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Technical Trend and Improvement of Congestion Control for
Machine-to-Machine Communications in 3GPP LTE-A Systems

Jae-Hyun Kim" - Seog-Gyu Kim"

ABSTRACT

This paper focuses on an advanced congestion control scheme for M2M(Machine-to-Machine) communications in 3GPP LTE-A
standard. A large number of MTC(Machine-type-Communication) devices try to access to LTE-A networks and send data to the
networks all at once. In this characteristics, M2M communications will bring the serious network congestion problems into LTE-A
cellular networks. To solve this critical problem, a congestion control mechanism will be required and it has been studied since Rel-10
LTE-A systems based on backoff mechanism for mobility management and session management. In this paper, we briefly introduce
the main concept and operation about the congestion control scheme in 3GPP LTE-A standard. Also, simulation results for the basic
congestion control and advanced congestion control scheme in MTC communication environment are provided and the improvement
direction is considered in future 3GPP LTE-A standard.

Keywords : Congestion Control, M2M, MTC, Backoff Timer, 3GPP Standard

3GPP LTE-A Al&®lo|lA el M2M &4l 1%
3 Aol 7le F 5 A et

=4t A
2xe -4 M

Eow=R0 3GPP LTE-A ZF&FolA AdgEojex 9JE M2M(Machine-to-Machine) 41 7oA el Eg¥ &% A9](congestion
control) 7]ell digh s dAFolrt. M2M §4l A= thge] MTC(Machine-type-Communication) TlHfo]~Eo] g7 He| #32
doje Efy A4 9 = sii=g 01‘1131 Al EYy *Pﬂoﬂﬁ% 2 MEYAGY] E3dge] A ThsAo]
Eom], olF Asl] 913 vulo]x g 8% TE Alojsls 7)ol 2os. o]& 3 7|EH o2 3GPP LTE-A %
A Al2~8lol 1= backoff mechanismell 7] = *ﬂ” *PDM] o] g D—é}“ﬂ Aoy wets TFAA E=odlea k. 2 =7
ol M= dA7A 3GPP TEolA =94 Aoy kel wigk Z1RAQN A B FAE 7|2 AeS Fetstar, oldl uigk A
A9 g xFA 1d8E F 9l &

of A el s A e,

T o
—U
[“p %
1o
it
P
, fo

o
ot 1

[e)

[

=
o rl
2 ot
O ml of

2 %o

]
¢ fo
B

JIfE - EF MO0i, M2M, MTC, #2x El0|H, 3GPP EZ3t

1.M 2 A AzE Aol A B4 A metile whie

Fod M=Us ol4r R74HT Utk MM EAL 2]

M2M(Machine-to-Machine)ol @ Q4] oftjju} Axjzke. I AMeH $A A2g) 443 T Au $g0 4852

2 Fs AR A, AR A ) Ay g A oth AR AL S, S AT s Se Bed v

02 ougith Ao SHAE2 Ads oT(ntenet of =12 9H HEHIL Utk Ve o MM 412 A

Things) A¥l2e Zudel Al fio] MaMe g 5 ¢ 4 A MEHA Axds Fo4ol A He

Aug Auss Azsng doh g, Adds MM

£ 8 0:LGAA AAIENATL AYATY A2 SR wEAL R AR ARES FRATIE S
mean Dt"*RZC‘ﬂfv‘eg fef;tj r;g??;;*Z&fT A3 EAE dste e 2851 9TH7-10].

First Revision : October 17, 2014 SGPPoﬂ H'E LTE(Long Term Evolution) O]%%/ﬂ o]] }\1
Accepted : October 30, 2014

* Corresponding Author : Seog-Gyu Kim(sgkion@andong.ac kr) M2M &4 NS H 3k MTC(Machine*type*Communication) R



488 ZEMEIED=2X/AZEQN X HIOIH 3% M3A M11=(2014. 11)

#3}= Rel-10 LTE-A(Long Term Evolution-Advanced)
A 2=glo A EE Fas) e 9l

Rel-10 LTE-A FE3tellA= 71249 MTC o2
44 9] (congestion control) 59 Zdel tidt 23S
gom, Rel-11 LTE-A xEFstlAe 7]24<1 MTC Al
8 Fz29F MTC AMW7F dde] MTC &89 A4 4

55 849 4 dE Device triggering 59 2

e E gty EdH Rel-12 LTE-A EgolAe= MTC
ool Wi &ARE HAsts] 9 BEe] PSM(Power
Saving Mode)$¢} small data A4S 93 optimization 7]
o Zdol digk WaAE 4Edrh. AA|, Rel-13 LTE-A
EFs A= MTC ©2e] JeRye g 3 371421 viH
g 2K HAx3E 9% DRX HA3 71y Tl disiA 3%
3} #gjo] & FoltH1-6].

3, Rel-10 LTE-ACI A ¥ to] MTC @2&
Ade dole AE F UEYT QA 2E A=Y 4

o,
N,
o2
(o3
do. i

o,

otz [ f fo

il
I
il

o]

o o o

FAge] BT s odste] o) #HE &3 Al

otell dialAl EF3 S WYY VEH R HES
ol T3 Aslo] W AIGl= A dubAel MTC gEEe
A4 2 oHoly AHS s A dZFE Adstr] $lsiA
backoff mechanism& AF&stAl ¥k WES A= &3¢ 43
of wAYS A9, MTC w@Ee NASNon-Access

Stratum) 2% wWARA &3 AoE 3 AE(Reject)
cause codedt¥ TEO] backoff timerE AT sHAl =il
MTC @2 Ale L backoff timer?] §2to] whRE 7] A
MAE MEYI] HE S22 A d4E 2484 &
2 =Fo) A= 3GPP LTE-A E338tA 3w LHo

ko MTC 84004 £3 Ao} ool oja Ay o
AR SAw el e MR FF E 9 £k

A &5k Aol 71 A kel e ]E g

2. 3GPP MTC S AlAH

2.1 3GPP LTE-A Architecture

Fig. 1 3GPP¢] LTE-A Al&® %
LTE-A A]2¥ ?Zoﬂ/q 7].\17«4% 21—7_11—

[e]

— T
Zj' o7 Xﬂ 0—1 ﬁg D\i (Control plane)TJr /\]'%-Z]— llg D‘i (user
plane) .2 U ATk Aol HHE o] EEAS 93t A o

Serving | §5 PDN

Operator's IP
Gateway [— Gateway [~

Sewices
bg. IMS, PSS etc )

Fig. 1. 3GPP LTE—A Architecture
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2.2 3GPP Architecture for MTC
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Fig. 2. 3GPP Architecture for Machine-Type Communication

Table 2. 3GPP LTE-A System Entities for MTC
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2.3 MTC Standardization in 3GPP LTE-A
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Table 3. Features of MTC Standardization in 3GPP LTE-A
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3.1 Congestion and overload control in 3GPP for MTC
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4) Dual priority

3GPP Rel-11914+&= MTC @Eolgl= 153 A3eg,
ForaolA 715l e A8, A37I7E 1
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4. Advanced Congestion Control Scheme

4.1 Congestion and overload control in 3GPP for MTC
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4.2 Advanced Congestion Control(ACC) scheme
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Table 4. Simulation Environment

Parameters Values
Traffic model Exponential dist. with mean
10(s)
UE processing delay 4 (ms)
Buffering delay 1 (ms)
Retransmissions (10%) 1.6 (ms)
Uplink scheduling request 2.5 (ms)
Uplink scheduling grant 4 (ms)
Transmission delay 2 (ms)
RAN processing delay 4 (ms)
EPC Core Network delay 1 (ms)
MTC Core Network delay 24 (ms)
AS delay 1 (ms)
MM backoff timer 30 min.
SM backoff timer 60 min.
Recovery factor a=0507
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