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* TR 22.868(Study on Study on facilitating
M2M Communication in 3GPP Systems)
sa1 | TS 22.368(Service requirements for MTC)
* TR 22.888(Study on Enhancement for
MTC)
* TR 22.988(Alternatives to E.164 for MTC)
* TR 23.888(System Improvements for
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A Z18Y=] 3 9Jck, gk RAN2 58 $I5E MIC &
TARFES 31| 913 RANO| Ald 4= 9l o
] 7} 71558 7143t TR 37.868(6] F-A7F 24
3L e

Al Rel—-10& 8t “Network Improvements for MTC
(NIMTO)" 2} Rel-112 $J3t “System Improvements
to MTC(SIMTC)” Work Item 0 & FHEH Rel-122
23t Work Itemo] 20124 29 SAl I&ofA 2A=E
of o],

Rel—10 NIMTC= & MTCE 9J3t Q741 A9
oF t=9] MTC deviceZ}t HIEH ]| FAlo H&5THe.
= ¢lsf $AYsk= RANZ CN2O 2hiLst Ao E 15t
2Pt Weolth
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(B 2) MTC EZ3} Algt 2 Ay

Name Acronym Release Resource Start Finish Comp
Study on Alternatives to E.164 for FS AMTC | Rel-12 |S1 95-03-2010 | 20-06-2012 | 80%
Machine—Type Communications
Study on enhancements for Machine— B A o
Type Communications(MTC) FS MTCe Rel-12 |S1 10—-06—-2010 | 20—-06—-2012 | 40%
System Improvements to Machine—Type _ S1,82,83,S5,C1, e o
Communications SIMTC Rel-11 (3.04.C6.R2.R3 10—-06-2010 | 14-09-2012 | 50%
Stage 1 for SIMTC SIMTC Rel-11 |S1 10—-06-2010 | 21-09-2011 | 100%
TR on Stage 2 for SIMTC SIMTC Rel-11 |S2 10-06-2010 | 07-03-2012 | 90%
TR on Security aspects of SIMTC SIMTC Rel-11 |S3 23-09-2010 | 20—-06-2012 | 60%
Stage 2 CS aspects for SIMTC SIMTC-CS Rel-11 |C4 16—09-2011 | 14-06-2012 0%
Sﬁ}ﬁgwge 2 Reachability Aspects of SIMTC—Reach| Rel-11 |S2,S3 09-06-2011 | 07-03-2012 | 51%
BiBil: St S(CSHIES) Meedleetilliy SIMTC-Reach| Rel-11 [C1,C3.C4,C6 | 19-09-2011 | 14-09-2012 | 2%
Aspects of SIMTC
BB4: Secure Connection and Privacy of | ¢ryim o0 | Rel-11 |83 08-06-2011 | 20-06-2012 | 9%
SIMTC
BB5: Charging of SIMTC(Stage 2/3) SIMTC—CH Rel—-11 |S5,S2 07-12-2011 | 12—-09-2012 0%
B o] el for Blnme—Lipe | LG Rel-11 |R2,R3,C1,06 | 16-09-2011 | 14-09-2012 | 14%
Communications RAN OC
Study on GERAN improvements for FS NIMTC _ e el
Machine—Type Communications GERAN Rel-11 |G1,G2 24—05-2010 | 02—03-2012 | 25%
Study on Provision of low—cost MTC UEs |FS LC MTC _ ol a
based on LTE LTE Rel-11 |R1,R2,R4 19-09-2011 | 15-06—-2012 | 15%
Study on RAN improvements for FS NIMTC _ o o
Machine—Type Communications RAN Rel-11 |R2,R1,R3,R4 18-09-2009 | 16—09-2011 | 100%
Network Improvements for Machine—Type _ S51,52,55,C1,C4, ol ol
Communications NIMTC Rel-10 06.G2.R2.R3 18-09-2008 | 02—09-2011 | 100%
Stage 1 for Network Improvements for |y iy Rel-10 |S1 18-09-2008 | 25-03-2010 | 100%
Machine—Type Communications
Stage 2 for Network Improvements for | i Rel—10 | S2 30-08-2010 | 23-09-2010 | 100%
Machine—Type Communications
Charging for Network Improvements for |\ gy | Rel-10 |85 21-03-2011 | 23-03-2011 | 100%
Machine—Type Communication
CN part of Stage 3 for Network
Improvements for Machine—Type NIMTC Rel—-10 | C1,C4,C6 04-06-2010 | 03—06—2011 | 100%
Communications
GERAN part of Network Improvements for _ o o
Machine—Type Communications(Stage 3) NIMTC Rel-10 |G2 03—-09-2010 | 02—09-2011 | 100%
RAN mechanisms to avoid CN overload NIMTC—
due to Machine—Type Communications RAN overload e HSUS=A0I0 | =0 | 0
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80| == 7] Bdlyk= Avk= 2], applica—
tion server’} A MTC deviceE triggeringdto] -8
O] A)ZF AR O] =3 55 Q8 5= Q= A 2
< 23T ol& {9l trigger 82 FAE HAgH A
2o YET Lt 2 Bl Zmes ol MIC

device®] 4 @ A1Hz} Aol SMS 55 £31 trigger
Q3 Ad Fo| B3] 4 Wgolt,

o|2]o] olggAl YEYAE 7Hdk= MIC device
7] BAl, gateway HEf2] MTC device, Th=2] MTC
device AME-C& QIFE AHA} A|A WA 5 Aok
“Enhancement for MTC(MTCe)” 2 “Alternative to
E.164 for MTCAMTC)” 53t & Study Itemo©]
Rel-12 MTCE 9]} ZI3§%=|a St

lll. Re-10 NIMTC

1. MTC 27AE Heo|

3GPPollA| MTCE 918l Jojel QAR Al 1
71ofl SFA, MTC7} 7]£2] 3GPP o5 WIEHAL AfH]2
¢} o2 AL gelelE "art Qi) 3GPP TS 22,368
[2] fF2ioll w2, 1 Aol e g okl

* Different market scenario

* Data communications

* Lower costs and effort

* A potentially very large number of communi—

cating terminals with

* To a large extent, little traffic per terminal

b, £ SlOlEE /A 9] B
MTC devices2 4-8317] &) o254l YEHa=

ke T A 8 3 A4 5ol Baskel,
AL g SRS Tee e AUl 2

23 4 ek,

3GPPSAT- 22368 Service requirement
MTCdevice triggering

Addressing

Common

Service Req. Identifier

Chargingrequirement
Securityrequirement
Remote MTC device management

Low mobility
Time controlled
MTC monitoring

Time tolerant

Packet Switched (PS) only
Small data transmission

Specific —
Service Req. Mobile originated only
<MTC Infrequentmobile terminated
Features > Priority alarm message
Secure connection
Location specifictrigger
Network provided destination for
Uplinkdata
Infrequent transmission
Groupbased MTC feature
(ag 1) MTC 27 Atg
o1& 9J3f|, SA1 IEFL 22.368[2] 714 F3i MTC
£ 93t aARRS el glom, o5 (19 1)
¥} o] 5-& S5 BAIQlE AR T4 AA|, H,

o

015 So| 31 3E QAR common service re—
quirement)¥}, 3-8-2] 54 9 HAof we} MTC S+
9] device T= YEQ AT} 2= EAS 1183t QA
Hspecific service requirement) 2 3},

2.NIMTC =2 g

Z7]0]= SA2 9 RAN2 1188 408 SAl 18
oAl HLJgE MTC 8AR} 5 Ui =S 9Igh 7]
5 A9 9 9P maglo v MIC device
7 YIEA FAlo] H&5Fe = Qs WA¥sk= RAN
9 CN9| Aol W22} sfjdo] MICE 91l Algs] a4
Sjof k= Ad TA|= RAE A, QAR o] HA|E
o] §IAl= o1t RAN % CN9J s} Ajof7} NIMTC
o] 4] Alglo] Qi)
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Rel-10 NIMTCof|A4|= th-E2] MTC device?} &l
HAE G S0 Sl HEAIet $AE she
785 Qolls Hée TR AHE SRR 7St
ot webA T MIC device AME-C= Q1 A}
© HEHZY k= 4249 deviceZHE FSE
W=t o HlofE Edfjzio] HQlolepr] Hike, v
9] deviceso] HlolE Mol A FA| TP v
E=e] H&star d2s Ak sl dAdshe o
Fo| AT HIAIR] =4l B A=) 7E S fd]le] ek,

AT AR AL B A2 Sl TS 4 Rl |
EfA st Alo] WS A A (rejection) ¥} 1
A (prevention) & EETE, (27 2)ellxet 2ol AY
2 MME, S-GW, = P-GW 5 -2 HE9T =
T oA |4 e flet AT HARIE AdSk=
W, YEYAe] It RS 1A=l &9 71A=
i AF S Qs A HAAE A-sR= WY
o] o, WA= 71Al= A BHEsto| A HIE
Y| H= 84 IFSIRL S 7]A=oA MTC
device®| e Aok HE: A
device®] H&E ARl Apdsh= WM 52 alEshal
et

o] & HIAAl AL F7 s} Alof WHe s
A% HIAJA]7F MTC deviceZ 58 1AIS WERHAY,
MTC deviceZHFEl2fal sltfete -8, A9H, 3
B2 APl A-S 7hssHAl sl fiRE Ak
gol Bl ARgo] T8 olfrt HW, AH Fof g
MTC device7} Wi AIZE Woll thA] H2S Al=sHA]
FH=E AE ElolH o] A= 1e AR} Fof Sh
oct,

o] Qo= RAN2 TIi5-2 3GPP TR 37.868[6] A
off 71Al= AA9] IS WA el ot 22
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Service Req

A Reject
() MME

MTC device 41

e-UTRAN

MME
(a) Rejection by MME

Service Req

N Reject
()

MTC device ﬂ

e-UTRAN

SGW/PGW

SGW/PGW
(b) Rejection by SGW/PGW

RRC Conn. Req

RRC Conn. Reject

N RRC Conn. Release
% oV
’ (@)

MTC device

(c) Rejection by RAN

System Info.
<Access Barring>

S

MTC device

@?ﬁ)
e-UTRAN
Very,
G/
U Stary  MME

(d) Rejection by RAN

(3& 2) MTC Overload Control

* Separate RACH resources for MTC— MTC
device?] A4L 93] AFLEE= AT} 2l o)
whte] WS 98 AR AU BelgoR

W, FAl T MTC deviceSo] H<43it]at
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* Dynamic allocation of RACH resources— MTC
deviceE 913F A& S 54 0=

* MTC specific backoff— MTC device®] F< Aluf|
2 oIt A A< A], backoff time?] A%+

* Slotted access— AP AojH A& AlH
7109t MTC device®] &2 318

* Pull based scheme— MTC deviceo] 2]t 2]
AH&o] obd, application server SO R2HE 9]

trig—gering®] &J3t &S 119

al %
= T

Lt 71E}

‘L]"I‘O]’ Aol olejofl, (L 1)) Y MTC LA}
FRES 05} 7| HolSo] AokE| 1 =ojF]Ql oLt
4 e AP A EC, 7%, %
= Amww oje) P,

o Addressing— €% 28 YEQFJA AR TP
Tole] §xgt MTC device=9] 92 A4 A,
F4 85 9 dlolg Y $J3F DNS ¥ NAT/
NATTTS] o]-§-& 11¥]

* Low moblhty— TAE o] AAY

MTC devices
VAP
™ s B

O]E/H o] 24.0_

-2 paging HYE &9 overloadE

* MTC monitoring— MME, P-GW, HSSo|A]
MTC device®] H< e, M 914 59 oHIE
AWy =

Sh= dlojele)

o o183t Hojg de2

o=

* Small data transmission— A<
oFo] & Ao

a9

* Time controlled— &4

ARE deflRt b= °Jﬂ°ﬂ
A&l 885 A= MTC device®] 7

A o8 5B AL, A 71RE Sl i Xé
HE MME, HSS o] #siH, ol o84l

device®] "<& A A|o]

IV. Rel-11 SIMTC

1. SIMTC F£2 Ol+r

Rel-11 SIMTC= (¥ 1)9] MTC 84 5 MTC
device triggerings 7|9HO. 2 ol o] AFIES EFS)
= “Reachability aspects of SIMTC” 7} 333}k 23]
Kol

* Architectural aspectsMMTC related interface

and functional entities)

* Online device trigger

* MTC addressing

* Identifier

* PS—only/MSISDN—less

2. MTC YIEQ3 2= mdl

Rel—11 SIMTCo| A% application server?} A MTC
device 3-89 AZF & HHO 1 55 87 4= 9l
+ triggering HEE 238, olF ¢l (1Y 3)=
2ol 2 YENA 25 AR

3GPPA Hesh= MICE 9t HIEH A= MIC
device, radio access network, core network, MTC
service capability server(MTC serveroA] H3 H7A),
MTC application server(MTC usero|A 834 ¥W74) 5

I} 7o 7| g AER LAET)
MTC devi thato]| ajety]
o, Unm, Uu 53 & 7 ]_,__4 A= ‘1} e O] AS

3 YIEY 0| <31} radio access network 2 core
network= 01584l YEREE 73}, MIC service
capability server= o524 YEL T 2}H} %’ﬂé
AL o] 54l HEHAE 53 MIC device®} &
S 6}h AW, MIC application server=2] H1 -‘?4
AEFo|AS AlFsIH, MTC AH]A ZHE 3l
1‘/} MTC application server= MTC device2}2] 217
53l 58 sk Aol

m{m ol r°1‘
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---------- Control Plane
User Plane

Core
Network

MTC
Device

M2m
Application

T5a

; 4GGSN/P-GW

L

SMS-SC/GMSC/IWMSC

Indirect Model:
Network Poerator controlled

TC MTC App.
Service Server

_3,;2!11’?"”' ®
2 4

ry

3GPP Bound

Indirect Model @
Direct Model ©)
Hybrid Model @ + @

(32! 3) MTC Architecture Reference Model

MTC 41 23 2 MTC application server?} %
A HESFE
MTC service capability serverS 73-G3H4] ¢h= 497}
Direct model®]™, MTC service capability serverS 7
roh= 789 Indirect modelol sigzict, 3-8l =t
2} o]50] &3¢ Hybrid model= 7Fs5ic},

Rel—11 SIMTCO| A= device triggeringS $J3fl “MIC
Interworking FunctionMTC— IWF)" 1} Z+& Y|E=
TS Y2 Aol

MTIC-IWF= & HIER]=] {IA]8k= MIC service
capability servere} o]5-g4l YEYA =EF Alo]of
trigger 84S FASH: AEE T, MIC ser—
vice capability server®] <1 % 27 23} B, HSS 7]
Jol MIC device A1 59

zalc}

3. Online Device Triggering

MTC application server’} A3t trigger 8342 3
I MTC device® HLsl7] $Jall SA2 TFollA aLafst

66 TIXSHSTEAM M27H M2s 2012 48

763t MTC device®} BAIS T uf,

© WEE (a9 99 2,

Direct model®] 739, MTC application server?]
trigger 872 TP 7|9k ARgAL H|o|E| 2] Fej= GGSN/
P-GWol| =A1%]H, ©]%- user planes: F3f 3iE MIC
device® ALHCY,

Indirect model®] 7%, trigger 242 MTC service
capability servero]l oJsf %W, trigger 274 A

= Sloll vt 22 37H4] options AR 4= (i,

SMS-SC/GMSC/IWMSC

MTC Service  MTC App.
Capability Server
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GGSN/P GW

,.:m
MSC MME SGSN SGW

(& 4) Device Triggering



o AMEAL o[BS FEjE A5 Hg- A1 trigger
8& AHgAF HlolE 9] FEjE GGSN/P-GWE
Agsict,

o SMSe] FE|E 2 Ag- AlE trigger 87
S SMSY| HEZ WEkste] Tsms AE|FO|AE
ol TEHAIA] AEA AEHR Al o]
trigger 42 AH|A AlE o] 2J3)] MTC device
= dgd.

* MIC-TWFOE A 84~ TspQlEs|o|Ag &
3 MTC-IWFo.2 A4S QA43}

MTC service capability server®25-H trigger 24
GG MIC-IWFE thaat} 22 27}4] options: ARE-
= Qe
AR AR|A AEE Hg— 2418 trigger &
J= SMS| FejE Wgksio] T4 IEHo|AE Fol
HEH|AA] AR|A AE 2 it

olz Al HEYA rE& M- 42415 trigger &
& AT wAR ] FEE T5(a/b/c) QJIEFHO)IAE &
3l MSC, SGSN, MME-G#} 2= =7 g3t

SA2 TFoA= oo WAl  Tsp, T4, T5 59
QIEH|o|AE ST trigger 874 G AH HE0}

2 sk gl
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4. Address and Identifier

MTC-IWFo] A2 A=A MIC-IWFE F4-2
2 3GPP YIERA Uit oA MIC devices 4
ok D9 o] Bash =i

(3 5)0l K2} Zo] MTC—IWF o]% 2% Y|ES|=
o] MIC device?] AL 9Jal] AHE3H= DS exter—
nal D2} &} FQDNOU MSISDN o] olef] st
= QAaL, 2 MTC deviceol] tF=9] external D7} S
d 4 Qitk o] FEAl HIERR WiellA AES flsl

AMEl= IDE internal ID2} 510 IMSIZ} o]of] 33}

3GPP Boundary

MTC
MTQ Service
Device ) MTCAWE Capability
- Server
M2M ((@A»)))
Application

<

(2 5) MTC Identifier

L, 7} Deviceol= 849 internal IDFFO] STt
External ID9} internal ID2}2] mappingS HSSOJ| A
St

MTC deviceZ 9J3t addressing& th4>2] MTC device
ARl mhE a4 3] 5 52 Ese] IPves
7l 4 A= AR,

5. PS—Only and MSISDN—less

Device triggerings $afl AMEER= SMSe= 34 1
3 iR ARgSlE S 7INRe R AAE o, Tl
APEAEE MSISDN 22 Hehis s AMg3ict, wet
A, LTES} Zo] TP 7]8ke] a7l weh WHAeks AR5}
= HIEY A= SMS 7[5 trigger 245 44l
7] SJall o] aEArge] Fashy, ol gt %

3} 2jejo] AL oI,
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-

V. Rel-12 MTC

SA1 TIE0JA% Rel-12 MIC #3315 $J3F Work
ItemS 20124 29 574} 3|jof| AAE ofgolct ®
3 URea} 22 Study Itemo]l thet Atz Aagskar 9l
.

“Feasibility Study on Alternatives to E.164 for
MTC(FS AMTCO)" = MTIC device 57} 243 715}
&7 15 YA EQ] MSISDN 53} -2 Algzjo] i
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A FAto] =3 Al o 4= k= A= 7St
o, 3542% MSISDN 5& AT = U= A28
AAZLE skl Sk, TR 22,988(7] EAol 2Jetd
E.164 7192} MSISDN thA|7} ©AIZE ol A3 =]7]
o]gl7] whizel, MSISDNE 234Ut numbering plan
S WA= vt “Uniform Resource Identifier(URI)”
e} ol IP network 78] A2 IDE ASl= W
QF-5o] alejEar Qirt,

“Feasihility Study on Enhancement for MTC (FS
MTCe) oAz g IE o] A7} = sensor, RFID
St 22 9 A (local access device)2} ofF HIE
A= Aolof] SA G 5-3sk= MIC gateway device
O AR, 18]l 7] MTC F4l Hdo] MTC device2}
application server 7to] ¥AVke: E3elE A=
2] o]F5&4l HESAE &2t MIC devices 7+ §4l
5 MIC & 913k A& *3listal 9lom TR 22,838

(8] 241 2Hd Folct.

VI. 22

3GPP #7310 5 =4%l H3ke MICE ffalf A<
QAR THESHAA, YRt FofE ARGALOA v
e FEe Haskehes e HollA 7129 o584l
HEZE /Wdsta FAA MICE 98l 223t
HEHZE 53k Aol
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