN7|Et D2D H&

3.3.3.2.1 D2D 2 QIE{H|0| A(Sidelink)

ProSe= Uplink®2t DownlinkE Atgdk= 7|X|= QIEEE 0|80dt= S St Fel Sidelink 2t=
Mz2 2 AHHO|AE AERITY. Sidelink= Uplink AHES AFZSHH Uplink &1 RARRH Physical
channel LXZ AtRSICH 12{LY, Sidelinke Uplink®} C
Sidelinke 64Q0AM(Quadrature Amplitude Modulation)Zt 256QAME2 X|&GHA| 22, QPSK
(Quadrature Phase Shift Keying)e £3%F 2& B9t 7|8tot] SESH} [9], [10]. Sidelink Physical
channel2 PSDCH (Physical Sidelink Discovery Channel), PSCCH (Physical Sidelink Control
Channel), PSBCH (Physical Sidelink Broadcast Channel), PSSCH (Physical Sidelink Shared
Channel)0| QICt. PSCCH= PSSCHE Qo T2t AF L mi2t0|E{0f K0 R4S 3451H, PSDCHE=

Ther S0l A8 5l= A E QIE|H0|AZ Broadcast™& S AI#SH= PSSCHE &3l Broadcasts2f 42

Al 20| M&E=ICH T2O| Broadcastl AFREE resources HHHO0| AI2XOZ FA XIS MEISH=
WOL} 7|X[=0] & XS MEHSHT= Ht0] QUL AEXMC 2 XS MElSh= Wot2 Shlot = Y
S SfUEtE 7|K|= HHEX| ol US I ARZSHH, SS0 thet a0l QUCE 2ok S41 iy H0|
25 7IX= AHEX| IR JACHH 7[X[=0M AAZSHE Soll HU0| AEdh= XS €Yot 7tE

RS e St SES T 2 UCH[11].

Physical AIS0|IA H2= Sidelink channel2 Transport channelt mapping=l=8l 13 3-390{|A
HZ0| PSDCHE SL-DCH(Sidelink Discovery Channel), PSSCHE SL-SCH(Sidelink Shard
channel), PSBCH= SL-BCH(Sidelink Broadcast Channel)2t mapping=ICt.
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3.3.3.2.2 Sidelink Radio Resource Control
D2D s&2 3A PS S22t Non PS S&C= LIFZRICE 2|10 PS SHZ0IA relay S2F ME H{E=

Sidelink discoveryg Sali &010| 7tsottt. PS2HEQIX| Non PSEHEQIX|= &f1AE0A RRC (Radio

Resource Control)2 £33l & 4= QICt.

Sidelink Transport
channels

Sidelink Phvsical
channels

PSDCH PSSCH PSBCH PSCCH

[22! 3-39] Mapping between Sidelink transport channels and physical channels [11]

UE EUTRAN

SIB 18/ SIB19/ SIB21/SIB26 acquisition

SidelinkUEInformation

[1% 3-40] 7|X[=2 St T2 Sidelink AL Hot 2= HX} [12]
PS EE0A L3 £2 349 HE M SAS +oloF ot HA 20| TS, 24.3340| S=&

=
FIE 0|&0k= 7IKI= A S0l AR 3@, HEO| MH|2 Be 7|X[= MAPE @le R0 PS
=t

=72t Ao

(@p]
~<
4
D
3
=1
o)
3
o
=
=)
@©
(@)
(@]
o3
>3
©
D
njo
-
m
o
=
2]
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o
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5
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o
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ZQ5t Synchronization WEE Het5t U0, SIB 19&= Sidelink discovery0| et HHE, SIB 214t
=3 2
=

oI5t MBS 247 5T QUCH13]
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3.3.3.2.3 Synchronization
D2D S412 &4 T 4 U0 BH YHE HISXo= HAI5H | QIShM S4l Dt 40
CHEE ALO|Of &713F 2{40] HKO = ORXOF St} 7|X|=E Soff T 7+ SAloh= Yot 7|X|=0IM
Primary/Secondary Synchronization Signal(PSS/SSS)Q! 713t ASE HLY 7|X|2 HHZ|X| LHE
7t 7|3 SAS S3SIT J2iLt 28] 3-412F 20| SHLte] T AHH2IX| 80 QD LMK
CHO| 7|X|= LHRO U0 7|X|=2| F>0| OIX[X| b= 2HZ0|HLY, S0t 7K HH2IX| Bi0j|lAf Tt
A S SZE TIK= elmet glo] S S&fg a5l | 20 7IX=2 ol 713t &S A5t
C]

Xt 010 M2t 7|X|= HE{2|X| $Hol| X[t T2 57|58t HeE Soll S71=k 2YUS +&olof Sttt

|O

&

[12! 3-41] D2D Synchronization0] 25t A|Lt2|2

SL-Bandwidth | Tdd-ConfigSL | InCoverage Reserved Directframe DirectSubframe
Number Number

[2! 3-42] Master Information Block Sidelink

SL-8CH RR/E/LCIDFLL RR/ELCIDFL | | RREILCIDFL [ RR/E/ACID padding
sub-header sub-header sub-header sub-header stb-header

\

Padding

MAC header MACSDU | .-+ | MACSDU
(opt)

«——MAC payload————— =

[ 3-43] ProSe MAC PDU2| MAC header 74 [14]
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7|12 AHHZ|X] g0 YIX[SH HUZH S7|SHE Lol Primary/Secondary Sidelink Synchronization
Signals (PSSS/SSSS)E A8t =713t SAS &Lt PSS/SSS2E RAIGHA PSSS/SSSSE
PSSS= Zadoff-Chu sequences, SSSS= M sequencesS AR50 57|zt SAHS £8l5HH 40ms
7tA0Z £3H=ECE PSSS/SSSSE Synchronization time 2 system bandwidth, Frame number,
Time Division Duplex Uplink/Downlink subframe HEE SL-BCHE Sali M4&SHCt.

PSSS@t SSSSE &all @2 = U= Time & Frequency 5712t FE 2|0 T8 3-420i|Af LEfLt=
MIBSL (Master Information Block Sidelink)S Saf 0|2 ©H20| S7|310| ZRst FI1HQ HEE
2= QI MIBSLOIA SL-Bandwidthe= Sidelink0ll Al El= HEZS 2|0|5tH, Coverages S7|
20| 7IX|= AH2IX| IS0 HIX[oh=A| RFE 2|0/etC}. Frame Number®@t Sub frame Number=
713 L0 thet FrameEEE H11 UM 2ot 7|3t HEO| 7|K = AHH K] 810 /X2 B2 HY
LHE 7HREIT AFESIT}. PSSS2t SSSSE= &S Subframel] = F 712l Q1FSH SC-FDMA(Single
Carrier Frequency Division Multiple Access) Symbol2 H& =}

13 3-432 MAC PDUS MAC headert+d= 20ZLE. MAC PDUE Solf T8 &= e M
Broadcasting 242 £&list= PSSCH2F Y& = Transport channel@! SL-SCHE| sub-header?}

HAQUCE O|ME HY 7|3t S22 Broadcasting S20f| AU 7|5t MEE MAC PDUN| EZ&HE
(0]

H2
_=

for

-

4
02
i
T
N
njo
e
>
30
i

2 SA0A HIE 3GPP7|8t D2D ProSee 7|Al= QE2tE At&ot= WOt 7|X|= Q1Z2tE
0|&3tX| 2410 Sidelinkifgdg St HU7F HFYSAES ot YR LM D4 ECH 3] 7|X|=
QIZELE AFZOHA| 401 HAZH RI™SA St YOL2 7K QIE2pH R gilte YR Qs PS-LTE
SA2HF0IM ALESH| Metotct. 010 M2t 33 ARSI PS-LTEMA ProSeE BE 71 &
OILIZ REHSIRCO, TR 23.713011A PS 2HA0IM X&ot7| et 2 =27k AURALL, 0]0i| [HE ProSe?)

RelayS St 7HB21X| 2134 Q10f Tl =01 B ULk 8+ 012}, ProSe HHIZH S0

|
P01 LHIA01M, SHO|IfA S Z2 V2X AHIA0 886t AFEsks Yottt 5| A2 O AiE SH0=
= | [e)

ProSefotnl 0HR RAIGICEH 0]0) 2t 3GPP Release 122+ 130|A &ost D2D E419] Sidelink x4
QIEHO|AE V2X SHH0)| S5 HSIA7H M6t | Yol =2 F H UCH[2].
SidelinkE £t ProSe £419] 7§t 202 J21 3-44X2 20153 D2Ds2kE X|®ot= PS-LTE E&

718 AHE O SHY HE ADE HEVIE S/MOIUCH, 5 JE3E 0IF0(C. KT= 2 LTE7(E

—

11 ISGL..



D2D 25 7| 7iHE FXIGIHCH, MWC (Mobile Word Congress) 201501 mmWave? |2t D2D
7|&8 AIPIBICE T3t SKT= MWC 20180{IA1 PS-LTEZ 9/5t D2D7|4S 2/451%00, Z/ch 1km L

7|X1= QE2tS O|ZSHA] 411 A S410] 7Ksaitt [15].

85 D2D 7|52 HU7t RelayS E&I6I0 G2 S AHZ|X|QF HA AS S8 QFHMOZ S5 M5t
2 Ql= 714 MAZS X|GIEE YHEsHZ 40|10, V2V 7|21 AT R Crst SHEfol 7|a=2
SHE O 7|tHECt

[23 3-44] AAMEX} PS-LTEXME D2D T2 [16]
3.4 eCall
3.4.1 eCall 72

3.4.1.1 eCall 704

H4 S& AAH(eCal)2 WE At 2 A AESXPZE 22 AFIE AHESO 2 QIAIGH Abl 2117t
MESHA| B2l 0 A M2 7 HEA| Aik= ICT 7|8 218 & X|E HAE Dottt 2| Li2te| WE
AL AR -5 OECD 27t & i 200 55| Ii4 Y 40f 8% 28 SO2 71X ZE EIS £
AH0H| O|2= ARV BISICE (H 3-20) o EHE EH 22| L2t X2 2 Q17 WE ALK} =
H7HA| M=o Moz ottt EHELD U2 ME OECD =7t&1 H|woHH OFRE &2 £X|E
7|23}, 0[2{St LHEMOZ 2016 W RE 2 CHAF M A OFFM A2 o5} 5iQ 1T, £3 2%t
s 2 59| OF ELZS0M OF|Zle AFIS 017 I8t WEQHH Ol AA| 2 I X2k T
sl ATt
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S8 2Pt El I2els 7|t + Us A Tots O, HE S0 88X SXts 4-65, S8
QA= TAIZE, HES o A2 EM &A= AR L0 S50 =26t X|=E Z0toF YES +H6t!
ALl 2RES A4S T £ QO HF0| FEH 4-520] XLt MAlE MUAS H HPES2Z el &
& O AIRET HMQI ALY HEHO 0|2 7] HE0H| | 47 LHO| HHAM=S HAISHHOF BTt

Ch:
X

DL
@

Y
= 2 i
@@

A 4

y
\ 4
y
\ 4
A
A
y
A 4

ASIE eCall AIABIS XISOR 52t AIDE ISR AT 2910 Chet HEE Mo
AnPLE

Z|CH3t THESI0{0F BICH 21T, AL B4 5 B
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3413 MHAFMEAXT I LA

eCallA| AR (TI3-45)1t Z0| ALDE HK[oH| I8 4M, Al 0RE HHetD HEE F&Eoh=
eCall HZ(AECD, Accident Emergency Call Device), At A 0E 4=2I5H= 2HA| ME(eCall Center) &
At X2|E Felsh= 715 L 7|2 (EA: Emergency Assistance) @2 A EICE eCall TS bR}
AMOIA eCall MHIAE 3l O|2] LHZESE OE (Original Equipment Manufacturer Pre-Installed)
2 X2 E10  HER MAGHE &S AM (After Market) 92 JESIHH AM & H|H|A0]M,

THt b e | 121



EEfA SIO|IHA SV |0 eCall 71S0| F7te|ALt eCall MHIAE SEIE TV
QALY
eCall MH|AZ Q|5 A|AE] 2ZX X 2 715 QA(FE: Function Entityy= CH 1} 2Tt

data = = = vpice

[23 3-46] eCall AH|A X

[12! 3-47] eCall A|AH! 7|5 22X

SOS button: AF AP +322 712 7|20 £5 QFS o= 7ls
Vehicle sensor: A0 2 S= A, 0|02 HH A, 7HEE AN S22 Akl TEHO| 2
HE

External sensor: AM & XIZH0f| M2 MIA 0|20 eCall HZO| AaF EE= HAZEE TH5E MIA

OBD-II FE: A LT WMZRE A THO| Lot §HE =25

= 3i=517| 95t 7|

122 I 5 Furum



Locating FE: 214 2! 0|5 EX 7| X225 H At2e| Qx| HE.
MSD generating FE: MIMZEE £33t HEE 7|90 2 AL TH 7|58 86t M HEE My
Voice call FE: AL2Xt2} Proxy PSAP NE 22| ARS £ 0|83t 84 St 715

Proxy PSAP FE: Al11 HHE £=416111 ARS 752 0/8010 X1 BHSAR 34&2t Hotil ALl K%
TSI CHE0| LR A= PSAP NEZ MEot= 7| ME

PSAP(Public Safety Answering Point) FE: E&X12t0] S84 312 SEdf 25 Al THg Tlststn

X 7|80 B8 QFS o= VIs

3.4.1.4 eCall EtH 7|5

YIHOR oCall NAES 12 L1 2

n 24 535} 7|5 PSAP 28 Qe 84 83t 7|s XIH

s ME M4 T SIS ME HWESE H|0|E MSD(Minimum Set Data:)2 0|SEAUE £l PSAP
2 ™S

m 7|E}

TH2-PSAP H|O|E SA HIAEE QIEH0|A X|H
2= SOS button QIE{HO|A X|H
18 i QFE FAE 2 U= AL QIHE0|A X

T2 T M

eCall 7|5 HEl EA| 7|5 X|&

3.4.2 = 2 5T

3.4.2.1 017

EDR (Event Data Recorder: Af1l 7|2 HX|) OJF A& £X 4 715 2 MH|A 1S T35t
ACH, FE eCalldt RAFS 25 1 MH|A MES 4E SO|C. 2iXf 4870] AL HUS Sofl 28
&2 GM AL9 On-Star MH|AS| =it & 7|5 7H4S A=l6tLl ALH, On-Star = GM 0] 1996
HEH MZoke 22 HEA Mu|Az X H2FE GPS 2 0| sS4 7|20 2ol XSkt |IXIE
HEt5| ZLAGHH 2T HFEE F2H GM 2| On-Star SHIE0| AZE1 = ME= XX F20
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et XFO| !IX|, 2T 4 |, S HAEY O|of, EHA X, S5 &8 AMH|IAS XHetT.

15101 4G 7|21} ADIE Z O 7|53 HEAIH KHEA Lf MEIAE SH

o
9]
HiSote ATt 22|10, 21 LU= MSAT 2 2t {15 St AIAE 55 38 S0 AL

b
mlru
_I>"

210 A ML ZEE 2ot Al W& AL ARYAF =7} 2012 E SRy 27t 221 8T 2Kt
B2 12

1502 S Halotd UL, 0] LSS 19912 E eCall MHIé% lor HY Hs 112 MES
Moot HAXR! E M=ol MEs FL6tl ACH 2011H E 7E &2 Al 28d H XI5 flot
HeERO(Harmonized eCall Europen Plot) ZE2HE A|H MO,:,*% ZZI5t0 eCall MH|AS| EFFHS
QI=511 QICt

HoERO BRMSL JEAR SES0 BT 591 3 HUE BER DG ¥ RE $80
eCall AT TES AHO| HZ6tD S8 2717t 45 2PN U HSS Meioh| 9/t FXI2 eCall B2
PSP, 41 D301 HR8 7} 5N 27 A1 52, 98 HE JJHol HREE oCol 8, 710
3 2YHO=Z Q41F Q1O VY, S5 & Wt #7H MH|IAZS ?fst eCall 018 7tsd 7, eCall AfH|A
R| TR Q15 AL IL, oCall SRS I3t B2 XIZ MY, §5 9 U eCall A FHE St
T AR RN, B|1R7E M3 U2 2 AT} B, eCall MHIAC M5 284 W 27t 7t H2 50| 1122

20153 3¢, eCall T O X%t #10F H10|5t0] 2018\ YR Al ASAH L AUE BRI HAXN
T2 7 50|01 2033 H EU L§ ZE R0 OJF A2 A&l6t QT EU Regulation OiAls {8
eCall AAE MZ O|23 1, & MH|A BA|, & 2|10 £F2| G|0|H M2[E Q76HK|2 eCall AIAH2)
Al 401 OrdE BAlGILL ALY

3.4.2.3 2A|O}

ERA-GLONASS (Emergency Road Assistance based on Global Navigation Satellite System)2
DHtE S0 2SRl PRI AIARO0| 2ot W& Al Tl Al 4 SIS 018010 AfLL
ZHEE oM SY HMaz L6 S5 XES 2otke A0F & eCall MH|A AIARIOICE ERA-
GLONASS= At U HME EI—IEF’a'ﬁPOfI NSOZ dMlet fIX| BEE H&otl 118 S3h MH|AS
ol =22 QAT A7t L5t NS 2 S48t HI0IHE 7P 28t PSAP(Public Safety
Answering Point) 2 MEY5t0] 2F MEE= 488 HHSIH ADYAR FXUE SO ERA-
GLONASS alit]) Z2AM= At M2t Q15 2l fIX| et AA”S AL EUEHYSKE At HEH
ZFEO|Cy. ERA-GLONASS MH|A 1 QA= HEY

12|56
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ME|, 912 713 THME, 71Z T YR 202 0|20{XIB, 2017 1 12LE ‘F24AI0F ZH BSH

- -

=7 LHOIM A= e R0l Eilistal ATt

3.424 U=

K OXt WECHH 7= A £(2012~2015) Off M2t e—Call 23 FQ MG X F0|H E5| X2
AP0 @2 X g =8 4Xst UL HELPNET(Help system for Emergency Lifesaving
and Public safety) Xt 718 E& MH|AS 2000 H 9OHEEH AAGIH BSAR X QF 82 XI5
S5 AARI0] OJ5f HELPNET 2% ME= GPSE 0[85t0 XHHQ| YIRIE HESHA| TS F A

BEM S & Z70| HESHH AfF ALLE o Zofal Tt RFd Aot Hid Sl golelE ++d510]
AE

£l At
YME FH AL 7= 28 S0l U

3.4.2.5 52ty
2006 7, A2k SO ThS 3 SIMRAV(ES A2F ZHi0f ThS5H7| $Iat St WR| 2 S48 9I8t 4|
5101 AJE0) B3] FESIAOT 2013 1 12, HoFE U] 25 417 A0 SMRAVE X126k 21

ol

3.4.2.6 ot
= B W 7= X9 B3 HE0| Xo| Hi H= Ml HIE0| =0 2t 7|0Ak= Ee|HEA
MH|A MOZEN/EF23/UVO MHIASE MEotl ACH S5 2 H o it 28 SA0IM Xt

Al 2 Y 23 MHIAS MBS UH.

o

ton

3.43 HE

t

3.43.1 =M E&
1) UN/ECE/WP29

rot
Ok

7 RE BHPIE Mot ASAH HE =H| 7|IES Mdots A7 822 ASA O 71Z9| 2519t
d% 25E SHo= YL M, ASAt o 7|E =4 28 H HS QIS0 Het FEE VHe=
67l T2/t 80| 2= AL 0] & 2 2 M2/t T189 eCall AIAES EHI5= ol 2RO
NAXSA 32, 8 59 ALGAAY 7|5, % EU SO0| F7totd ULt ECall AIARIO| CHEH 2+
T2 g 7 MA FEE2 et AL 218 28 A K AL 215 25 AP 2X1E X0 gt oIS
& EALE E2otil AU
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2) ETSI
FE 2A0F S9f eCall HE 71 #A4S2 7E A9 BEE 7|7'E SHLZE BEEaP THEUCH
eCall 23 7|22 0|5 Sl 7|83 7|HCZ oFY| =0 0lSSt EE 717+¢ 3GPP(www.3gpp.org)

AT eCall AHIA Chet 422} 7]3t0] eCal 2621
TS 2R3,

rru
HH
=N
X
mjo
=

2 30| O3t 22 3GPP TS BE

(E3-21) 3GPP TS #&

ETSITS122.101

Services Principles
3GPP T1522.101

ETSITS 124.008 Mobile radio interface Layer 3 specification: Core network protocols;
3GPP TS24.008  stage 3

ETSI TS126.267

In-band modem solution; General description (release 8)
3GPP TS26.267

ETSI TS126.268
3GPP T526.268

ETSI TS 126.269
3GPP T526.269

eCall Data Transfer; In-band modem solution; ANSI-C reference code

eCall Data Transfer; in—-band modem solution; conformance testing

ETSI TR126.969 : _ .
eCall Data Transfer; in—-band modem solution; Characterization Report

3GPP TR26.269
3) CEN (R HZ3 9I93])
# R eCall MHIAS 2/5t R eCall O S3HE 71% QTMES EN regulation 22 JHL5H /Lt

o
on
X2 oCall MHIAS S8 75 U 28 WOIY TS 7 AIOID eCall AHIAS] end user 2t X2ty
PN

Al 4= Ch5 1t 20| JHZO| T AT

126 SGYLn


http://www.3gpp.org

T 3-22) eCall MH|A|2| end user 7F =& AR 1A

EN 15722 Ecall Minimum Set of Data
EN 16072 Pan-European Ecall Operating Requirements

Ecall High Level Application Requirements (HLAP) using GSM/UMTS

EN 16062
Circuit Switched Networks

EN 16454 Ecall end—to—end Conformance Testsing

4) 1SO

ITS 202 HE&= /ol U= 7|z fIHel= TC204 = OF7|’|N, HAKZ, oAt =, HEUS,
wsd|, S, A TS S5 ot ULt TC204 9| eCall #H HE2h= WG7, 8, 170I1M =T
SO0IH WG7 2 ¢& A #el | ok 280 et =A 25 W& foll ACMH eCall 715 HIAIX]

o T
= = I:l
AABI0| TSt TSt 7|2 FHAS I3 HE 900, WGBS 5 m% BIA, TR EY U 71T RS

CHAO 2 23 HE HEFSIE HH6tl QIOH 28 AH|A eCall 2 BEFSIE X F0|CH WG172 ITS
MHIAE /8t Nomadic 2! Portable &[0 2ot B2 S HEHotT QUM 71! TS station 2| eCall
K| @S flet LBt Q41 AFstt 7= Moo tist E&S 7i S0|Ct.

5) ITU-T

H7| S MY B22| BESIE TE0HH eCall 2 AL EE2 S4 2 Afel2 SG12 0|4, &

loT 7l E&2 SG2001A =T SO0ICt SG120M= XH0M eCall S S22t HEHE AE=0F,

1l AftOZ Folotil /loh, Ol= At o St BEs Egdts 2= eCall

AL S sS4 BEC 2 MEEIUCH. SG200|M= loT 7|22] eCall AIARS 72 SO[0 0f| LEf O
7

o
AtEE ?fetlol 718 Xt 215 F1H MAIS| BE SeidE /01 & BES 7 SO0|H

3.4.3.2 2l BE=
1) ITS-K (BH=XIsE wSH A RS
Rt g, MERZE MR wso] 3 Holot T2 WS A|MS| tfE BE X8 Al

Ml gotal Ut

09

L
e
o

r
[
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DHrY HE A ZHOH(OJE Wt I2EF, WS FE +8 S A" S8 AS Z2ES0| st

3) eCall &
=L eCall AIA” 51 748 MH|A Htg floh HEIEA20 2016. 82 HEot
MOIERF RAD Y AMAIE Ofotl Ol FAE 2l wet 3 4
22 2 SO0 HAE FA 2F 2SRt ot 22 PP AT F8 20t

o
F7tot0] 2t 0F 0| &2 Fo|, 23 ?lH=] A Eit IS Sof &4H fFE A SO

19 )IIE

34475 BA A HE 58

3.4.4.1 eCall 74S 25t BH S &
At HE(MSD: Minimum Set of Data) = eCall A|ARIA WS AtL 2 A| AL HEE AMSEHA|
eCall MIE{0l| TETH0 AL LM 20X S @|X| IS A|ZH HEE =XO= Sh= HAIX| 282 A&t
AL B AL ASS P RR0L T P RS EEI0 LA0l A E0t MR A YRS

=

3.4.4.1.1 4(mandatory) At HE
MOl At HEE= At UM A] eCall HHO] eCall MEZ M&oh= ALl Agfat ZFNO 2 HRE

B HEOR Xf2e] RIS WS, AL B4AIZY, 24 S3Callback)s EEISICH

3.4.4.1.2 MEH(optional) At HE
MEHM ALD MEE AT M Al eCall 20| eCall MEIZ MAsHE E7PH01 Al 23 HE 2
|3 OID(Object Identifier), Akl Al 7t5E g4 G-force value) 2 K|

Pl
=
1o
>
\d
0%
B
Pl
=
='_‘.=
rulru
—|o

ChE (A8 3-48)2 WS A7t 23S M, 215 FHs QFohs eCall AIAHC A HAS

LAEFHTS.

18| SGLn



S T o e

7.
8.
9.

%
10. 75 7 L0 MelE S=otil Sat FXE S=i.

ALLZ7HEMAl MSDE MASITY.

AECD = MSD HIA[X[2} & 715 TS Proxy PSAP 78It
Proxy Server = Atal FHaE AECD O A Q15111 2Tt S 4SS 7 [BHCt
AECD = Al SE AMES RHRIOIA L2 2421

2HAZEAILS Fo =2 %@ A7tS TSR] ot Af= FHGHT.
Proxy ASAP = H7 20iA &S5t HEE 715
AZSITY. O] I, 2XXZE LFAIZE LHO SEGIX| LAHLE 2TX7t
ALl 2 75t

[:|0II

njo
fo
bl
Q'D
o

PSAP = 271Xt S35t 22 %‘E‘JE.O._' A &= 2Xlek= =l

A1 2 FIHET A 7|2 &5
-

AECD Driver Proxy PSAP PSAP EA

1.MSD MM

2. Emergency|call Request

P 3. Emergency|call Notify

4. Confirm Request

5. Voice Connection set-up

J I L
| 6. Talkina(ARS)
E |_7 Call Transfer(MSD)
I | |
| 8. Talking |
_______________ 9 Dispatch
_ 10. Hang up .
[38 3-48] 7182 12 @F
344375 7L F FA
S (03 3-49)E IS ALV MRS 1, 718 THS QEFH TR AL MIEHA5H= eCall



A|AEIO| Xt X2 LIEHACY,

A7 YA MSDE B2ttt
AECD £ MSD HIAIX|2t 8174 213 TS Prox

~<

<
wn
3
0
fo
o
rol
il

1
2
3. Proxy Server &= All &
4. AECD = At S5 AR
5
6

AA

T

o

= =

STAZE0[eE Afadet e ALV HEL QI HEHGHH 71 2F =12l
S

=} X
= —
STKAA L1 218 QAT

7. Proxy ASAP = 71 Q3 F|A QF8 w11 HXIE Z=ot1!

AECD Driver Proxy PSAP PSAP EA

2=

1 MSD

2. Emergenay call

v

o 3. Emergenday call

4. Confirm

2 Confirm

6. Emergenay call >

7. Call Release

A

[12 3-49] 718 7 QF FA

3.4.4.4 eCall MIE{Of| ook F A

Cg (A8 3-50)2 ul&s A7 s o, 7215 7 @F Al Proxy PSAP 2t ARS £ 0/
7o 7 L

S8 YOIM ALVt ot A2 HHE FR 5 o QES FlAdke ALY X EAE

LIEHEHCE,

I'

1. A7 LA MSDE 445t
2. AECD = MSD HIA[X|2t etH| 715 TS Proxy PSAP Q3 otCt.
3. Proxy Server = ALl HE AECD 0| &iQlot ! XAt SHESIE th7 I8t
4. AECD = Al EE AAS SFXI0|H 2|0 2012 QA5

kOI

o

=



3. 01554 13t 3% o)
TR AILLS] Heto = U Al7ES THSOIK| ZolH Alil= FFeitt.
6. Proxy ASAP = ©A 20iM 2Sot HHE HIEOZ ARS 7|52 0|85t0 20Xt 24 S35
Aot
7. STAZHLEAZE LI SES ofHAM 715 T FAE QFolH {1 QF AXE S=oitt
AECD Driver Proxy PSAP EA
1.MSD 4
2. Emergency call
< 3. Emergency call
4. Confirm >
5 Voire Conpection cet-11n
:_ _ 6 Talkina(ARS) | |
P 7. Hang N
[1213-50] eCall T+t ME{Of| 2| FA
3.45Z=
5G 2t L= 02 Az = 752 St A Ks2h= W22 LXot UCH X S0 TME g
s M, Xt A2 ||, SH ARZE K|, 221 FXtH 52 7Is0| EMETHA 2Hf0)| Cb|et 27Xt
M X B2 HAHOIN 715 FHHE At eCall A|AER AE51 Y2 IR £29 3HF0|C eCall
A2 HE OREX 33 Mgl T S0 JH S27| 2EMS Sot Otter S8 AMH|AL] E=0|
LOGICY, 221 EX|0] TSRt 0f5) S 32611 eCall MHIAS] 7| UHS AsiME BE 716 Y
2 A B S 43S »®H0| 2FHLL BE V&2 ITSK(KISsE uS AAE A HF)0 TTAS(HE
SA HR BEE) 70 S0 A2 HEAL HAQIYA|, Z2IAL XA, 3HY, ¥ S5 7S HHne g
W3R HIEA| ZOSHH AA|ZE AH|AL| X|R0| Q7L =ICt
Tt b ui | 131
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ol

RITo] 2utsiot TASR H AAE 21 O Tito] AFSHOIA WOl 47+ Gt 2LHO| X7 2y
SIBE L4E 57} FA0I0] EHBO) Jof SHUR MLDIE S ZHGHL UOIOF BTk T2EM, XEZAD
$0FOILIZE 248 X3 WAGHs X1t ol T2 A1 AR CHEISI0] eCall MEIAE X7

TEE|0{0F G101 QUTLIAIOF XTI AIEHOIA HE0I, F AL A= Kt AT S701 ORIES
QICE. 219] eCall MHIA Z7| 7ETH 2HL ICT JROZM BE Li2tSe| g 22UoY 4 9

=
=97l 20 2 RS %*%*6*¢ ULt E3l, 2|7t 715 EQI PS-LTE 7[819] 3Z 8 KAt
0

HHOE 2 =30] 2 A0|H M==2 M S oY 89 STUN=M LAte] FE0= A 7|0
0|,

3.5 5G Tlg} =

I.
ol

3.5.1 3GPP 5G H& ¢

u
oler

M

[T23 3-51] ITULL 3GPP| BESt U

3GPPOIN H2l5k= 5G= NRZ YTl O™ MITHe| OlsSAllt S8HdE 7HXIX| &= new radio2}
O|F M O|=EMY} S8 8 RX[oH= LTE-Advanced Pro9| Zlat=el BE&E RE Tslsid 9O
20204 =& &01%= ITU-RQ| IMT-2020 E&0f| 3GPPOIAN HEdh= BE2 0| 22 & Eo*ofozl

HIetE Of7H0ICt. 3GPPOA= LTERH NRO| 8 SESH =HA LTE 7|X1= (LTE), 5G 71X1= (NR),

121SGhw



LTE 20 WEYF (EPC), 5G Z0f HEHA (5GC)Q| &0 et Crfst X FM0| 7HsoILt
0| & LTES| M0 2t NR2| CIO|H x2S 27 At&Sh= NSA (Non Stand-Alone) ZE2t NR
SEXMOZ SAS 4 QlE SA (Stand-Alone) 2E7F QMMOZ HES FdH F0|CH NSA ZEUA
NRE LTER} S&ESHHM LTES| 20 HIEXI0) ﬁ’e‘EW'—h LTEQ] HEHAE Salf H0|HE T&otn
ACE. gFH SAUIM= LTE HIERA G0 SAEC 2 S&oh= NR HIERZZE XMICH O HIERI0
AZE0] SESICE NSA ZE0IMS] T2 LTES| A0 A'D2t NRS| H|O|E] AHE0H SAI0 & (dual
connectivity)ot S25HA| £/ 0|3 0|RZ LTEZt MHAE= XGOIATE ALBE 4= QILE Ol 7|1&9
AR Y0 RO 2 AEoMA ==, 0]0] MH|AZE O|”XLI A= LTE Ol HI0]H ME2| NR
7|1X=E 7160 28 5G22 TBE 0|12 &= 7| W=O0ICt Tk J0ME= 7|[K=2 20 HIEXA
ZHHOAM Cheker A

X
oada
A7
— e

2 X 42 50|T ULk

3.5.2 O|SEAI XIS} gk 9l QLALSE
[18 3-52]
7|1E LTERtS| S8HES 7HAIX| f= M22 0I5SH Y42 NR2 THfet M=o & MB|AE
A QAR TEA|IE SHE Vs JHE0| T AL TS FRl6HH L & 3-231)
Zot

<@
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H 3-23) New generation access tech. Target KPls

5GOIM O HIEAAY Tet= Chefet MY TSt MH|IAS 8otz As SH2=Z ot QL.
Clo @]

ASAL S, AWK, e S Tt LS XIE6H | flafiAls Thfet
HEXI ZHOA= t

Chadh 22 27 A0| QU

S AR AAOIC Trefet M0 OlsStE &0t HE M 0|5d V(2] MHIAS HSot/|

PlofiAE TSt M| AH|A AL 0|5 S AIAZ0| A= SHA £|0{0f Sttt 0= 0I5 S 4 AIZARE

Eb A1 MH[A MISKE ALO|2] A0 Qo R, Et
A|IAEIOl AP| (Application Programming Interface) S
EICt O|Z ®loliAM= CHet BAl9f QIE{IHO|A A

O|SEAM ARIXPL 0|5 EAIS HEY UHE M&dHE A2 network developer?] &gt

OO L

Aol MH[A AARE ASf0| T 0158

off E&ot0] Bt LS| MHIAS 2ot

YO Mu[A AARO0| HMSSHH{0F 5t A

fjo |'>
ofm

S Ef

o =
Sl 39, BUE

O =
MHE|ATIK] M&3H= service enabler?] G&i2 6= 422t £ MH|ANK| MESt= service creatorl|

UBS Gt 2T} QUCH FURMRE TSt A910] TS AHIAS £83 4 QU= CIgNO| 481
OSSOl HZT 0SS BR510 LAGH= MRS AHIA S $83 4 QI R4S Hi5{0{0}
BIC MMMRE 562t T HIESITR CHst ARIo] MHIAS RIBSHISE Algf 2H J2/1 AHlA
2H SRl 20| BHTOOF SiCk. YHNRE HIEST ST BRI0IAS ZBAD MRS XI2I0|C,
CopTH QEIMo| SHE Qo UIEYTO TEE STHZTICL O HIEYIE 712 28X Yeoz
SUSIT OFYNS SHTE 4 QUOOF BITL ESH LIS ARTO| AHIA HBXH= KHAIQ| AfHIA XIS
AAHO| Chet 2E/2IS SBEITA AHIA FZ AIAH| U0l 5G YEYT| thet 28/B2IS
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3. 0|5 S

—

o
ol

' 4

Zlst

SH RSt IAL & 0IC}. M2t OlSE4 AfRIAN= Bt M0 0|5S4 AIARIS] MH|AS MSSHAA
/2|0l CHE QIEHOIAS BH MSe BRH0| M7ITt. OiX[2C 2 5G 0|58 HER = 7H4
SEXQ LYo 2 i1 2FE 4 AC{0F it
H 3-24) 5G HERA 2F =M Q7AIE
(& 3-25) New generation access tech. requirements
Architecture 8 Migration Supplementary Services
Tight interworking btw. New RAT and LTE Multimedia Broadcast/Multicast Service
Support of connectivity through multi-TxPs Location/Positioning Service
- The NR should enable, and improve if suitable,

Flexible options for splitting the RAN architecture state-of-art positioning techniques

Deployment flexibility e.g. to host relevant RAN, CN Public safety communications

and application functions at the edges of the network Critical

) Comm. Emergency communications
C-plane/U-plane separation Service
) . S Public warning/emergency alert
Deployments using Network Function Virtualization
V2X C icati

Independent evolution of the RAN and the CN ermmnication

Operation of Network Slicing

Sharing of the RAN between multiple operators
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3.5.3 Access network L feature

3.56.3.1 LTEZRE ZIat H HEYI #=
FEHQI ZHOA EH 5G radio HERZ2! NG-RAN2 NR 7|X[=21 gNBE} LTE 7|X|=29| ZI&}=

aEH -eNBZ 50 gNBLt ng-eNB= NG 2IHHO|AE Salf 5G Z0 HIEXZQ! 5GCOH|
E 4101 ZH0IA 5GC| AMFO]| Ci|O|Ef ZHOiA UPFOI) H1AEH 0|F ZHll= Xn QIEHTH0|AS
ZA=c} gNBE ZHE NG-RANQ Tx= T2 59 2O, gNBE 5tLte] gNB-CU (gNB
Central Unit)2t StLt 0|42 gNB-DU (gNB Distributed Unit)2 #L&8& 4 2 0|5 Zt0fl= F1
QIE|H|0|A S Soff HZA =L} gNB-CU gNB-DU= 7|5 28 (function split)of| 2|af E&=SH=| AL

[T&! 3-53] NG-RAN Zix| 4 (3GPP, 38.300)

3GC

fro T

ING-RAN | |
gNB Xn-C NB

Fl1—r TF1

ENB-DU ENE-DU

[ 3-54] gNB-CU2t gNB-DUE Z&lok= NG-RAN 7% (3GPP, 38.401)

136 I _)GFor‘um



<@

3.56.3.2 ot Fo & 2 LY

Phase 10{A2] NR2 FR1 (Frequency Range 1)0]2t £#2& 6GHz O[5t Fo=2} FR2 (Frequency
Range 2)2t 22= 6GHz 0|4 (6GHz ~ 52.6GHz)9| oI+ Z5E &5t UCH, 6GHz

OISt A 3.5GHz Y, 6GHz O|&0lA 28GHz tHE SO0| 7t HACM 1.9GHz S| LTENA
2| (refarming) BIEZS E&t610 QUCH LTE BHEQ| refarming®l AR 7|1& AHE 02 A25IEHA
50 nE E0I= YAlS Sttt B 30 Mz 2FE Foe FS LIEHADE HOIM SUL2
Supplement ULZAM F2 AHZ|X|7} X2 FR29| Foi4 HHUA UL HHEXIE 248 SHo=2

AHEE O FoICt. O]HO M2 HolEl NR Fof $HEES LSS0 LTERQ NR 2te] CC (Carrier
Aggregation) 20| HOIZUOMH, NR 0|M2] CC Rt MO|=|QULCt.

Band # uL DL Duplex mode

ni7 33-42Ghz 33-42Ghz TDD

n78 33-38Ghz 33-38Ghz TDD

n79  44-50Ghz  44-50Ghz DD Band # uL DL Duplex mode
n&o 1710 - 1785 Mhz N/A SUL n257 265 - 295 GHz 265 - 295 GHz TDD

ne1 380 - 915 MHz N/A SUL n258 2425 - 275 Ghz 2425 - 275 Ghz TDD

ng2 832 - 862 MHz N/A suUL n259 3180334 Ghz = 3180334 Ghz DD

né3 703 - 748 Mhz N/A SUL

nd4 1920 - 1980 Mhz MN/A SUL

[723 3-55] NR LI+t It St i

A

3.5.3.3 Multiple access ¥ coding
Waveformt multiple access SHUA = ChAsH MH|AQL CHFSH NE =S MO 2 X|&ESH |
2lali scalable numerologyOll 7|gtet OFDM 7|&2 AFE6H|2 STt Downlink®l CP-OFDMIt
OFDMAZS Hg5l11 ASH, eMBB AMH|A, g AMHIA, [oT AH|AN M2t M2 CH2 SCS (Sub-
MEgh = Lt UplinkOliA= celle] 70 A0 M2t M=
CH2 waveformt multiple accessE XMEE 4= ULE H42 Hotd UCH, macro oAM= LTE
OlAMet 22 SC-OFDMIt SC-FDMAZE X &0ot0| PAPRO| M= i3otd, small 20AM= CP-
OFDM1t OFDMAE HM&sh= 5 Uefer A9 285 Sol AHEH o85S IUalot=s X[t
ULt NROIME= 6GHz OI5H01A 5, 10, 15, 20, 25, 40, 50, 60, 80, 100 MHz 12|11 6GHz 0]A<
mmWaveliA= 50, 100, 200, 400 MHz2| BHERS X[Zotil UCE MX|A MH|AL HZY TS
MHIA S MH|AS| E40)| M2} CHE SCSet CPE M&otil, 100MHz 042 ZFt4 HiES
X|g5t7| fah fO * 2m (fO = 15kH, m = -2, 0, 1, -, 5)9| SCSE H &St scalable numerology @t

mini-slot2 Z&ldt flexible slot2 A[&5t ULt BupHOZ MA|HSE TR =E St= MHAE X|E5H/|

o
a1

nliylez

=o|
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8t 15 kHz SCS2t mmWave FIH= CHHEOIA S| 100MHz 0&$Q] FI4 BIES X[ ot7| YISt 60 kHz
9| SCSTHX| Ciy¥st 20| 7Hs5ICt YEMOZ FRIMAM W2 subcarrier BWS A5t 400MHz
S 52 it £2 7HK|= FR20IM =2 subcarrier BWE AF=SHCEH NROIA MQ|= HI0|H ME Hels
R(sloh2E, ot £R0| S0{7t= OFDM &E2] 7= SCSet F5HA 14 M=2 oA QT T2ty
2 SCS U2 7KKz Z%2 gt £2°| 207t HOIXP7| Mzo| ME XHE =Y + A0 URLLC 5¢
HIAE X|ot7 |0 Xeotct, ok UBAMQl Z0[e £2 01200 2, 4, 7 =2 7= 0|4 22
oI5l & XAS zlastet & QS X6t QT F7HXQ = DL/UL 0ilM2] X €S ottel
S5 LHOIN &2 2= Fog £ lon, HARQ X|¢ig £017| floh & &5 WA B2 HARQ
ACK/NACKEZ &4 == U= Self-contained €& 71AE Felotl ULt BIH mMTC MH|AS| X[&g
floiMd= 7I2M2= LTEMA F2lE NB-IoTS ME= 24 1125t1l ALH, 7|E NB-loT7t NROIMT=
in—band WAl =& YAl (stand-alone) 12|11 7tE BHEOAQ] SEE XI5t QUL mMMTCE st

7121 Tt =01 tHotiA = OFA] FO|=IX] UL

o

HC ol

x

[» ox

I

(& 3-26) SCS (Sub—Carrier Spacing)2t CP 2& 0|A|

Normal CP Opt. CP S.mall CP
Low freq. High freq. Extended CP
Low freq.
Low latency Low latency

Subcarrier BW 15 kHz 30 kHz (215 kHz) 60 kHz (415 kHz) (nx15kHz n=124)
SF duration 500 us 250 us 125 us 500/n us
OFDM symbol, duration 66.67 us 3333 us 16.67 us 66.67/n us
CP, duration 476 us 2.38 us 1.19 us 16.67/n us
QFDM symbol incl. CP 7143 us 3571 us 17.86 us 83.33/n us

MIMO 7|20 QA= 7|1& LTEN M= MIMOZS &6ty 7|X|= 52 T M=aE 4 74 (156
~ 2566, uniform square array) 0[&2| QLIS 0|25t0 Chs AEZ S48 S5 S S5 &,

SRUS St AHZ K| S, OF AEA SA| S S St AIAH 8 Sy =2t
6GHz O|&2] mmWave o= LHH2 2 22 24 EMS 7HX1D U7| B0 &2 Y=9 X2y
2129 (beam forming) 7|=0] EM0|CH NROA = HI0|H M& &£ 0

&S foliM AR Vs HEY & UE 8ot Ut YU HEO=Z | TERK= Tt
M2 £ YAo| sk HACH, 7[2MOE LTEOM ALSEIH M(cell) 7182 HHAA A|IDE2 O
o|0)7t 21 Mo, DMRS (DeModulation Reference Signal), CSI-RS (Channel-State Information
Reference Signal), SRS (Sounding Reference Signal), PTRS (Phase-Tracking Reference Signal)0|
AMEECH DMRSE 7|& LTEOIM2E 20| demodulationg I8t 7|1& A3 2 precoding & EZAUS

L
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Zefot AEE FEoM| ot 8= MEEDH 28 NS ol TS AFSAL HEIZHAS X[t
CSI-RS= ol A(DL)0IA xS ME M= &5, DL beam management, time / frequency tracking,

mobility S8 22 AL, NROIA = aperiodic, semi—persistent, periodic & wideband / partial

band & |8t HEIQ| CSI-RS 280]| 7ts5iCt. SRSE I (UL)MIA CSI-RS2 H|XsH IS
SYSICH PTRSE LZI7|0IAM LMoh= 4 TS Y H0|S EAfots AES +SICH 04l 20|
HOlE 7|EASE JHK|1D 7 |KF 1 HU2 M2 E S5t WSO 2 8IS SA46I0{0F Sict. 0| flal & 2F
(beam management)0| EQSH|, 7|X|=/THE2 & AH(sweeping) &2t & B MES Sl
7R} T 7He| X O| S48l HIE A5k A & H0] (beam pain2l E& X5t Al Al B
HEA S5k 7Is2 & 2SI YRS OE AEY S48 5o 7186k U= drds
215t XM2IE o2 FLHOIA XM2lot= Al CIXE YH0i|A] *2|5k= WAl0] ULt ofd=T g
7 SYEIt HUMeRE HoLt st Y Mok o Mgto] en OXE Yrlo A2 CXE
MM S Sofl st 1S S4s 4= QT ALXZE 7HY 2 M3 X|0{7t 7ksott 2t QL 2 ME
#E10 RFS FLA5H0F 57| R0 761 2Rt &2 T™0| lCt

0] & gfAlg Zglet of0|He|E BAR QHHLE £HCF M2 49| RFE {oiotd! QLT Hit M
HEHADC/DAC) T MO[0jAf= ORI Bl TA5k= WAIO|CH F2 0fg2T YRYS Sof ALSA

=]

<]
mmWaveO A2 ZUHZO| &l YEY2 =7| & 0= Het

£ -og st SS ¢
PBCH7t M& &= o] 2291 SSB (Synchronization Signal Block)2 Y 298 QlaH L4

7He] SSB7t MEE £ JUTE FYLACH, HUNAL] SSBE Z0[0F sh= &H FII 2IXIE S|
2iAEf (synchronization rasten)2 MOIGIICt. E6t LIS X517 QIH £7| F4 1N = 4l 85
(initial beam acquisition)y2 3t NR E=0|A= SSBE bms S0 Z|CH 64H M&E 4 U=
HAEACH T2 SSB= bms AlZE L0 Mz THE Hoz MEELC HUGM= 20ms 2 F7|2
HEEE= SSB & A0l = &3 WE Ao &t HU2 d5E 2159 Yt AAE HEHS
iES Sol Ze|UES MS5I0 7K = T HOE JETH. NROIA H2lgt Ko AHE2 Z oA
(CORESET, Control Resource Set)0|lA IJ%EIEH YRS oz g ko et Ed& Ydl=
7150] F7H=|ULE 0]540i & TDD 2¥= 12t HARQ 2% LAl ME H0|E2 7] 5712t

=
URLLCS| E1tAQl X|&2 o ZE =2 & (CBG, Code Block Group
CIotACt.

=

7|89 HARQ MH& /s

<@

THit orF HiA | 139

r
[



[ 3-56] BWP (Bandwidth Part)

mju
fob

2 &5t BA (Bandwidth Adaptation) S} GilA] [38.300]

NROIMS ZUY S8 MH|AEZ H0[er 2F YA M2t HERT el 2 HH2 M= OHE
=S K| & OF OfL|2t Aoke 239 HY=Z0| OHE 4 QUCH W2 IS el UE7H M2 H|0|H
ML LQ=2 & AR 0|5 Ao =Z X|¥5H| {lsl Carrier bandwidth part (BWP)7F H2|=|RALt.
HY0| AI25ts FOM HYZE, FOM4-9| ?|X|, SCSE XHE £ Tt TS Carrier bandwidth

partS ZL3I5t BA (Band Adaptation)2 Sall &435E FIt4: Y LY Y2 JHOZ Y= S2S S
HHUME| AH| M2Fs Fofe 4= T 13 3-b62 3712 M=z THE BWP/t A8E 498 LIEH
BWP12 SCS 15 kHz=Z 40 MHze| #HIEXRS 7HX|{, BWP2= 15kHz SCSOl 10 MHz #iEX
BWP3= SCS 60kHz0fl 20MHz2| BHEZS JHXICH,

e ZE0 AHM= 20Gbps 52 =14 HO[HE R2 =8tz Mg = U= 7[=0]
HQoICH, 0|F ¢l LDPC 2 &A0] RHEEUCE E5] eMBBE H|O|H X220 tioiM= Quasi-
cyclic LDPC ZEE MEds QT MO ®ME0)| tHolMe= T2 =2 25401 HE HIE Z0|E 7
ME ZYS ol Polar ZH0| MEEIQUCE O] B0 NRIt LTES| &2 I8t |2t dual connectivity2t

Carrier aggregation2 9ISt 7#40] IL8t|0f QALY

+>
mo L

ke

3.5.4 Core network £=Q feature

3.5.4.1 HEY3I Ax ZIstet CHtd/Q¢HM
3GPP SA WGOIAM &= CHsh M4l CHYst MHIAE £8017| 98t HEYT Fx9 FstE
TAH[11~13]5tRN O M Phase 1 stage 27X T&l=E 7242 LHEXQI EXOZ= SBA(Service based

WISGL..



Architecture)E & 4= ULCE MEA XMEE SBAOAI= SDN, NFV, Cloud S 7t} 7|89 M2
7tsotA ok= WEYA 715 (NF: Network Function) ©¢| 72X2E Moot 2t 7|5

interfaceE £t s&s HsI¥R 2N NRF (Network Repository Function)2| =02 AH|AR}
7|5 (function)2] HMO0| 7458t RS FOISIAULE. 015 &6l NFQ MAIBHE Zststl MER
HEXT MH|AS Es SO Z =30l 7|58 =AKQI ol S&E 7+sol| ottt DSF
(Data Storage Function)? =122 AMF (Access and Mobility Management Function), SMF
(Session Management Function) §2| HIE3 7|S0Af context X&g 22[5t0 RAUNS Ldslotl
HEAF0M Mot S0 MM = X 4 AT oI} Stage 20M Fo& #X0M= 7|1EL
EPCRto| = & OtL|2 WiFi 59| non-3GPP Lo H= SBA LHO| Z-2 NFOIA LA K28t 4
UEE X|HotK] SA| HE S MH|AL| ASES AL HIERT WOIM 28219] LH0[Lt MH|AS
XIEat7| !fet X2 O|Lt 7152 2Ot 7hee| HEQ/IE 74ot0] 2} MY /MHIAEE ZAQI MHIAS
M&ot=E ot= WEHT £210|A (Network Slice) HE0| 7} HA2H, NSSF (Network Slice
Selection Function)XA] O[0f] CHEH HAS 22|st=2 HOlstil Lt PCF(Policy Control Function)2
Y MAO| CHeh At 2o M2 HM(policy)E ME8Y = UEF X6 UM, EF MY MH[A
AAEITOl HAZ2 NEF (Network Exposure Function)@t AF (Application Function)2 £dff 0|20HA

NZ OE 0|84 AIGAL 29 MH|A AF & OfLet ASAL S S Hhefet A9 Mu|A AIAFO)

D=2 service

OO L— e e )
O|SS 4! AIAR—0| MHIAE 2+10k= 8= ARBE = ULt
NSSF NEF NRF PCF UDM AF
Nnssf Nnef Nnrf Npef Nudm Naf
Nausf | Namf Nsmf
AUSF AMF SMF
N N2 N4

UE / (R)AN N3 UPF NG DN

[7212! 3-57] 3GPP SBA (Service—Based Architecture) 23.501

ETSI NFV[14]0lM= Release 10ilA NFV2| Aol 7k5488 ZAGID NFV 2182} (NFVI), 7R3 |15
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o 3 01s54 s By

(VNF), HEQIMHIANS), NFVEZ] 2 ®0{ (NFV-MANO)X| Ciet NFVRERE HOI5IHOM Release
20X NFVE| 45 5N SEE 25 QIEHO0|A Ho| 2l QAR thEt Stage 2 724 X protocol

bOIRALE Release 30A= NFVE F1556}7| flof B8t NFV & I2jel39|
Feature=2 Aol UCH FQ featureE2 =, 204, M TARF, multi-site, Cloud
Native X[l 50| QUCt. ETSI NFV BEZEL HEYF O ATEY0 131} 7HASI0| 78S HIE ot
UCH, 0] YoM 2F, & MAE HMASIT QUACH HMAIE Z2ALS ol HELIZS| 7St

MFY Management and

Orchestration
Oz-ha
OSs/Bss ¢ Orchestrator
i Se-Ma
Service, VHNF and Infrastructure ]
—— L. T
Description 1 orvinfm
"""""""""""""""""""""""""""""""""""""""""""" i
: EMS 1 EME 2 EMS 3 We-Ynfm
i H : ] ! WVNF
-+ —+ =T ' Marager(s) |
VINF 1 YNF 2 VNF 3 4 orvi
: I I WM - I — + +i-vnfm
VT & - &
Wirtual Wirtual Wirtual
 otnputing Storage M etworls
— M- Virtualised
Virtualisation Laver | ] Infrastmctire
“[-Ha I Managa(s)
: Hardware resources
Ternapa C omputing Storage MNetworl
Hardware Hatdware Hardware | (| L]
&—= Execution reference poitts |- Other reference points e TWlairt NFV reference points

[T 3-58] ETSI NFV 2|3

OPNFVOIIAL= CHFSE QEAAQL ETSI NFV HZ 7t (12| ojate 434510 UCH ETSI NFV
&3 A2 JHX|T Q= 3GPP SAL OlA= 5G HIEYT 9| 22| thatg EA1 MH|A (Communication
Service), HEYI £210|A 2 HEYI =210|A MEUl (Network Slice Subnet), HIEY3

)

715 (Network Function) 82 AZL= L1, 0|52 #2|E Msate 4= U= F7H 2| 7|5 I
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2IHEHO|AS Iﬂ-‘g-ﬁ} Ab ottt SA201M Felet LIERIS &0y /iE H 78 7[RIC= SASMAE=
HEYZ &210|A QUAHA I HER|T &20|A MEL QIARA 2I0|ZAL0|Z 2| (Lifecycle
Management) 3! QHAE0|M 715 & QUEIH|0|AS HEIHLS Tt S 0|

OSS 2 BSS= Z| Bt MMM 12t O] ME|A AIARS F1RI5HHA 0|SSA AIRAC| A|ARIS

SH H=AI7A HA| AIARIO| CHet 0SS BSS A|ARES 7=l LiZh= FMI0ICH Eot 7HeE Lok
ATEQMHZ Foik= 0l5S4 AARS 21} #Ha| XM= OSSO thet BEst HRH0| 37tk
QUCH CHEZXQI OSS/BSSet AT E Q|0 22]0f| T East =X HHIZ TM forum (Telecommunication
Management Forum)g £ £ QICt. TM forumOlA= NGOSS Z2 1S Holgt Chkst Aio|
CIXIE2tE Aot O] 2-g0IM OSS 2 Lot #eks HAMoHT UOH reference modelS HIAIGHL,

YHIS 10| Yt ASS +HotH, US| thet AFE TIl5kT UL

3.5.4.2 Quality of Service

MZ H2IE QoS (Quality of Service) ZEES LIYst SEEAS2 LTEAE PEAZ|BHA HEYA
RHI0) EEA2 S| YEIOR TIBBHT It AMFRL SMFS S5 H4/0|S4 Bajot M B2lS
O|M35t0] of Z7HARIA| MH|AL] 20 M2t S~ H0|H HAS MS3IH MH|A 831 MISst,
UPF (User Plane Function)@t Zgtot0] ©2 0|5 A4S X|IGIHA CHYSH SSC (Service and Session

continuity) 7|sat 7 RSt MM 2| E 7+SOHA| ST

OII

[T 3-59] QoS 22 (3GPP 23.501)

[
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o 3 0EsM T B
X 3-27)
5Ql Packet Packet
Resource Priority i
Valu Delay  Error Example services
e Type Level Budget Rate
B Delay " 5 e _s Remote control (See TS
Critical - 22'26_1)
GER 12 10 ms 107 Intelligent transport systems
D 13 20ms 107
1 20 100 10 Conversatinal Voice
5 10 1150 ms 107 Conversatinal Voice
(Live Streaming)
Real Time Gaming, V2X
messages
3 30 50 ms 107 Electricity distribution —
medium voltage, Process
automation - monitoring
4 GBR o (300 ms 10 Non-conversational Video
NOTE 1 (Buffered Streaming)
Mission Critical user plane
65 7 75 ms 107 Push To Talk voice (e.g.
MCPTT)
66 20 100 me 102 Non-Mission-Critical user
plane Push To Talk voice
75 25  50ms 107 V2X messages
E 18 10 ms 10 Discrete Automation
F 19 10 ms 10 Discrete Automation
5 10 100 10 IMS Signalling
Video (Buffered Streaming)
6 60 300 10°¢ TCP-based (e.g., www,e-mail,
ms chat, ftp, p2p file sharing,
progressive video, etc)
7 70 100 10 Voice, Video (Live Streaming)
ms Interactive Gaming
Video (Buffered Streaming)
8 80 300 10 TCP-based (e.g., www, e-mail,
chat, ftp, p2p file
9 90 e sharing, progressive video,
Non-GBR etc.)
NOTE 1
Mission Critical delay
69 5 60 ms 107 sensitive signalling (e.g., MC-
PTT signalling)
200 . Mission Critical Data (e.g.
80 55 107 example services are the
ms same as QCl 6/8/9)
79 65 50ms 107 V2X messages
Low Latency eMBB
G 66 10 ms 10 applications Augmented

Reality
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3.5.4.3 Network Slicing
HE®XT S2t0[A= CHFSH O] CHfet MH|AS HIEQJINM £8510 MHIAH/MHYHE
27HQ 7he HERFE oitel SSH 2| HER 0 45610 E=(quality)oll Thet EHE
= S2H0|AT} HBoke RSE:2 2 MY Tifet A
@)

— B B
Tt OFL2t DI =201 CHHIY =~ RUE M

r
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HCetots WACR AN Q70 M2 HEYIS 75 & 4 UZS SO
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[18! 3-69] OPNFV continuous integration 1
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07|0A OIS S 4 AZEATS| k2 LiZat 0] 7 E 0.
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exposure= HIEXT XIS MSoh= Ol eFYE0 11 a2 R 124 (B2C), THE Ol sS4 AIIAt

J24T A BE HURI0ICt
= Service Enabler : OISS4! MRIKHE AlRf OIS SITHGI0] Ef 419) MHIA KBRIS] MY TRAA

LHOlA OSS/BSSQ| HEte 4-al5it,
A

m Service creator : O|SEA AMHRH= XHAO| 7HR| AFESS &H6IT end—to—end AH|AS X|ZSHTCT
28 £ QU2 HFEIC

0] 42 service exposure= A HHXIZ0| HHIAE K|
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[712 4-10] Silo & service exposure2t horizontal service exposure

S MH|A A& 221610 Network developer A1 Connectivity and Infrastructure
Provisioning =20F0|A] 0|SS41 AIRIXIS] revenues CH 1t 22 RXO0jIA] LE2LY.

m S|M cards

= S|M modules

= Connectivity services

= Mobile/fiber network

= Network operations & maintenance

Service enablement 0| O|S S AIRHAS] revenue= CHEut 22 XOAf LI2CE
= Service platform
= Solution build up
= System integration
= Enabling capabilities
(e.g. QoS)

Service creator2A] application & service provisioning O 0|5 EA1 AFEAS] revenues CHSt
22 oM L=C.

= Service delivery

mIsSGL..



m Service provisioning

m Packaging

= Billing

m Example applications include

= Surveillance, public alert notifications

2026 Connectivity and Infrastructure Provisioning £0f= MSXMOZ 0|SS4 AFHXIS] ALY

ZOF2M Mot AYS JHX10 ULt [M2tA 2026 0 20F A2 90% HEE Ol5SA AIHAL

et MYUOIC} SHXA[ZH O] 20k= MEtMC = HH0| HA|== H=0|CE Service enablement 20f=
= 2 H 0|53 AR 33 ZeE floll & Mz 00|}, 2026 H 0] =0F AlF2| 50%
NMEE 0|SEA AYAP K& A2 2 040 5G enabled Industry digitalization revenue 89$bn
AZOIN 44$bn0il 2 MAUOIC}. X[ O] 0= MEECZ YSot HRME 0[F 1 U= AIFOICH
Application & service provisioning =0f= 3320 tieh 2eiE AR dHS 71 2AS0] HO|
O=2 S22 of IT 7|YS0| F=ofl U= AIHO|Ct. 2026 O] 20F AIHE| 17% BEE 0|5t
AR XX & Ao 2 GME|0 5G enabled Industry digitalization revenue 48$bn AJ&0|Al 8$bnOf|

2 HYOILE 0 20k= MZHA A & 7H ASHR AIY 70| 0|20 & A= Hle=L A

Y

HEME &2 MUOICE Connectivity and Infrastructure Provisioning0| 17%, Service enablement

54% Application & service provisioning 29%
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5.1.3.3 bG Guardian A{H{
5G 24 A1 QIT2L7} XYt LAMA| QFEXA/ZEAA SN CZ YHE MES £ = =2
#H0|2tH, 5G Guardian M= 2k, 7|, s, 21, SAY 2 dAXlote 4S5 MMM
CIOIE2F QFEALS| ID B X ME, 2|1 H7| SHUS Sl MS=Ee= 714, 1S 59 45
C

o 1O
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ro

il

ofm op mA A
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= s
T 2EAI/ALLD TS MHIAS ST, #2EOtLEE 5G (8] Tsha: o1% SAL 59 FEE 119
SAEH S 22 AABID HASIL, 5G Guardian MEE 2ot FE 2| £282 ZESC=M I
e BFER2YMX} (SOP: Standard Operating Procedure) 7HZt/22] & AA|7E ASHEAM0]| [HE SOP
UE 52 MH|A MSS 7HsoHA ottt
[1% 5-5] Q7R SHQ| SHEH AL thE MH|A KIS

5.1.3.4 5G BIMS

7|Z&9| CAD (Computer-Aided Design) 2 BIM (Building Information Modeling)2 &&56t0 X{-t
ths MHIAN ZXMete St HEE 150k A0| SHOILE St A, = W HAQ 2 ME, Yl
fIX 52 712 EL22 3D ZHEE HI0[EE et Mt S MHIAS 2[eh 3D 37FEE HI0|HE
1XAHCZ =25t =, CCTV, AEH| 32| fIX|2F Q7 2A 21X L] = 3 AR 2H LY 4=
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5. 5G Guardian & 2! M 0
5.2 =t Liverpool 5G Test Bed Atd| =4

5.2.1 &

X2l Department for DCMS (Digital, Culture, Media and Sports) = 5G &
O= UK5G (https://ukbg.org) & T+Mot=2 of1l 1 20| 2sto 2 6712] Trial and
f4eotHA ZH2E fEint M2 E LH2| O Oq-TLHIE EXfoIALt,

EXI57 |93t 2|
=
=

Testbed 24|

3

[ 6-9] E= UK5G

uEMEAY 48,28, A= A MIEY, ¥ H REEH S 6/ 202 XNHE= FdE
EN

[12 5-10] Y= UK5G phase 1 Trial and Testbed Consortium
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Liverpool 5G testbed = 350t IREZ Q=2 AtSISE 200 5GE MEot XFLIe EXIE
JHMBIIIA} Ol FHC = AelHt0] S522 Fofotdl ULt
5.2.2 Liverpool 5G Testbed 7H2

=

HI

M43 BY, MRS AR AR, U SXF 9| U B8 B2 U AS 52 AAH0A sk
524 NI Y8t 2ARS TSI

LS 0712 T3 20] 718, ofid, M-8R, olz7[E S0| Z11F H0{otil AU

Blu Wireless Technology, AIMES, Inventya, DefProc, Digicredis, CGA Simulation, Sensor City,
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1) Host or join a quiz 2) Set up quiz 3) Shared activity 4) Personalise profile

[22! 5-13] Social Game
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Note: PORS (Pseudo Optical Radar System), PIRCS (Passive Infrared Chromatic System)
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