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Abstract  To provide cellular communication for a large number of IoT devices, a large number of servers are needed to 
increase the amount of computational resources in mobile core networks (EPC). This is because the EPC needs to keep state 
information of the devices even if they do not send data. This paper proposes a method for reducing the state information of 
IoT devices. The proposed method assigns the same international mobile subscriber identity (IMSI) to multiple IoT devices, 
which upload data with the same cycle, and manage them to upload data with different timings. This paper shows that the 
proposal can provide cellular communication lines for one hundred or more IoT devices by using only the single IMSI. 

Keyword  IoT Evolved Packet Core (EPC) International Mobile Subscriber Identity (IMSI) Cellular-communication-line 
aggregation 

1.  
IoT: Internet of Things

1

[1]
IoT

 
IoT

PSM Power Saving Mode [2]

2
10

[3]
IoT

RF

[4]

IoT
CAPEX/OPEX

[5]  
EPC Evolved 

Packet Core
EPC

Copyright ©201  by  IEICE 5
This article is a technical report without peer review, and its polished and/or extended version may be published elsewhere. 

- 83 -



 
  
 
  
 

 

IoT

CAPEX/OPEX

 

EPC
[6] IoT

 
/

EPC

IoT
IMSI: International Mobile Subscriber 

Identity
EPC

EPC
ON IoT

IoT

1 IMSI 100 IoT
 

2 EPC
3 IoT

EPC
4 IMSI 5

6  

2.  
EPC

EPC /
2  

EPC
C-plane/U-plane

[7][8] EPC

C-plane/U-plane
[9][10]

U-plane C-plane

[11] C-plane
SDN Software 

Defined Network

 
/ [6]

D2D Device-to-Device
EPC

IoT

IMSI

EPC
 

3. IoT  
3.1. EPC  

IoT
IoT

EPC IoT
MTC Machine Type Communication

MTC EPC
MTC-IWF Inter Working Function

[12] MTC-IWF MTC
IMSI IP

EID External 
Identifier eNB eNodeB

MTC
eNB-SGW Serving Gateway SGW-PGW Packet 

data network Gateway GTP GPRS 
Tunneling Protocol

SGW
eNB

PGW
GTP

MME Mobility Management Entity
PGW QoS PCRF Policy and 
Charging Rules Function
EID/IMSI HSS Home Subscriber 

 
1   

- 84 -



 
  
 
  
 

 

Server  
ON EPC Attach

Attach EPC
IP

IMSI IP
ID QoS

-SGW
Idle IoT

PSM 3.2
PSM

TAU: Tracking Area Update
EPC

-SGW
 

3.2. Power Saving Mode 
PSM OFF

2 PSM
Attach TAU EPC

1 T3324 Idle

T3412
TAU

EPC -SGW
T3324

Idle
EPC

PSM T3412
PSM

 

4.  
EPC

1

IoT IMSI

EPC 1

 
IMSI

ON EPC
Attach  

4.1 IMSI
PSM

4.2

4.3  

4.1.  
EPC

EPC IMSI Attach

ON Attach
2

1 IMSI

IoT
EPC MTC

4.3
Attach

2 Attach

Attach Reject

Attach
Attach 

Reject ON
Attach

 

4.2. PSM  

MTC
MTC

 
IMSI

IMSI EPC
eNB

 
2   

- 85 -



 
  
 
  
 

 

PSM
IoT PSM

IMSI
PSM

1
PSM

Attach
3.2 T3324

3 MTC

EPC IMSI IMSI
TAU TAU

TAU

IMSI
PSM

EPC

 

4.3.  
3.1

EPC HSS MME MTC-IWF
MTC

EPC
MTC

MTC EID
EID

MTC
HSS IMSI EID

MTC EID
IMSI

HSS MTC IMSI
EID

HSS
 

4 Attach
MTC MTC

IWF HSS IMSI
ON

Attach Request EPC HSS IMSI
Attach Reject

Attach
Attach IMSI

Attach MTC

EID EID
MTC

EID
MME MTC

T3324 MTC
EID

EID HSS
 

5 MTC

MTC EID
EID

MTC IWF MTC-IWF
EID IMSI HSS

HSS EID
ID ID HSS IMSI
ID HSS

EID IMSI

 
3  PSM  

 
4  Attach  

- 86 -



 
  
 
  
 

 

MTC-IWF IMSI
TAU

TAU MME
TAU MTC-IWF
MTC-IWF

PGW
MME

eNB-SGW
MTC

 

5.  
Attach

Attach
EPC

IMSI Attach
Attach Reject  

5.1.  

4, 5

1
IoT

1
100 byte 30

1Mbps 1.5

IMSI

5
5 1 IMSI

30 1800 10
180

IMSI  
ON IMSI

ON Attach
Attach Reject

Reject ON
2

4

[0, 60s] [0, 
120s] ON

ON 60 ON
ON 30

ON  
1000

1  

5.2.  
6 Attach

25∼75%
95% 5

180
Attach

ON
Attach

1  
Parameters Values 

 50 - 180 

 [s] uniform(0s,  60s),  
uniform(0s,  120s) 

ON  [s] 60,  1800 
 1000 

 [s]  C-plane U-plane 
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eNB 0.004 0.0015 
MME 0.004 -  
SGW, PGW 0.004 0.001 
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