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(B 1) MTC S8 =0t & S8 o

Service Area MTC Applications

— Surveillance systems

— Backup for landline

— Control of physical access
— Car/driver security

Security

— Fleet Management

— Order Management

— Pay as you drive

— Asset Tracking

— Navigation, Traffic information

— Road tolling

— Road traffic optimisation/steering

Tracking &
Tracing

— Point of sales
— Vending machines
— Gaming machines

Payment

— Monitoring vital signs

— Supporting the aged or handicapped
— Web Access Telemedicine points

— Remote diagnostics

Health

(Flofl #l%)

(AL)
— Sensors, Lighting
Remote — Pumps, Valves
Maintenance/ | — Elevator control
Control — Vending machine control
— Vehicle diagnostics
Moterin — Power, Gas, Water, Heating
£ — Grid control, Industrial metering
Consumer | — Digital photo frame
devices — Digital camera, eBook
lll. 3GPP MTC B=3} S8

MTC #Z31= 98 (18 1)1 Zro] SA(Service &
System Aspects), CT(Core Network & Terminals),
RAN(Radio Access Network), GERAN(GSM EDGE
RAN) 5-¢] TSG(Technical Specification Group) U
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MTCE 913t #&3h= (3" Dol vehd niek 2

37 Release 10& 93+ NIMTC(Network
Improvements for MTC)?} Release 112 $J3t
SIMTC(System Improvements for MTC) work item
o7 FEHrh

20114 9¥ell 2% Release 10 NIMTCOllAl=
T2 MIC AR e) ojol = Helof Hof 1
21 Tk MTC deviceZ} HEH T FAlol A&

o]

2005 2006 2007 2008 2009

|
Rel-8. SA1 FS_M2M: Study on Facilitating Machine to Machine
' Communication in G5M and UMTS TR 22.868

)

| Rel-9, SA3

FS_Um2M: Study on Security Aspects of Remote
Provisioning and Change of Subscription for M2M
Equipment TR 33.812

oz Qs ¥W¥skH= RANY} CNO| i}is} Aloj&
F23P7E - 8ol 3l

Release 11 SIMTCO|A= Release 100i|A4] TFEA]
I3 W2 aARNES SR 71E Bt ol E 1%t
FEIE XSk Alo] T Hipolw, ojep Hew
Release 102] ¥ {loll UA| &E MTC device 7+
E2A, gateway FEe] MTC device, t4=2] MTC
device AME-C 2 QIgH AlHA} A[A W7
MTCe ¥ AMTC 52 2 study itemol thgt =2
I X3y Folot,

s}

:lE
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o=

=
.

7}. Release 10 NIMTC

3GPPolA| MTCE 913 4ol @Akl oA,
MTC7} 7129] 3GPP ol WESI= Au|se} e
Aol djsl] AwE 37t it 3GPP TS 22.368[5]
ol i, 1 Aol gL theg mgka,

* Different market scenario
¢ Data communications

* Lower costs and effort

2010 201 2012 2013

I
NIMTC: Network Improvements for

Rel-10, SA/CT/RAN

Machine-type Communications

(3™ 1) 3GPP MTC &
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ESIEH A
SF.
S o™=

TS 22,368, 23.401, 24.301, 24.368,
36.331, 44.018.

| SIMTC: System Improvements for

Rel-11, SA/CT/RAN Machine-type Communications

TS 22.368, TR 23.888, TR 33.8xy
SIMTC-RAN_OC,
FS_NIMTC_RAN,
FS_NIMTC_GERAN,
F5_LC_MTC_LTE
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* A potentially very large number of commu—

nicating terminals with

* To a large extent, little traffic per terminal

Lt MTC MHIA QFALSH

3GPP SA1 I&2 TS 22.368[5] 4L &3
MTCE $13F 8ARS Boskal glon, o5 &
& 543 WAgls AEAL 42 AA, O, OF
52 93t 3% Q7ARKcommon service require—
ment)?} §-82 54 4 HZHo| wel MIC 512
device = UEHAZL 2= B4 L8t 244}

H(specific service requirement) &2 A EIT

)

* Common service requirements

— General(feature act/deact, USIM ARME3HY,
peak data reduce mechanism)

— MTC device triggering(MTC Alrjo] o]t
MTC device triggering, userol] ¢15% AH
set A1)

— Addressing(IPv6, IPv4 assign by MNO)

— Identifiers(identify ME, MTC Subscriber)

— Charging requirements

— Security requirements

— Remote MTC device management

* Specific service requirements
— Low mobility
— Time controlled
— Time tolerant
— Packet Switched(PS) only
— Small data transmissions
— Mobile originated only
— Infrequent mobile terminated(mobility ma—
nagement)

— MTC monitoring

— Priority alarm(@immediate attention)

— Secure connection

— Location specific trigger(E4 A9 Wof| )
= 2E device trig.)

— Network provided destination for uplink
data

— Infrequent transmission(Z 28 o] A4

— Group based MTC features

Ch. NIMTC L L
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tt2 b= FS MTCe(FS of Enhancement for
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o2 =05 9}, 3GPP TR 22.888[12] &40l u}
2, AEY Agdelart gl FH AR (local
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£ ¥ MTC deviceE 9I3F ZEA] AT 3ok
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3,
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o, MTC & 24!

SA2 T1F MICE <3t +2 =dE AoJstal,
SA1 IEolA AoE 8 TARIES W] 18l
MTC device®} CNo| Al5& 4= Qli= 2] 7H4] 7|5
2 71&% TR 23.838[7] BAE 2 Folth
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3 mdoltt,

HE. Device Triggering

SIMTCE 3 @A =251 e +8 ol F
it MTC device®t MTC server 7He] F4l0]
MTC deviceZ} oFd MTC server2H-€| 2] Eg|7|&o]
Ofaf AJ2tEl= device EgjAF oIt o= &% FH
9] S-8= FI AR ofyz}, MTC device®] 5410
3k Ao]E MTC server’} $=3§3H0 24 thgeo] &
A=A g2 deviceZ} FAITHEA O2 HELF
Eotug Qe Wk ZARS 4T 4= A= ol

B2 7He,

IV. MTC E2|AS BZEst

1. MTC device 2FALet

3GPP RAN 532} 2]¢jof|A] LTE 2ol 7]¥kgt ]
71 MTC T gt study itemo] 521E%lom,
Ed)74% ¥ study7} 3GPP2] RAN1A A3) =
olt}. Study itemol|A] &0 & MTC TRS $HJatx
HdE TRZ 7IREe= A7ke] MTC T A Hsh]
£Jgt technical standard’} Rel. 12 #2204 2=
o golct,

A 2] 31 MTC TR 27] #A[9]o] A j=]o]
= LTE 7]59ke] A7k MTC o] 24 QAR
& o2 A,

o glojg MeHr A EGPRS 71HH] MTC
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&3 118.4kbps, AYoFH
of gttt

o Ful 582 GSM/EGPRS MTC wHt thy]
Y7140 =l ofof gt

s AFEE AHlA 992 GSM/EGPRS MTC
oAl AlE = AR 2A] ootof gt

o AY Am=ZFE GSM/EGPRS MTC wd=ch
A ghotof gt}

* Legacy LTE @3} LTE MTC ©h-2 5o 3
a0l A] ARGEE 4= Qlofof gty

* 7|29] LTE/SAE U EYAE AARESIcE

* FDD =gt ofe} TDD REof Ak 225}

g Sagit

3 59.2kbpsE WHES|

* A7} LTE MTC TS AJ3tEl mobility?} #
A A BE5g 2| Yo} s},
2. LTE MTC Evaluation Methodology

A A

A% e

=% MTC TR[9Jof= Ajb=l= MTC +
S Brlslr] 3t evaluation HHo] X
==t st719F o] performance evaluationtt

cost analysis® U=t}

7}, Performance Evaluation2 2|5t g

¢ Power consumption analysis: MTC ©go] 4
]t A smegol ok 24 Y
» (Coverage analysis: MTC Thg-2 2| ¥dk 4= 9)
= Al coverage -4
* Cell spectral efficiency: A ©@9] Fultd
g

ARG 7H5 MIC Bt 52 B4

It

L}, Cost Analysis= /st gt

* Baseband cost/complexity analysis: MTC &
wo) 7| Aeo] mee] Hlg @ B BA

¢ RF cost analysis: RF ¥

A

Bl ulg 9 Bt

jS

3GPP RAN19JAX= @A) evaluation®| 7 &5
7] $13t =271 213 Folcth,

3. X7t MTC TS et 22AIS A4
A7F MTC &2 A7) sl a3t =24

o] 4 W7 T @A 3GPPoA] =9 F<l Fa
item-2 TR 2T,

- Aol 7

* Single RF chain

* Half duplex FDD

* Long DRX(Discontinued Reception)

¢ Modulation

* H-ARQ

* Rate matching

* Handover

* New category type

7t gt X1

3GPP LTE 114 [Rel. 8/Rel. 9)9] 7-¢- LTE ©HE-&
1.4/3/5/10/15/20MHz2] th¥LS default® A L5HA
wo] qleh. ofef o] of2] 79| scalable THHES
A Qsfiof sk ol A /AR R 7] A= Al
2gjo] AWek= thYFe] E 4= 7] wizolt
20MHz t¥% Y A] LTE T2 2x2 MIMO
(Multiple Input Multiple Output)E &3-S o 2|

EH 150Mbps77}?<] glo|gl2 2418 2 9it} o]} 7
A dole 8 A asks MIC o

‘?E*Oﬂt FAsI. Ao she fYgHe] 2=
kel B3 3l Al angro] #2)7] wold,
MTC QAR o AAE sleF = 118.4kbps, A
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1.4MHz

20MHz 20MHz

MTC UE
(Half duplex FDD)

h 4 L. ) ¥
7|X|=2 &L BW Normal UE(Full duplex FDD)

(a3 2) MTC 2F o=

A 59.2kbps?] HlolE HF&E= 1.4MHz thY
Tk 7R S8 A het 4= ik MTC gl

N

A efioF sh= tHFof tsfirl= A =29 FolA]

gl MIC ®ito] Agsjof == tjelEo]
AMHzY 7%~ RF 2 basebandoA] AR El= A8
o] 722] LTE ehare] vl8) vf$- 2old 4= gict.
(™ 2A¥ MTC o] 2 ¢sh= tho o] 7] A=
A Ado] | Ydh= e ZH ) 2RS Ao % 7]7]7
=2 7|29] [TE whaigl obyel MTC thite 5o
A el 2 5ok gt

¢ T r&

7129] LTE 74 [Rel. 8~10)2 99} 28 H9=
AU gronR 74 Wiol WAkt (13 32
sfaFao) AEaelel telal 7129) LTE g
MTC SZHMTC-UE)E FAlol A7 f1et sfaf

2 =aq) 29) 3 o2 melt),
Control channel & Data channel
for Normal for Normal
LTE UE ANy LTE UE
(1~3 symbol)
I';L;' —t+— Data channel
3 N for MTC-UE
=
~a
Control channel
for MTC-UE
Subframe
' (Imsec, 14 symbols)
(O 3) stz L= of
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L}, Single RX RF Chain

Ol

MTC %] 7] 9 7HAS Zol= W 9 ot

© @8] $41 RF chaing U= 7P47= W
ol

Legacy LTE ©-2 7|22 0 & 2719 =41 ¢e|Lt
£ ARgSto] 2x2 MIMO 4lo] 7Hsgh %%i o]
Utk MTC ©ge] 7Z9-oll= 114 dlolgl =4lo] &
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Hel Al QHEUE AR o glth 44l OPEﬂUr
5 vt AR 749 A RF Y baseband H|-8-2
10~15% A7 4= it}

ShES] AT QFEIUE ARS-ES o] FAIH2 27K
O] Al QM-S AMEE wf Bk 5241 A5o] Ho
A sk A A AL FolE Aotk
LTE 7142 7|08 siafgaca wigo] 2749
T4l QHEUE ARgSto] Z42to] Alojad Bz Al 4

Al HolHAIEE A8ske AE 7MiM Be e
Qx| WEolA FAOZA Tl MTC gl
S| 4241 QEEURE ARSSE A9 A AP x|7}
50% ol &ol= 4= St

MTC o] T*J RF chain 5 32 & A +
7Hi S A]9] offl= A7) Y] BE W Al A

52 5] Tefele] AgSHolor T,

C}. Half Duplex FDD

1;]4:11—_4 37] ol 7]_ E EO] %Fllﬂ_j %—9,] 3}
1,}% siaFg Aot A A7F FDD BH4lo2 oy &
Aol A48 1A 9= half duplex FDD #2418 AR&-

sh= Zlole}, (I 4)olA MTCH half duplex FDD
A= By,

Half duplex FDDE AMESH 9 RF HE9 B4
T} ZAAEe] AR MTC Take] vH|Lo] Zold 4=
Ak,



o[ HEE [ O
» Time 1 |= Time
sl T O O
Full duplex FDD Half duplex FDD
Frequency  ormal FDD LTE UE) (FDD MTC-UE)

(22 4) MTC2 Half Duplex FDD

2, Transmission 2= Reduction

Legacy LTE &#9] 7-- high data rateS %] s}
7] 94l default® A YalokF 3H= slaFa)a AT
= (& 2) o] A7} .

(# 2) &t

0ok

JER P11

ol

Mode Description

TM1 Single antenna port

TM2 Transmit diversity

TM3 Open—loop spatial multiplexing

TM4  |Closed—loop spatial multiplexing
TM5 | Multi—user MIMO

TM6 Closed—loop rank—1 precoding

TM7 Transmission using UE—specific reference
signals
Single layer BF using DRS

T™M8 Dual layer BF

T™M9 Up to eight layer transmission

Legacy LTE o] v|a| #]<:9] go]g]FAl
5

FHES AYT B

-
e,

dze] BEHES Wol E¢

Of. Peak Rate Reduction

Legacy LTE ©#e] ¢ Al3E= doly Adk
Lof weh 57H4] 7H|ate] Typeo] EASH=t Type
1 ©ho] A9 ik oA 10Mbps, 33 =2olA
5MbpsE A¥atH Type 5 T@do] A9 sk a9

A1 300Mbps, “F&FEAolA 150MbpsE Al gttt
A QEl= Hole ASEHErt 245 Wi vjgo]
Eopitt, MTC ©ge] %9 == 4 dlold
A$5w7} Type 1 LTE SRz X 2] gi&

of Tho] v]-go] Zold 4= Q)
H}. Peak Uplink Power Reduction

Legacy LTE UEQ] <L AleFa3 peak powere
23dBme]tt. Ak A peak powerE =+
= AR Y S5 AR 4= SlojA] T
Hl-g-o] Zopdl 4= qlr, SEA|NE o] Aol ARk
coverage’} ZFolx]7] W&o repetition coding 5|
Zaslo] P EE 149 W0l atH,

AL Long DRX

Legacy LTE ©&9] 7<% idle state power AR aF
o Haw o) 99 DRX 714S =a, A
DRX cycle 2.56sec2A TR EL idle stateo]A]
2.56secrtt} 7jofubA paging AEE AA%E £ tf
Al power off RER FoRgtty, MTC Te] 9=
3 W FHem Fdf At AME SRR T
Legacy LTE UEQ} Zro] Htf DRX cycle®] 2.56sec
= AeteH wiE g tf7]A|7to] legacy UER} H 2}o]
7F ¢l& 4= S17] fiiZoll DRX cycles 2t 4= At
ol sz ol = 4 Utk Normal legacy
ot 2] MTC ©Ee] 29 Al BRglof whet
A|2:llof| A AL HIErE e 2R 4= QL] o
of 4719 o] A9 2nE iz 517] 8 long
DRX E=¢jo] 7hs5}et,
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Z5 Wgolqleh A SIMTColAE MTCE A|
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3GPP 3rd Generation Partnership Project
CN Core Network

CT Core Network & Terminals

DRX Discontinued Reception

FS_AMTC FS of Alternatives to E.164
FS_MTCe FS of Enhancement for MTC

GERAN  GSM EDGE RAN

LTE Long Term Evolution

M2Z2M Machine to Machine

MIMO Multiple Input Multiple Output
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MSISDN  Mobile Subscriber ISDN

MTC Machine Type Communication
NIMTC Network Improvements for MTC
RAN Radio Access Network

SA Service & System Aspects
SIMTC System Improvements for MTC
TR Technical Report

TS Technical Specification

TSG Technical Specification Group
WG Working Group
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