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(57) ABSTRACT 
A wireless communication system is disclosed. More particu 
larly, a control method and device based on multiple priorities 
in a wireless communication system is disclosed. The method 
of establishing a packet data network (PDN) connection in a 
terminal configured with multiple priorities includes estab 
lishing a first PDN connection set to a first priority level, 
determining whether the first PDN connection set to the first 
priority level is present and a second PDN connection set to a 
second priority level is requested to be established, and trans 
mitting a PDN connection request message for the second 
PDN connection set to the second priority level if the first 
PDN set to the first priority level is present and the second 
PDN connection set to the second priority level is requested to 
be established. 
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CONTROL METHOD AND DEVICE BASED 
ON MULTIPLE PRIORITIES IN WIRELESS 

COMMUNICATION SYSTEM 

0001 Pursuant to 35 U.S.C. S 119(e), this application 
claims the benefit of U.S. Provisional Application No. 
61/587,667 filed on Jan. 18, 2012 and U.S. Provisional Appli 
cation No. 61/639,077 filed on Apr. 27, 2012 which are 
hereby incorporated by reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a wireless commu 
nication system, and more particularly, to a control method 
and device based on multiple priorities in a wireless commu 
nication system. 
0004 2. Discussion of the Related Art 
0005 Machine type communication (MTC) refers to a 
communication scheme between one or more machines and is 
also referred to as machine-to-machine (M2M) communica 
tion. Here, a machine refers to an entity which does not 
require direct human operation or intervention. For example, 
a device including a mobile communication module. Such as 
a meter or a vending machine, may include a user equipment 
Such as a Smartphone which is capable of automatically 
accessing a network without operation/intervention of a user 
to perform communication. Various examples of Such a 
machine are referred to as an MTC device or terminal in the 
present specification. That is, MTC refers to communication 
performed by one or more machines (that is, MTC devices) 
without human operation/intervention. 
0006 MTC may include communication (e.g., device-to 
device (D2D) communication) between MTC devices and 
communication between an MTC device and an MTC appli 
cation server. Examples of communication between an MTC 
device and an MTC application server include communica 
tion between a vending machine and a server, communication 
between a point of sale (POS) device and a server and an 
electric meter, and communication between a gas meter or a 
water meter and a server. ANMTC-based application may 
include security, transportation, healthcare, etc. 
0007 If congestion or overload occurs in a network, con 
gestion control may be performed in a control plane. For 
example, network congestion control may be performed at a 
non-access stratum (NAS) level which is an uppermost stra 
tum in a control plane between a terminal and a network 
control node in a radio interface. In general, if a network 
congestion occurs, a network may configure a back-off timer 
for inhibiting a request for a network for a predetermined time 
with respect to a terminal. 
0008 According to operation of a currently defined wire 
less communication system, priority may be configured per 
terminals, and only one of “(NAS signaling) low priority’ for 
a terminal supporting MTC or “(NAS signaling) non-low 
priority’ for a terminal supporting non-MTC. For a terminal 
Supporting multiple priorities (including dual priorities), how 
to specifically configure multiple priorities for a terminal is 
not defined. Further, in a conventional wireless communica 
tion system, if network congestion or overload occurs and for 
terminals having different priorities, how to process packet 
data network (PDN) connection(s) is not defined. 
0009. In addition, if network congestion or overload 
occurs, a back-off timer (BOT) may be used in order to 
distribute networkload. In the conventional wireless commu 
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nication system, how to process the BOT with respect to a 
terminal having multiple priorities is not defined. 
0010. If multiple priorities are applied, in definition of the 
conventional wireless communication system, ambiguity of 
operation of a terminal and a network in a network congestion 
or overload State is present and an accurate service may not be 
provided. In particular, in a wireless communication system 
Supporting MTC, since a network must provide a service to a 
large number of terminals (or MTC devices), ambiguity must 
not be present in processing of network congestion. 

SUMMARY OF THE INVENTION 

0011. Accordingly, the present invention is directed to a 
control method and apparatus based on multiple priorities in 
a wireless communication system that Substantially obviates 
one or more problems due to limitations and disadvantages of 
the related art. 
0012. An object of the present invention is to provide a 
method for controlling a packet data network (PDN) connec 
tion with respect to a terminal having multiple priorities. 
0013 Another object of the present invention is to provide 
a method for controlling a back-off timer (BOT) with respect 
to terminal having multiple priorities. 
0014. Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or 
may be learned from practice of the invention. The objectives 
and other advantages of the invention may be realized and 
attained by the structure particularly pointed out in the written 
description and claims hereofas well as the appended draw 
ings. 
0015 To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied 
and broadly described herein, a method of establishing a 
packet data network (PDN) connection in a terminal config 
ured with multiple priorities includes establishing a first PDN 
connection set to a first priority level, determining whether 
the first PDN connection set to the first priority level is present 
and a second PDN connection set to a second priority level is 
requested to be established, and transmitting a PDN connec 
tion request message for the second PDN connection set to the 
second priority level if the first PDN set to the first priority 
level is present and the second PDN connection set to the 
second priority level is requested to be established. 
0016. In another aspect of the present invention, a terminal 
for establishing a packet data network (PDN) connection if 
multiple priorities are configured includes a transceiving 
module and a processor. The processorestablishes a first PDN 
connection set to a first priority level, determines whether the 
first PDN connection set to the first priority level is present 
and a second PDN connection set to a second priority level is 
requested to be established; and transmits a PDN connection 
request message for the second PDN connection set to the 
second priority level using the transceiving module if the first 
PDN set to the first priority level is present and the second 
PDN connection set to the second priority level is requested to 
be established. 
0017. The following matters are commonly applicable to 
the embodiments of the present invention. 
0018. The method may further include transmitting a PDN 
connection request for the second PDN connection after the 
first PDN connection is deactivated. 
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0019. The second PDN connection may have the same 
access point name (APN) as the first PDN connection. 
0020. The multiple priorities of the terminal may be con 
figured by one or more of a non-access stratum configuration 
management object (NAS configuration MO), application, or 
device triggering scheme. 
0021. The priority of the terminal may be a NAS signaling 
priority. 
0022. The first priority level may correspond to the case in 
which the terminal is configured with a NAS signaling low 
priority, and the second priority level may correspond to the 
case in which the terminal is not configured with a NAS 
signaling low priority. Alternatively, the first priority level 
may correspond to the case in which the terminal is not 
configured with a NAS Signaling low priority, and the second 
priority level may correspond to the case in which the termi 
nal is configured with a NAS signaling low priority. 
0023. If a session management (SM) back-off timer runs 
with respect to an access point name (APN) of the first PDN 
connection set to the first priority level, transmission of the 
PDN connection request message for the second PDN con 
nection set to the second priority level may be allowed with 
respect to the same APN as the APN of the first PDN connec 
tion. 

0024. Transmission of the PDN connection request mes 
sage for the second PDN connection set to the second priority 
level may be performed without stopping the SM back-off 
timer. 

0025 Establishment of the second PDN connection may 
be requested by an upper layer. 
0026. The upper layer may be an application layer. 
0027. The terminal may be a machine type communica 
tion (MTC) device. 
0028. The terminal configured with the multiple priorities 
may be configured with dual priorities. 
0029. It is to be understood that both the foregoing general 
description and the following detailed description of the 
present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030 The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, illus 
trate embodiment(s) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings: 
0031 FIG. 1 is a diagram showing the schematic architec 
ture of an evolved packet core (EPC); 
0032 FIG. 2 is a diagram showing examples of an MTC 
communication model; 
0033 FIG.3 is a diagram showing an exemplary model of 
an MTC architecture; 
0034 FIG. 4 is a diagram illustrating a PDN connection 
process according to an example of the present invention; 
0035 FIG. 5 is a diagram illustrating a PDN connection 
process according to another example of the present inven 
tion; and 
0036 FIG. 6 is a diagram showing the configuration of a 
terminal according to an exemplary embodiment of the 
present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

0037. The following embodiments are proposed by com 
bining constituent components and characteristics of the 
present invention according to a predetermined format. The 
individual constituent components or characteristics should 
be considered to be optional factors on the condition that there 
is no additional remark. Ifrequired, the individual constituent 
components or characteristics may not be combined with 
other components or characteristics. Also, some constituent 
components and/or characteristics may be combined to 
implement the embodiments of the present invention. The 
order of operations to be disclosed in the embodiments of the 
present invention may be changed to others. Some compo 
nents or characteristics of any embodiment may also be 
included in other embodiments, or may be replaced with 
those of the other embodiments as necessary. 
0038. It should be noted that specific terms disclosed in the 
present invention are proposed for convenience of description 
and better understanding of the present invention, and the use 
of these specific terms may be changed to another format 
within the technical scope or spirit of the present invention. 
0039. In some instances, well-known structures and 
devices are omitted in order to avoid obscuring the concepts 
of the present invention and the important functions of the 
structures and devices are shown in block diagram form. The 
same reference numbers will be used throughout the draw 
ings to refer to the same or like parts. 
0040. The embodiments of the present invention can be 
supported by the standard documents disclosed in any one of 
wireless access systems, such as an IEEE 802 system, a 3" 
Generation Partnership Project (3GPP) system, a 3GPP Long 
Term Evolution (LTE) and LTE-A system, and a 3GPP2 
system. That is, the steps or portions, which are not described 
in order to make the technical spirit of the present invention 
clear, may be Supported by the above documents. In addition, 
all the terms disclosed in the present document may be 
described by the above standard documents. 
0041. The following technologies may be used in various 
wireless communication systems. For clarity, 3GPP LTE and 
3GPP LTE-A will be focused upon in the following descrip 
tion, but the scope of the present invention is not limited 
thereto. 
0042 Terms used in the present specification are as fol 
lows. 
0043 UMTS (universal mobile telecommunication sys 
tem): Third generation mobile communication technology 
based on global system for mobile communication (GSM) 
developed by 3GPP. 
0044 EPS (evolved packet system): Network system 
including an evolved packet core (EPC) which is a packet 
switched (PS) core network based on internet protocol (IP) 
and an access network such as LTE/UTRAN, which is 
evolved from UMTS. 
0045 NodeB: Base station of GERAN/UTRAN, which is 
mounted outdoors and coverage of which forms a macro cell. 
0046 eNodeB: Base station of E-UTRAN, which is 
mounted outdoors and coverage of which forms a macro cell. 
0047 UE: User equipment. The UE may be referred to as 
a terminal, a mobile equipment (ME), a mobile station (MS), 
etc. In addition, the UE may be a portable apparatus such as a 
laptop, a mobile phone, a personal digital assistant (PDA), a 
Smartphone and a multimedia apparatus or a non-portable 
apparatus such as a vehicle mounted apparatus. A UE or 
terminal may indicate an MTC device in MTC. 



US 2013/0182607 A1 

0048 Home NodeB (HNB): Base station of a UMTS net 
work, which is mounted indoors and coverage of which forms 
a micro cell. 
0049 Home eNodeB (HeNB): Base station of an EPS 
network, which is mounted indoors and coverage of which 
forms a micro cell. 
0050 MME (mobility managemententity): Network node 
of an EPS network, which performs a mobility management 
(MM) function and a session management (SM) function. 
0051 PDN-GW (packet data network-gateway)/PGW: 
Network node of an EPS network, which performs a UE IP 
address allocation function, a packet screening and filtering 
function and a charging data collection function. 
0052 SGW (serving gateway): Network node of an EPS 
network, which performs mobility anchor, packet routing, 
idle mode packet buffering, triggering for enabling an MME 
to page a UE. 
0053 PCRF (policy and charging rule function): Network 
node of an EPS network, which performs policy decision for 
dynamically applying quality of service (QoS) and charging 
policy differentiated per service flow. 
0054 OMA DM (open mobile alliance device manage 
ment): Protocol designed for management of mobile devices 
such as a mobile phone, a PDA or a portable computer, which 
performs functions such as device configuration, firmware 
upgrade, error report, etc. 
0055 OAM (operation administration and maintenance): 
OAM is a set of network administration functions for provid 
ing network fault display, performance information, data and 
diagnostic functions. 
0056 NAS (non-access stratum): Upper stratum of a con 

trol plane between a UE and an MME. This is a functional 
layer for signaling between a UE and a core network and 
exchanging a traffic message in an LTE/UMTS protocol 
stack, Supports UE mobility, and Supports a session manage 
ment procedure for establishing and maintaining an IP con 
nection between a UE and a PDN GW. 
0057 NAS configuration MO (NAS configuration man 
agement object): MO used to configure parameters associated 
with NAS functionality with respect to a UE. 
0058 SIPTO (selected IP traffic offload): Scheme for 
transmitting specific IP traffic through a public network such 
as the Internet instead of an operator network when transmit 
ting the specific IP traffic through an H(e)NB or a macro cell. 
In a 3GPP release-10 system, an operator selects a PDN-GW 
which is physically close to a UE in an EPC network and 
supports handover of user traffic. 
0059 PDN (packet data network): Network in which a 
server Supporting a specific service (e.g., a multimedia mes 
saging service (MMS) server, a wireless application protocol 
(WAP) server, etc.) is located. 
0060 PDN connection: Logical connection between a UE 
and a PDN, which is expressed by one IP address (one IPv4 
address and/or one IPv6 prefix). 
0061 APN (Access Point Name): String indicating or 
identifying a PDN. A requested service or a network (PDN) is 
accessed through a PGW and the APN is the name (string) 
previously defined in the network in order to find the PGW. 
For example, the APN may be expressed by internet.mnc012. 
mcc345.gprs. 
0062 IMS (IP multimedia subsystem): Subsystem for 
providing a multimedia service based on IP. 
006.3 MTC (machine type communications): Communi 
cation performed by a machine without human intervention. 
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0064 MTC device: UE (e.g., a vending machine, a meter, 
etc.) which has a communication function through a core 
network and serves a specific purpose. 
0065. MTC-IWF (MTC interworking function): Entity 
serving as a gateway for transmitting a control signal or data 
for MTC through a 3GPP network including EPS or IMS. 
0.066 SCS (service capability server): Serverconnected to 
a 3GPP network for communication with an MTC device 
using an MTC-IWF and an MTC device located in a home 
public land mobile network (HPLMN). The SCS provides 
capability for utilizing one or a plurality of applications. 
0067 MTC server: Server on a network for managing an 
MTC terminal, which may be located inside or outside a 
mobile communication network and may have an interface 
accessible by an MTC user. The MTC server may provide an 
MTC associated service to other servers (an SCS) and may be 
an MTC application server. 
0068. MTC application: Service to which MTC is applied 
(e.g., remote metering, product movement tracking, etc.). 
0069. MTC application server: Server on a network in 
which an MTC application is executed. 
0070 MTC feature: Function of a network supporting an 
MTC application. For example, MTC monitoring is a feature 
for preparing for equipment loss in an MTC application Such 
as remote metering and low mobility is a feature for an MTC 
application for an MTC device Such as a vending machine. 
(0071 MTC subscriber: Entity which is connected to a 
network operator and provides a service to one or more MTC 
terminals. 
(0072 MTC group: Group of MTC terminals which share 
at least one MTC feature and belong to an MTC subscriber. 
0073 RAN (radio access network): Unit including a 
NodeB, an eNodeB and a radio network controller for con 
trolling the NodeBand the eNodeB in a 3GPP network, which 
is present between UEs and provides connection to a core 
network. 
0074 HLR (home location register)/HSS (home sub 
scriber server): Database having subscriber information in a 
3GPP network. The HSS may perform functions such as 
configuration storage, identity management and user state 
Storage. 
(0075 PLMN (public land mobile network): Network con 
figured for the purpose of providing a mobile communication 
service to individuals. This network may be configured on a 
per operator basis. 
0076 NAS level congestion control: Congestion or over 
load control function of an EPS network composed of APN 
based congestion control and general NAS level mobility 
management control. 
0077 MMback-off timer (mobility management back-off 
timer): Mobility management back-off timer used to control 
congestion when congestion occurs in a network. While the 
MM back-off timer runs, a UE is set so as not to perform 
attach, location information update (e.g., tracking area update 
(TAU)), routing area update (RAU), service request/extended 
service request, etc. (in case of an emergency bearer service, 
a paging response in an existing region, or a multimedia 
priority service (MPS), even when the MM back-off timer 
runs, the UE is set to make a request). 
0078 SM back-off timer (session management back-off 
timer): Session control back-off timer used to control conges 
tion when congestion occurs in a network. While the SM 
back-off timer runs, a UE is set so as not to perform estab 
lishment or change of a session based on an associated APN. 
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etc. (in case of an emergency bearer service or an MPS, even 
when the SM back-off timer runs, the UE is set to make a 
request). 
007.9 TA (tracking area): Registration area of a terminal in 
an EPS network. The TA is identified by a tracking area 
identity (TAI). 
0080 RA (routing area): Registration area of a terminal 
for a packet core network domain in a GPRS/UMTS network. 
The RA is identified by a routing area identity (RAI). 
0081. Hereinafter, a description will be given based on the 
above-described terms. 
0082 FIG. 1 is a diagram showing the schematic architec 
ture of an evolved packet core (EPC). 
0083. The EPC is a fundamental element of system archi 
tecture evolution (SAE) for improving 3GPP performance. 
SAE corresponds to a research project for deciding a network 
structure Supporting mobility between various types of net 
works. SAE aims to provide an optimized packet-based sys 
tem which Supports various radio access technologies based 
on IP and provides improved data transfer capabilities. 
I0084. More specifically, the EPC is a core network of an IP 
mobile communication system for a 3GPP LTE system and 
may support a packet-based real-time and non-real-time ser 
vice. In the existing mobile communication system (that is, a 
second or third generation mobile communication system), a 
core network function was implemented through two distinct 
sub-domains of a voice network (a circuit-switched (CS) 
network) and a data network (a packet-switched (PS) net 
work). In a 3GPPLTE system which is evolved from the third 
generation communication system, Sub-domains of a CS net 
work and a PS network were unified into one IP domain. That 
is, in a 3GPP LTE system, a terminal having IP capability and 
a terminal may be connected through an IP based base station 
(e.g., an eNodeB (evolved Node B)), an EPC, an application 
domain (e.g., an IMS)). That is, the EPC is a structure neces 
sary to implement an end-to-end IP service. 
I0085. The EPC may include various components. FIG. 1 
shows a serving gateway (SGW), a packet data network gate 
way (PDN GW), a mobility management entity (MME), a 
serving GPRS (general packet radio service) (SGSN) Sup 
porting node and an enhanced packet data gateway (ePDG). 
I0086. The SGW operates as a boundary point between a 
radio access network (RAN) and a core network and is an 
element which performs a function for maintaining a data 
path between an eNodeB and a PDG GW. In addition, if a 
terminal moves over a region served by an eNodeB, the SGW 

Reference 
point 
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serves as a local mobility anchor point. That is, packets may 
be routed through the SGW for mobility in an evolved UMTS 
terrestrial radio access network (E-UTRAN) defined after 
3GPP release-8. In addition, the SGW may serve as an anchor 
point for mobility of another 3GPP network (an RAN defined 
before 3GPP release-8, e.g., UTRAN or GERAN (global 
system for mobile communication (GSM)/enhanced data 
rates for global evolution (EDGE) radio access network). 
I0087. The PDN GW corresponds to a termination point of 
a data interface for a packet data network. The PDNGW may 
Support policy enforcement features, packet filtering and 
charging support. In addition, the PDN GW may serve as an 
anchor point for mobility management with a 3GPP network 
and a non-3GPP network (e.g., an untrusted network Such as 
an interworking wireless local area network (I-WLAN) and a 
trusted network Such as a code division multiple access 
(CDMA) or WiMAX network). 
I0088 Although the SGW and the PDNGW are configured 
as separate gateways in the example of the network structure 
of FIG.1, the two gateways may be implemented according to 
a single gateway configuration option. 
I0089. The MME performs signaling and control functions 
in order to support access to network connection of a UE, 
network resource allocation, tracking, paging, roaming and 
handover. The MME controls control plane functions associ 
ated with subscriber and session management. The MME 
manages numerous eNodeBS and signaling for selection of a 
conventional gateway for handover to other 2G/3G networks. 
In addition, the MME performs security procedures, termi 
nal-to-network session handling, idle terminal location man 
agement, etc. 
(0090. The SGSN handles all packet data such as mobility 
management and authentication of a user for other 3GPP 
networks (e.g., GPRS networks). 
(0091. The ePDG serves as a security node for a non-3GPP 
network (e.g., an I-WLAN, a Wi-Fi hotspot, etc.). 
0092. As described with reference to FIG. 1, a terminal 
having IP capabilities may access an IP service network (e.g., 
an IMS) provided by an operator through various elements in 
the EPC based on 3GPP access or non-3GPP access. 
0093 FIG. 1 shows various reference points (e.g., S1-U, 
S1-MME, etc.). In the 3GPP system, a conceptual link con 
necting two functions present in different functional entities 
of an E-UTRAN and an EPC is defined as a reference point. 
Table 1 shows the reference points shown in FIG.1. In addi 
tion to the example of Table 1, various reference points may 
be present according to network structure. 

TABLE 1. 

Description 

Reference point for the control plane protocol between E-UTRAN and 
MME 

Reference point between E-UTRAN and Serving GW for the per bearer user 
plane tunneling and inter eNodeB path Switching during handover 
Reference point between MME and SGSN. Enables user and bearer 
information exchange for inter 3GPP access network mobility in idle and/or 
active state. This reference point can be used intra-PLMN or inter-PLMN 
(e.g. in the case of Inter-PLMN HO). 
Reference between SGW and SGSN. Provides related control and mobility 
support between GPRS Core and the 3GPP Anchor function of Serving GW. 
In addition, if Direct Tunnel is not established, it provides user plane 
tunneling. 
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TABLE 1-continued 
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Reference 
point Description 

S5 Reference point for providing user plane tunneling and tunnel management 
between Serving GW and PDN GW. Used for Serving GW relocation due 
to UE mobility and if the Serving GW needs to connect to a non-co-located 
PDN GW for the required PDN connectivity. 

S11 Reference point between MME and SGW 
SG Reference point between the PDN GW and the packet data network. Packet 

data network may be an operator external public or private packet data 
network or an intra operator packet data network, e.g. for provision of IMS 
services. This reference point corresponds to Gi for 3GPP accesses. 

0094. Among the reference points shown in FIG. 1, S2a a third-party (that is, for which 3GPP is not responsible) 
and S2b correspond to a non-3GPP interface. S2a is a refer 
ence point for providing associated control between the 
trusted non-3GPP access and the PDNGW and mobility Sup 
port to a user plane. S2b is a reference point for providing 
associated control between the ePDG and the PDNGW and 
mobility Support to a user plane. 
0095 FIG. 2 is a diagram showing examples of an MTC 
communication model. 

0096. Although communication through a PS network is 
defined in association with MTC in 3GPP GSM/UMTS/EPS, 
the present invention is not limited to MTC through the PS 
network and is applicable to MTC through the CS network. In 
the current technical standard, a network structure is defined 
using the existing bearer of a 3GPP system. Here, a method of 
using a short message service (SMS) for data exchange 
between an MTC device and an MTC server is proposed. 
Since a small amount of digital data such as metering infor 
mation or product information is exchanged due to the char 
acteristics of an MTC application, an SMS is most preferably 
used and a conventional SMS method and an IMS based 
method may be Supported. Methods of controlling a paging 
range for an MTC application with low mobility have been 
proposed. 
0097. The MTC application is executed in each of an MTC 
device and an MTC server (e.g., an SCS) to interwork through 
communication using a network. At this time, various models 
of MTC traffic may be implemented depending on what par 
ticipates in communication between an MTC application and 
a 3GPP network. FIG. 2(a) shows a model in which commu 
nication is directly performed without an MTC server (e.g., 
an SCS), FIG. 2(b) shows a model in which an MTC server 
(e.g., an SCS) is located outside an operator domain, and FIG. 
2(c) shows a model in which an MTC server (e.g., an SCS) is 
located inside an operator domain. In addition, FIG. 2(a) 
corresponds to a direct communication scheme controlled by 
a 3GPP operator, FIG. 2(b) corresponds to a communication 
scheme controlled by a service provider, and FIG. 2(c) cor 
responds to a communication scheme controlled by a 3GPP 
operator. 
0098. The direct model of FIG. 2(a) shows that an MTC 
application directly performs communication with a UE (or 
an MTC device) with respect to a 3GPP network as an over 
the-top (OTT) application. 
0099. The indirect model of FIGS. 2(b) and 20c) shows 
that an MTC application indirectly performs communication 
with a UE (or an MTC device) using a supplementary service 
provided by a 3GPP network. More specifically, in the 
example of FIG. 2(b), the MTC application may use an MTC 
server (e.g., an SCS) for supplementary services provided by 

service provider. The MTC server (e.g., the SCS) may per 
form communication with a 3GPP network through various 
interfaces. In the example of FIG. 2(c), the MTC application 
may use an MTC server (e.g., an SCS) for supplementary 
services provided by a 3GPP operator (which corresponds to 
a service provider). Communication between an MTC server 
(e.g., an SCS) and a 3GPP network is performed within a 
PLMN. In FIGS. 2(b) and 2(c), an interface between an MTC 
server (e.g., an SCS) and an MTC application is not included 
in the 3GPP Standard. 

0100 Since the indirect models of FIGS. 2(a) and 20h) are 
complementary, a 3GPP operator may combine the indirect 
models for a different application. That is, as shown in FIG. 
2(d), an MTC communication module may be implemented 
as a hybrid model in which a direct model and an indirect 
model are simultaneously used. In case of the hybrid model, 
the MTC device may perform communication with a plurality 
of MTC servers (e.g., SCSs) in an HPLMN and an MTC 
server (e.g., an SCS) controlled by a service provider and an 
MTC server (e.g., an SCS) controlled by a 3GPP operator 
may be different in terms of capabilities provided to an MTC 
application. 
0101 FIG. 3 is a diagram showing an exemplary model of 
an MTC architecture. 

0102) An end-to-end application between a UE (or an 
MTC device) used for MTC and an MTC application may use 
services provided by a 3GPP system and selective services 
provided by an MTC server (e.g., an SCS). A 3GPP system 
may provide transport and communication services (includ 
ing a 3GPP bearer service, and IMS and an SMS) including a 
variety of optimization services facilitating MTC. In FIG. 3, 
a UE used for MTC is connected to a 3GPP network (UT 
RAN, E-UTRAN, GERAN, I-WLAN, etc.) through a 
Um/Uu/LTE-Uul interface. The architecture of FIG. 3 
includes various MTC models described with reference to 
FIG 2. 

(0103) 
0104. In FIG. 3, an application server is a server on a 
network in which an MTC application is executed and may be 
referred to as an MTC application server. Technologies for 
implementing various MTC applications are applicable to an 
MTC application server and a detailed description thereof 
will be omitted. In addition, the MTC application server may 
access an MTC server (e.g., an SCS in FIG. 3) through a 
reference point API and a detailed description thereof will be 
omitted. Alternatively, the MTC application server may be 
co-located with an MTC server (e.g., an SCS). 

First, entities shown in FIG. 3 will be described. 
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0105 AN MTC server (e.g., an SCS) is a server on a 
network for managing an MTC device and may be connected 
to a 3GPP network to communicate with nodes of a PLMN 
and a UE used for MTC. 
010.6 An MTC-interworking function (IWF) may control 
interworking between an MTC server and an operator core 
network and serve as a proxy of MTC operation. In order to 
supportan MTC indirector hybrid model, one or more MTC 
IWFs may be presentina home PLMN (HPLMN). The MTC 
IWF may relay and interpret a signaling protocol on a refer 
ence point Tsp to enable a PLMN to perform a specific 
function. The MTC-IWF may perform a function for authen 
ticating an MTC server, a function for authenticating a control 
plane request from an MTC server, various functions associ 
ated with the below-described trigger instructions, etc. before 
the MTC server establishes communication with a 3GPP 
network. 
0107 A short message service-service center (SMS-SC)/ 
Internet protocol short message gateway (IP-SM-GW) may 
manage transmission and reception of an SMS. The SMS-SC 
serves to relay a short message between a short message 
entity (SME) (an entity for transmitting or receiving a short 
message) and a mobile station and storing and forwarding the 
short message. The IP-SM-GW may serve to perform proto 
col interworking between an IP based UE and an SMS-SC. 
0108. A charging data function (CDF)/charging gateway 
function (CGF) may perform a charging operation. 
0109 HLR/HSS serves to store and provide subscriber 
information (IMSI, etc.), routing information, configuration 
information, etc. to the MTC-IWF. 
0110. A mobile switching center (MSC)/SGSN/MME 
may perform a control function Such as mobility manage 
ment, authentication, resource allocation, etc. for network 
connection of a UE. In association with the below-described 
triggering, the MSC/SGSN/MME may serve to receive a 
trigger instruction from the MTC-IWF and process the trigger 
instruction into the form of a message provided to the MTC 
device. 
0111. A gateway GPRS support node (GGSN)/serving 
gateway (S-GW)+packet data network-gateway (P-GW) may 
serve as a gateway for connecting a core network and an 
external network. 
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0113 Among T5a, T5b and T5c, one or more reference 
points may be referred to as T5. 
0114. In case of the indirect and hybrid model, user plane 
communication with an MTC server (e.g., an SCS) may be 
performed and, in case of the direct and hybrid model, com 
munication with an MTC application server may be per 
formed using a conventional protocol through Gi and SGi. 
0115 Details associated with description of FIGS. 2 to 3 
may be incorporated by referring to 3GPP TS 23.682. 
0116 NAS Level Congestion Control 
0117. In general, the case in which a network exceeds a 
limit of a controllable communication amount may be 
referred to as a network congestion or overload State and 
operation for controlling a transmission/reception amount of 
a network to prevent network congestion may be referred to as 
network congestion control. In a 3GPP MTC network, if 
network congestion or overload occurs, NAS level conges 
tion control is performed between a UE and a node (e.g., 
MME, SGW, PDN-GW, MSC, SGSN or GGSN) of a core 
network and thus signaling congestion may be avoided or 
controlled. 
0118. Such NAS level congestion control includes AP 
based congestion control and general NAS level management 
control. 
0119 APN based congestion control refers to signaling 
congestion control according to a mobility management 
(MM)/session management (SM) protocol associated with an 
APN (that is, an APN associated with a congestion state) and 
a UE or an EPS mobility management (EMM)/EPS session 
management (ESM) protocol. APN based congestion control 
includes APN based session management congestion control 
and APN based mobility management congestion control. 
I0120 General NAS level mobility management control 
means a code network node (e.g., MME, SGW, PDN-GW, 
MSC, SGSN or GGSN) rejects a mobility management sig 
naling request made by a UE in a state of network congestion 
or overload to avoid congestion and overload. 
I0121. In general, if a core network performs NAS level 
congestion control, a reject message provided to a UE may 
include a standby time (or an extended standby time) value. 
Such a standby time value is randomized within a predeter 
mined range to be provided to the UE. The UE sets the 

0112 Table 2 shows main reference points of FIG. 3. received standby time value as a back-off timer value and 
TABLE 2 

Reference 
point Description 

Tsms Reference point used by an entity outside the 3GPP System to communicate 
with UES used for MTC via SMS. 

Tsp Reference point used by an SCS to communicate with the MTC-IWF related 
o control plane signaling. 

T4 Reference point used by MTC-IWF to route device trigger to the SMS-SC in 
he HPLMN. 

TSa Reference point used between MTC-IWF and serving SGSN. 
TSb Reference point used between MTC-IWF and serving MME. 
T5c Reference point used between MTC-IWF and serving MSC. 
S6m Reference point used by MTC-IWF to interrrogate UE identity (HSS/HLR 

or E.164 mobile station international subscriber directory number 
(MSISDN) or external identifier mapping to IMSI) and gather UE 
reachability and configuration information. 

S6n Reference point used by MTC-AAA to interrogate HSS/HLR. 
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operates so as not to request (E)MM/(E)SM signaling from a 
network until the back-off timer has expired. 
0122 (E)MM signaling includes, for example, an attach 
request, a TAU/RAU request, a service request, an extended 
service request, etc. In addition, (E)SM signaling includes, 
for example, PDN connectivity, bearer resource allocation, 
bearer modification, packet data protocol (PDP) context acti 
vation, PDP context modification request, etc. The back-off 
timer may be divided into an MM back-off timer for control 
of (E)MM signaling and an SM back-off timer for control of 
(E)SM signaling. The MM back-off timer is assigned per UE 
and the SM back-off timer is assigned per associated APN or 
per UE. These timers may independently run. 
0123. Additionally, in a 3GPP network, a terminal (e.g., an 
MTC device) may be configured through a NAS configura 
tion MO to have “NAS signaling low priority”. The UE con 
figured with the NAS signaling low priority sets low priority 
in a NAS message (e.g., an attach request, a TAU request, a 
PDN connection request, etc.) and transmits the NAS mes 
Sage. 
0.124. In general, if a core network performs NAS level 
congestion control, a back-off timer (or an execution standby 
timer) value is included in a reject message of a terminal 
configured with low priority (for example, if the NAS signal 
ing low priority indicator is set such that a UE/MS is config 
ured for NAS signaling low priority) to be transmitted. As 
described above, a terminal which receives a back-off timer 
value runs so as not to request (E)MM/(E)SM signaling from 
a network until a back-off timer (e.g., an MM back-off timer 
and/or an SM back-off timer) has expired. 
0.125 Even when the back-off timer runs, an emergency 
service must be provided. Accordingly, if a UE/MS has 
already performed or starts to perform an emergency bearer 
service with respect to service users having a high priority, it 
is possible to make a request for the service even when the 
MM/SM back-off timer runs. Service users having a high 
priority may access a network with multimedia priority Ser 
Vice access classes 11 to 15, for example. Further, performing 
MT(Mobile Terminated) call/SMS services and emergency 
call services are cases except for applying back-off timer 
operations (i.e., those services may be provided even though 
the back-off timer is running). 
0126 Multiple Priorities 
0127. In a current 3GPP standard (Rel-10/Rel-11) MTC 
system environment, a UE/MS (hereinafter, referred to as a 
“terminal’’) may be configured with only one of two priori 
ties, that is, “(NAS signaling) low priority” and “(NAS sig 
naling) non-low priority. For example, a NAS signaling low 
priority indicator may be set such that a UE/MS is configured 
for NAS signaling low priority or a UE/MS is not configured 
to NAS signaling low priority. 
0128. However, a terminal may have multiple priorities of 
two levels or more according to future application environ 
ments. In addition, such multiple priorities may be configured 
per device (or per terminal) or per application level. A priority 
configured per UE and a priority configured per application 
may be separately (independently) configured. In addition, 
one of a plurality of priorities may be configured with respect 
to one application. 
0129. Since operation associated with the priority in a 
conventional wireless communication system is defined in 
consideration of only one of a “low priority” and a “non-low 
priority', accurate operation may not be performed if two or 
more priorities are configured. Accordingly, in the present 
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invention, an operation method when multiple priorities are 
configured and an operation method when a priority is 
changed are proposed. 
0.130. In order to configure different priorities per device 
or per application level to establish a PDN connection when 
ever a terminal having multiple priorities establishes a PDN 
connection, it is necessary to compensate for a method of 
establishing a PDN connection of a terminal having multiple 
priorities. 
I0131) If a previously established PDN connection is a 
PDN connection having a low priority but a priority is newly 
changed to a different priority per device or per application 
level, the changed priority is applied to the newly established 
PDN connection. In this case, how to process a previously 
established PDN connection is ambiguous. For example, a 
PDN connection method according to priority change should 
be provided in order to determine whether a PDN connection 
having a previously configured priority is maintained or 
whether a PDN connection having a previously configured 
priority is released and a newly changed priority is applied to 
re-establish a PDN connection. 
0.132. As described above, in a state in which an (E)MM 
back-off timer and an (E)SM back-off timer individually or 
simultaneously runs in a terminal, the terminal cannot request 
MM associated signaling and/or SM associated signaling 
from a network. However, if an emergency call/service or a 
multimedia priority service is used, the terminal may perform 
an associated procedure even when the back-off timer runs. 
I0133. How a terminal having multiple priorities per termi 
nal or per application level performs operation based on an 
MMback-off timer and/oran SM back-off timer (hereinafter, 
referred to as a “MM/SM back-off timer') if a priority is 
changed is ambiguous. For example, a back-off timer pro 
cessing method according to priority change should be pro 
vided in order to determine whether the existing MM/SM 
back-off timer is stopped or maintained if a priority is 
changed. 
I0134) For example, since how a terminal having multiple 
priorities processes a PDN connection according to priority 
change or processes a running MM/SM back-off timer 
according to priority change due to network congestion when 
the MM/SM back-off timer runs is ambiguous, PDN connec 
tion control and/or NAS level congestion control cannot be 
accurately or efficiently performed. In this case, network 
state, service connectivity and user experience are further 
deteriorated. Accordingly, if multiple priorities of two levels 
or more are applied and/or a priority is changed, there is a 
need for a new method of processing a PDN connection and 
an MM/SM back-off timer. 
0.135 NAS Level Operation Improved by Applying Mul 
tiple Priorities 
0.136. As described above, it is assumed that MTC 
involves communication between a large number of terminals 
and a network and the amount of data of each terminal is 
relatively small and is not emergency (e.g., report of a meter 
ing result, etc.). Accordingly, an MTC device is generally 
configured with low priority. 
0.137 In such an MTC system environment, a priority is 
changed (for example, from a low priority to a non-low pri 
ority) per terminal or per application level when emergency 
data needs to be transmitted or if a priority level is explicitly 
or implicitly requested to be changed when an MTC terminal 
is triggered (that is, operation for enabling an MTC device to 
establish an IP connection by predetermined request or indi 
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cation signaling) by an MTC server, etc. Although it is 
assumed that the priority level is changed from a relatively 
low priority level to a relatively high priority level in the 
above examples, the present invention is not limited thereto 
and the principle of the present invention is equally applicable 
to the case in which the priority level is changed from a 
relatively high priority level to a relatively low priority level. 
0.138. In association with application of multiple priori 

ties, the number of priority levels may be changed according 
to application and service environment. For example, one of 
two priority levels (that is, a low priority and a normal (or 
non-low) priority) may be configured. Alternatively, one of 
three priority levels (that is, a low priority, a normal priority 
and a high priority) may be configured. Three priority levels 
may be configured as priority level-1, level-2 and level-3 (a 
high level means a higher priority and level-1 means lowest 
priority). Four or more priority levels may be configured. A 
high priority may have a meaning different from that of a 
multimedia priority service (that is, high priority access). 
0.139. According to the present invention, in case of pri 
orities of two levels (or dual priorities), an MM/SM back-off 
timer is applicable to only the case in which a terminal is 
configured with low priority. In case of priorities of 3 levels or 
more, an MM/SMback-off timer is applicable to only the case 
in which a terminal is configured with lowest priority. Alter 
natively, in case of priorities of 3 levels or more, an MM/SM 
back-off timer is applicable to a predetermined priority level 
(e.g., one or more priority levels ranked in ascending order). 
Here, in multiple priorities of two levels and/or multiple 
priorities of three levels, a determination as to at which pri 
ority level the MM/SM back-off timer is applied may be made 
based on at least one of network state, policy, preference and 
configuration. 
0140. If a terminal having multiple priorities is configured 
with a different priority according to application level, one or 
more applications may establish different PDN connections 
(that is, one PDN connection is established with respect to 
one application) or one or more applications may share one 
PDN connection. If one or more applications establish differ 
ent PDN connections, an SM back-off timer is applicable to 
the PDN connections per APN. If one or more applications 
share one PDN connection, a plurality of applications con 
figures different bearers (a default EPS bearer or dedicated 
EPS bearer(s)). In this case, an SM back-off timer is appli 
cable per bearer ID. 
0141. If a terminal is configured with multiple priorities of 
two levels or more, priority change/configuration may be 
performed as necessary (e.g., a request of an application, 
another request of a terminal (e.g., configuration of a user) or 
a request of a network) after configuration for application of 
multiple priorities. Configuration for application of multiple 
priorities does not mean that which of multiple priority levels 
is configured but means that any one of multiple priorities is 
configured. That is, one priority level of multiple priorities 
may be provided to a terminal, for which application of mul 
tiple priorities is configured, by priority change/configura 
tion, if necessary. Here, “configuration for application of 
multiple priorities' may be referred to as “multiple priority 
integration configuration'. 
0142 Hereinafter, the principle of the present invention 
for control of a PDN connection and an MM/SM back-off 
timer(s) in case of multiple priorities will be described. 
0143 First, if a priority is changed/configured per termi 
nal (that is, if one terminal has one priority at a certain time 
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(one of a low priority or a normal priority in case of priorities 
of two levels or one of level-1, level-2, level-3, ... in case of 
priorities of three levels or more), the following one or more 
methods are applicable to PDN connection establishment. 
0144. As a first method, a PDN connection which has been 
established before a priority of a certain terminal is changed 
may be maintained and a new PDN connection may be estab 
lished. Here, establishing a new PDN connection while main 
taining a previously established PDN connection may mean 
that the PDN connection having the same APN as the previ 
ously established PDN connection is newly established or 
that the PDN connection having an APN different from that of 
the previously established PDN is newly established. At this 
time, the previously established PDN connection may main 
tain the priority set before change and the new PDN connec 
tion may use the changed priority. 
(0145 As a second method, a PDN connection established 
before the priority of a certain terminal is changed may be 
released/deactivated and a new PDN connection may be rees 
tablished. Releasing/deactivating the previously established 
PDN connection and reestablishing the new PDN connection 
means that a PDN connection having the same APN as the 
existing APN is newly established. In this case, when a new 
PDN connection is established, a PDN connection set to the 
changed priority may be generated. 
0146 In addition, if a priority is changed/set per terminal, 
the following one or more methods may be applied to opera 
tion associated with MM/SM back-off timer(s). 
0147 As a first method, if a low priority is changed to a 
normal priority while MM/SM back-off timer(s) runs in case 
of multiple priorities of two levels or if the priority is changed 
to a priority level except for a predetermined priority level 
(e.g., level-1 or several levels ranked in ascending order) in 
case of multiple priorities of three levels or more, the MM/SM 
back-off timer(s) may be stopped. 
0.148. As the second method, even when the priority is 
changed, the running MM/SM back-off timer(s) may not be 
stopped. 
0149 Next, if the priority is changed/set per application 
level (that is, each of one or more application associated with 
one terminal has one priority (one of a low priority oranormal 
priority in case of priorities of two levels or one of priority 
level-1, level-2, level-3, ... in case of priorities of three levels 
or more), the following operation may be performed. In PDN 
connection control, a PDN connection which was previously 
established before the priority of a certain application is 
changed may be maintained and a new PDN connection may 
be established. At this time, the priority of the previously 
established PDN connection may be maintained as the prior 
ity set before change and the changed priority may be 
assigned to the new PDN connection. In addition, established 
PDN connection(s) may be released/deactivated, and a new 
PDN connection may be re-established. Here, releasing/de 
activating the established PDN connection(s) and re-estab 
lishing a new PDN connection may imply that newly estab 
lish a PDN connection having APN which is the same as the 
former APN. In this case, when establishing a new PDN 
connection, a PDN connection set as a changed priority may 
be created. Next, in control of the MM/SM back-off timer(s), 
if a low priority is changed to a normal priority while MM/SM 
back-off timer(s) runs in case of multiple priorities of two 
levels or if the priority is changed to a priority level except for 
a predetermined priority level (e.g., level-1 or several levels 
ranked in ascending order) in case of multiple priorities of 
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three levels or more, the MM/SM back-off timer(s) may be 
stopped. In addition, MM/SM back-off timer(s) may not stop 
even though the priority is changed. 
0150. In the above-described examples (that is, in the case 
in which the priority is changed per terminal or per applica 
tion level), even when the priority level is changed, the 
MM/SM back-off timer is not stopped and the terminal may 
make an MM signaling request (e.g., a service request of a 
normal priority or a higher priority level, an attach request or 
a TAU/RAU request). In the related art, a NAS message is 
prevented from being transmitted when the back-off timer 
runs and may be transmitted only when the back-off timer has 
expired or stopped. However, according to the present inven 
tion, if the priority is changed while the back-off timer runs, 
the NAS message may be transmitted without stopping the 
back-off timer. 
0151. Hereinafter, proposals according to the principle of 
the present invention will be described. In the following 
description, Proposals 1a to 1c relate to the above-described 
examples of the principle of the present invention, proposals 
2a to 2 relate to multiple priorities of two levels, i.e., dual 
priorities (e.g., a low priority or a non-low (normal) priority), 
and Proposals 3a to 3 relate to multiple priorities of three 
level or more (e.g., a low priority, a middle priority, a high 
priority, ..., or priority level-1, level 2, level-3, . . . ). 
0152 Proposal la 
0153. In the present invention, the priority level of a ter 
minal may be configured per terminal or per application level. 
0154) A network (e.g., an MME oran SGSN) may trans 
mit a “NAS configuration MO' including parameters associ 
ated with NAS functionality to the terminal and manage the 
NAS function of the terminal. Provision of the NAS configu 
ration MO may be performed through an OMA DM and is 
described in detail in 3GPP TS 24.368. 

0155. In the present invention, device property informa 
tion is further included in the NAS configuration MO and is 
sent from the network to the terminal. The device property 
information may indicate one of priorities of two levels (e.g., 
a low priority or a normal priority) or priorities of three levels 
or more (e.g., priority level-1, level-2, level-3, . . . ). Accord 
ingly, according to such device property information, the 
terminal may be configured with a predetermined priority 
level. 

0156. In addition, in the present invention, if the priority is 
configured per application level, the priority may be config 
ured by an OS (e.g., Android, iOS, Windows OS, Linux, etc.) 
platform of the terminal or a new configuration function may 
be necessary. 
0157. In particular, according to the present invention, if 
the terminal wishes to transmit emergency data (e.g., data 
transmitted when the priority exceeds a predetermined 
threshold), the previously configured priority may be 
changed to a higher priority level (e.g., a low priority is 
changed to a normal priority or a relatively low priority level 
is changed to a relatively high priority level) to transmit data. 
Priority level change may be performed by the OS platform of 
the terminal or through a new configuration function. 
0158 If the priority is configured per application level, the 
priority level may be configured per application through the 
OS platform. An interface with the OS platform for config 
uring the priority and a function thereof are not described in 
detail in the present invention and may use the well-known 
method of the field of the present invention. 
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0159. In addition, the priority may be configured or 
changed through a UE (device) triggering method in an MTC 
system environment. For example, the priority may be con 
figured/changed by including information transparent to a 
3GPP network entity or information, which is not transparent 
to a 3GPP network entity, in a triggering message. 
0160. In configuration of the priority level of the terminal, 
the priority level may be changed by an application or accord 
ing to circumstances after configuration of application of 
multiple priorities to the terminal (or multiple priority inte 
gration configuration). Application of multiple priorities (or 
multiple priority integration configuration) does not indicate 
which of the multiple priority levels is configured and means 
that any one of the multiple priorities is configured. In addi 
tion, application of multiple priorities (or multiple priority 
integration configuration) may be configured according to a 
MO of an OMA DM, a request of an application, a configu 
ration of a manufacturer, or another configuration method. 
(0161 Proposal 1b 
0162. In the present invention, an MM/SM back-off timer 
may be applied to a lowest priority or one or more priority 
levels ranked in ascending order among multiple priority 
levels. A determination as to at which priority level the 
MM/SM back-off timer is applied may be made based on at 
least one of network State, policy, preference and configura 
tion. 
(0163 Here, a determination as to whether the MM/SM 
back-off timer is applied at only a predetermined priority 
leveland/or a determination as to which priority level is set as 
the predetermined priority level may be statically made 
according to application or may be dynamically made based 
on Subscriber data, operator policy or preference. 
0164. For example, while the terminal performs a TAU/ 
RAU process, a network node (e.g., an MME/SGSN or a PDN 
GW) may acquire the subscriber data and/or operator policy/ 
preference. For example, the PDNGW may acquire operator 
policy/preference information by interworking between the 
PDN GW and the PCRF. At this time, information indicating 
whether the MM/SM back-off timer is applied according to 
the priority level may be determined or acquired. In addition, 
an MME/SGSN (that is, a new MME/SGSN) associated with 
a new TA/RA may receive location update ACK including 
subscriber information from an HSS. At this time, informa 
tion indicating whether the MM/SM back-off timer is applied 
according to the priority level may be determined or acquired. 
0.165. As another example, while the terminal performs an 
attach process, the network node (e.g., an MME, SGSN or a 
PDN GW) may acquire the subscriber data and/or operator 
policy/preference. For example, an MME/SGSN to which the 
terminal transmits an attach request message may receive 
location update ACK including subscriberinformation from a 
HSS. At this time, information indicating whether the 
MM/SM back-off timer is applied according to the priority 
level may be determined or acquired. The PDN GW may 
acquire operator policy/preference information by interwork 
ing between the PDN GW and the PCRF. At this time, infor 
mation indicating whether the MM/SM back-off timer is 
applied according to the priority level may be determined or 
acquired. 
0166 For detailed operation of a TAU/RAU process and 
an attach process, refer to 3GPP TS 23.401. 
(0167 Proposal 1c 
0.168. In the present invention, the priority level may be 
differently applied according to application level. In general, 
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a plurality of applications having different priority levels may 
establish/use different PDN connections or a plurality of 
applications having different priority levels may share and 
establish/use one PDN connection. 
0169. For example, if n (n22) applications share one PDN 
connection, one application maintains a low priority level 
and, if the remaining n-1 applications change the low priority 
to a normal (or relatively high) priority level to transmit data, 
the existing PDN connection established for one application 
of the low priority may be maintained. As another example, if 
in applications share one PDN connection, only one applica 
tion changes a low priority to a normal (or relatively high) 
priority level to transmit data and, if the remaining n-1 appli 
cations maintain a low priority level, the existing PDN con 
nection may be maintained. That is, the existing PDN con 
nection established for the applications of the low priority 
level should be maintained if only one application of the low 
priority level remains. 
(0170 Alternatively, the PDN connection established 
before the priority is changed may be released and a new PDN 
connection set to the changed priority may be re-established. 
0171 In addition, by combining the above-described two 
methods, a hybrid method of establishing different PDN con 
nections by several applications having different priority lev 
els and establishing one PDN connection by several other 
applications is applicable. 
(0172 Proposal 1d 
0173. In the present invention, ifa plurality of applications 
shares one PDN connection in a terminal having multiple 
priorities, the method of applying the PDN connection and 
the MM/SM back-off timer will now be described. 
0.174 First, a configuration of multiple priorities associ 
ated with PDN connection establishment and bearer activa 
tion/deactivation will be described. 
0175 For example, the priority may not be configured per 
PDN connection (that is, APN) but the priority level may be 
configured according to a plurality of bearers within one PDN 
connection. The priorities may be configured per bearer ID 
(e.g., a default EPS bearer/dedicated EPS bearer), not per 
APN. 
0176). If the priority level is changed per bearer, the previ 
ously established bearer may be maintained with the previ 
ously configured priority or the existing bearer may be deac 
tivated and the bearer configured with the changed priority 
level may be re-activated. Simultaneously or separately, the 
previously established PDN connection may be maintained 
with the previously configured priority level or the existing 
PDN connection may be released and the PDN connection set 
to the changed priority may be reestablished. 
0177 Next, according to the present invention, the MM 
back-off timer may be applied per terminal or per application 
level. 
(0178 While the SM back-off timer is configured per APN 
in the related art, the SM back-off timer is not configured per 
APN (that is, per PDN connection) but is configured per 
bearer (that is, on a per bearer ID basis) in the present inven 
tion. 
0179. In the following description, all methods of config 
uring/identifying the priority per bearer are applicable to 
Proposals 2a to 3. 
0180 Proposal 2a 
0181. If the terminal is configured with multiple priorities 
(or dual priorities) of two levels (that is, the terminal is con 
figured with any one of priorities of two levels (a low priority 
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or a normal priority)) and the priority level is changed/set per 
terminal (that is, if the terminal has any one of two priority 
levels at a certain time), the following operation may be 
performed. 
0182. The PDN connection established before the priority 

is changed may be maintained (at this time, the priority set 
before change is maintained) and a new PDN connection set 
to the changed priority may be established. 
0183 Next, if the MM back-off timer runs and the low 
priority is changed to the normal priority, the MM back-off 
timer may be stopped. 
0.184 Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SM back-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0185. Proposal 2b 
0186 If the terminal is configured with multiple priorities 
of two levels and the priority level is changed/set per terminal, 
the following operation may be performed. 
0187. The PDN connection established before the priority 

is changed may be maintained (at this time, the priority con 
figured before change is maintained) and a new PDN connec 
tion set to the changed priority may be established. 
0188 Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 
(0189 Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SM back-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
(0190. Proposal 2c 
0191) If the terminal is configured with multiple priorities 
of two levels and the priority level is changed/set per terminal, 
the following operation may be performed. 
(0192. The PDN connection established before the priority 
is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0193 Next, if the MM back-off timer runs and the low 
priority is changed to the normal priority, the MM back-off 
timer may be stopped. 
(0194 Next, if the SM back-off timer(s) runs and the low 
priority is changed to the normal priority, the SM back-off 
timer(s) may be stopped. 
(0195 Proposal 2d 
0196. If the terminal is configured with multiple priorities 
of two levels and the priority level is changed/set per terminal, 
the following operation may be performed. 
(0197) The PDN connection established before the priority 
is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0198 Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
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stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 
(0199 Next, if the SM back-off timer(s) runs and the low 
priority is changed to the normal priority, the SM back-off 
timer(s) may be stopped. 
(0200 Proposal 2e 
0201 If the terminal is configured with multiple priorities 
of two levels and the priority level is changed/set per terminal, 
the following operation may be performed. 
(0202) The PDN connection established before the priority 
is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0203 Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 
0204 Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SMback-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0205 Proposal 2f 
0206. If the terminal is configured with multiple priorities 
(or dual priorities) of two levels (that is, the terminal is con 
figured with any one of priorities of two levels (a low priority 
or a normal priority)) and the priority level is changed/set per 
application (that is, if any one of a low priority or a normal 
priority is set per application and the terminal has a priority 
which is changed according to application), the following 
operation may be performed. 
0207. The PDN connection established before the priority 

is changed may be maintained (at this time, the priority set 
before change is maintained) and a new PDN connection set 
to the changed priority may be established. 
0208 Next, if the MM back-off timer runs and the low 
priority is changed to the normal priority, the MM back-off 
timer may be stopped. 
0209 Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SMback-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0210 Proposal 2g 
0211. If the terminal is configured with multiple priorities 
of two levels and the priority level is changed/set per appli 
cation level, the following operation may be performed. 
0212. The PDN connection established before the priority 

is changed may be maintained (at this time, the priority set 
before change is maintained) and a new PDN connection set 
to the changed priority may be established. 
0213. Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
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stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 

0214) Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SM back-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0215 Proposal 2h 
0216. If the terminal is configured with multiple priorities 
of two levels and the priority level is changed/set per appli 
cation level, the following operation may be performed. 
0217. The PDN connection established before the priority 

is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0218. Next, if the MM back-off timer runs and the low 
priority is changed to the normal priority, the MM back-off 
timer may be stopped. 
0219. Next, if the SM back-off timer(s) runs and the low 
priority is changed to the normal priority, the SM back-off 
timer(s) may be stopped. 
0220 Proposal 2i 
0221) If the terminal is configured with multiple priorities 
of two levels and the priority level is changed/set per appli 
cation level, the following operation may be performed. 
0222. The PDN connection established before the priority 

is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0223) Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 

0224. Next, if the SM back-off timer(s) runs and the low 
priority is changed to the normal priority, the SM back-off 
timer(s) may be stopped. 
0225. Proposal 2 
0226. If the terminal is configured with multiple priorities 
of two levels and the priority level is changed/set per appli 
cation level, the following operation may be performed. 
0227. The PDN connection established before the priority 

is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0228 Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 

0229. Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SM back-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
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request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0230 Proposal 3a 
0231. If the terminal is configured with multiple priorities 
of three levels or more (that is, the terminal is configured with 
any one of priorities of three levels or more (a low priority, a 
normal/middle priority, a high priority, ..., or priority level-1, 
level-2, level-3,...)) and the priority level is changed/set per 
terminal (that is, if the terminal has any one of priority level-1, 
level-2, level-3, ... at a certain time), the following operation 
may be performed. 
0232. The PDN connection established before the priority 

is changed may be maintained (at this time, the priority set 
before change is maintained) and a new PDN connection set 
to the changed priority may be established. 
0233. Next, if the MM back-off timer runs and the priority 
level is changed, the MM back-off timer may be stopped 
according to the changed priority level. A determination as to 
whether the MM back-off timer is applied/stopped according 
to the priority level may be statically made according to 
application or may be dynamically made based on Subscriber 
data, operator policy or preference. 
0234 Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SMback-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0235 Proposal 3b 
0236. If the terminal is configured with multiple priorities 
of three levels or more and the priority level is changed/set per 
terminal, the following operation may be performed. 
0237. The PDN connection established before the priority 

is changed may be maintained (at this time, the priority set 
before change is maintained) and a new PDN connection set 
to the changed priority may be established. 
0238 Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 
0239 Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SMback-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0240 Proposal 3c 
0241. If the terminal is configured with multiple priorities 
of three levels or more and the priority level is changed/set per 
terminal, the following operation may be performed. 
0242. The PDN connection established before the priority 

is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0243 Next, if the MMback-off timer runs and the priority 
level is changed, the MM back-off timer may be stopped 
according to the changed priority level. 
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0244 Next, if the SM back-off timer runs and the priority 
level is changed to the normal priority, the SM back-off timer 
may be stopped according to the changed priority level. 
0245. A determination as to whether the MM/SMback-off 
timer is applied/stopped according to the priority level may be 
statically made according to application or may be dynami 
cally made based on Subscriber data, operator policy or pref 
CCC. 

0246 Proposal 3d 
0247. If the terminal is configured with multiple priorities 
of three levels or more and the priority level is changed/set per 
terminal, the following operation may be performed. 
0248. The PDN connection established before the priority 

is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0249 Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 

(0250 Next, even when the SMback-off timer runs and the 
priority level is changed, the SM back-off timer may be 
stopped according to the changed priority level. A determi 
nation as to whether the SMback-off timer is applied/stopped 
according to the priority level may be statically made accord 
ing to application or may be dynamically made based on 
subscriber data, operator policy or preference. 
(0251 Proposal 3d 
0252) If the terminal is configured with multiple priorities 
of three levels or more and the priority level is changed/set per 
terminal, the following operation may be performed. 
(0253) The PDN connection established before the priority 
is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0254 Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 

(0255. Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SM back-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0256 Proposal 3f 
0257) If the terminal is configured with multiple priorities 
of three levels or more (that is, the terminal is configured with 
any one of priorities of three levels or more (a low priority, a 
normal/middle priority, a high priority, ..., or priority level-1, 
level-2, level-3,...)) and the priority level is changed/set per 
application (that is, if any one of priority level-1, level-2. 
level-3, ... may be set per application and the terminal has a 
priority changed according to applications), the following 
operation may be performed. 
(0258. The PDN connection established before the priority 
is changed may be maintained (at this time, the priority dry 
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before change is maintained) and a new PDN connection set 
to the changed priority may be established. 
0259 Next, if the MM back-off timer runs and the priority 
level is changed, the MM back-off timer may be stopped 
according to the changed priority level. A determination as to 
whether the MM back-off timer is applied/stopped according 
to the priority level may be statically made according to 
application or may be dynamically made based on Subscriber 
data, operator policy or preference. 
0260 Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SMback-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0261) Proposal 3g 
0262. If the terminal is configured with multiple priorities 
of three levels or more and the priority level is changed/set per 
application level, the following operation may be performed. 
0263. The PDN connection established before the priority 

is changed may be maintained (at this time, the priority set 
before change is maintained) and a new PDN connection set 
to the changed priority may be established. 
0264. Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 

0265 Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SMback-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0266 Proposal 3h 
0267 If the terminal is configured with multiple priorities 
of three levels or more and the priority level is changed/set per 
application level, the following operation may be performed. 
0268. The PDN connection established before the priority 

is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0269. Next, if the MM back-off timer runs and the priority 
level is changed, the MM back-off timer may be stopped 
according to the changed priority level. 
(0270. Next, if the SM back-off timer runs and the priority 
level is changed, the SM back-off timer may be stopped 
according to the changed priority level. 
0271. A determination as to whether the MM/SMback-off 
timeris applied/stopped according to the priority level may be 
statically made according to application or may be dynami 
cally made based on Subscriber data, operator policy or pref 
CCC. 

0272 
0273. If the terminal is configured with multiple priorities 
of three levels or more and the priority level is changed/set per 
application level, the following operation may be performed. 

Proposal 3i 
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(0274 The PDN connection established before the priority 
is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0275 Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 
0276 Next, even when the SM back-off timer(s) runs and 
the priority level is changed, the SM back-off timer may be 
stopped according to the changed priority level. A determi 
nation as to whether the SMback-off timer is applied/stopped 
according to the priority level may be statically made accord 
ing to application or may be dynamically made based on 
Subscriber data, operator policy or preference. 
(0277 Proposal 3 
0278 If the terminal is configured with multiple priorities 
of three levels or more and the priority level is changed/set per 
application level, the following operation may be performed. 
(0279. The PDN connection established before the priority 
is changed may be released and a PDN connection set to the 
changed priority may be re-established. 
0280 Next, even when the MM back-off timer runs, the 
timer may not be stopped. If the MM back-off timer is not 
stopped, the terminal may make an MM signaling request 
(e.g., an attach request, a TAU/RAU request or a service 
request), which does not indicate a low priority (or is config 
ured with a non-low/normal/high priority), with respect to the 
network. 

0281 Next, even when the SM back-off timer(s) runs, the 
timer may not be stopped. If the SM back-off timer(s) is not 
stopped, even when the SM back-off timer for a specific APN 
runs, the terminal may make an SM signaling request (e.g., a 
PN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN with 
respect to the network. 
0282. The above-described proposals of the present inven 
tion may be combined according to the principle of the 
present invention. Hereinafter, embodiments to which the 
principle and proposals of the present invention are appli 
cable will be described. 

Embodiment 1 

0283 Embodiment 1 relates to a method of maintaining a 
previously established PDN connection with a previously 
configured priority leveland establishing a new PDN connec 
tion with a newly configured priority level if the priority level 
of a terminal configured with multiple priorities is changed. 
0284. In this case, if the priority level is changed, an MM 
back-off timer may be stopped but SMback-off timer(s) may 
not be stopped. 
0285 FIG. 4 is a diagram illustrating a PDN connection 
process according to an example of the present invention. 
0286. In step 0 of FIG.4, a network (e.g., an MME30) may 
transmit, to the UE 10, a NAS configuration MO including 
dual priority or multiple priority configuration information of 
a UE 10 through an OMA DM. Thus, the UE 10 may be 
configured with dual priorities or multiple priorities. That is, 
the UE 10 may have any one of the dual priorities or any one 
of the multiple priorities. 



US 2013/0182607 A1 

(0287. If the priority of the UE 10 is changed from a rela 
tively low priority level to a relatively high priority level and 
a running MM back-off timer is present, the MM back-off 
timer may be stopped. 
0288. Even when running SMback-off timer(s) is present, 
the UE may not stop the SM back-off timer(s) regardless of 
priority change. For example, even when the SM back-off 
timer for a specific APN runs, an SM signaling request (e.g., 
a PDN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN may be 
transmitted. 

0289. In addition, the UE 10 may establish a new PDN 
connection configured with the changed priority while main 
taining the PDN connection established before changing the 
priority with the priority configured before change. 
0290 More specifically, in step 1 of FIG. 4, while the 
previously established PDN connection is maintained, the UE 
10 may send a PDN connection request message to the MME 
30 through an (e)NB 20. At this time, the PDN connection 
request message may include APN information of a new PDN 
connection desired by the UE 10. 
0291 For example, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having the same 
APN information and PDN type as the previously established 
PDN connection (the PDN connection having the priority 
before change). 
0292 Alternatively, the UE may transmit the PDN con 
nection request for a new PDN connection (a PDN connection 
having the changed priority level) having APN information 
different from that of the previously established PDN con 
nection (the PDN connection having the priority before 
change). 
0293. In steps 2 to 6 of FIG. 4 (step 4 is separately 
described), the MME 3.0 may evaluate whether the PDN 
connection request having a new priority for the UE 10 is 
allowed. The evaluation of the MME 3.0 may be performed 
based on a priority level, Subscriber information, user con 
figuration information, operator policy/preference, etc. con 
figured with respect to the UE 10. If it is evaluated that the 
PDN connection for the UE 10 is allowed, the MME 3.0 may 
send a “create session request’ message to an S-GW 40 for 
bearer creation. The S-GW 4.0 may send the “create session 
request message to a P-GW. In response thereto, the P-GW 
50 may send a “create session response' message to the 
S-GW 40 and the S-GW 4.0 may send the “create session 
response' to the MME30. 
0294 Step 4 of FIG. 4 is optional and PCRF interworking 
for operator policy may be performed between the PCEF of 
the P-GW 50 and the PCRF 60 if necessary. For example, 
establishment and/or modification of an IP-CAN session 
which is an access network for providing IP connectivity may 
be performed. 
0295). In step 7 of FIG.4, a PDN connection accept mes 
sage may be forwarded from the MME 3.0 to the (e)NB 20. 
This message requests bearer setup to start radio resource 
setup of an RAN interval (between the UE 10 and the (e)NB 
20). 
0296. In step 8 of FIG. 4, RRC connection reconfiguration 

is performed, radio resources of the RAN interval are set, and 
the setup result (e.g., RRC connection reconfiguration com 
plete message) may be sent to the (e)NB 20. 
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0297. In step 9 of FIG.4, the radio bearer setup result (e.g., 
a radio bearer setup response) may be transmitted from the 
(e)NB 20 to the MME30. 
0298. In steps 10 to 11 of FIG. 4, a PDN connectivity 
complete message may be sent from the UE 10 to the MME 
30 through the (e)NB 20. 
0299. In steps 12 to 15 of FIG.4, a “modify bearer request” 
message may be transmitted from the MME 3.0 to the S-GW 
40 and the MME 3.0 may receive a “modify bearer response' 
message from the S-GW40. Steps 13 to 14 are optional and a 
bearer between the S-GW 40 and the P-GW 50 may be 
updated as necessary. 
0300 Step 16 of FIG. 4 is optional. If updated information 
of the UE20 needs to be stored in an HSS 70, the MME 3.0 
may perform an HSS registration process through a "notify 
request’ message and receive a “notify response' message 
from the HSS 70. 

Embodiment 2 

0301 Embodiment 2 relates to a method of releasing/ 
deactivating a previously established PDN connection and 
re-establishing a new PDN connection with a newly config 
ured priority level if the priority level of a terminal configured 
with multiple priorities is changed. 
0302) In this case, if the priority level is changed, an MM 
back-off timer may be stopped and SM back-off timer(s) may 
be stopped. 
0303 Referring to FIG. 4 again, in step 0, a network (e.g., 
an MME30) may transmit, to the UE10, a NAS configuration 
MO including dual priority or multiple priority configuration 
information of a UE 10 through an OMA DM. Thus, the UE 
10 may be configured with dual priorities or multiple priori 
ties. That is, the UE 10 may have any one of the dual priorities 
or any one of the multiple priorities. 
0304. If the priority of the UE 10 is changed from a rela 
tively low priority level to a relatively high priority level and 
an MMback-off timer and SM back-off timer(s) run, the MM 
back-off timer and SM back-off timer(s) may be stopped. 
(0305. In step 1 of FIG.4, the UE 10 may release/deactivate 
the previously established PDN connection before the prior 
ity is changed. Thereafter, the UE 10 may send a PDN con 
nection request message to the MME30 throughan (e)NB20. 
At this time, the PDN connection request message may 
include APN information of a new PDN connection desired 
by the UE 10. 
(0306 For example, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having the same 
APN information as the previously established PDN connec 
tion (the PDN connection having the priority before change). 
(0307 Steps 2 to 16 of FIG. 4 of Embodiment 2 are equal to 
steps 2 to 16 of FIG. 4 of Embodiment 1 and a description 
thereof will be omitted for clarity. 

Embodiment 3 

0308 Embodiment 3 relates to a method of maintaining a 
previously established PDN connection with a previously 
configured priority leveland establishing a new PDN connec 
tion with a newly configured priority level if the priority level 
of a terminal configured with multiple priorities is changed. 
0309. In this case, if the priority level is changed, an MM 
back-off timer may not be stopped and SM back-off timer(s) 
may not be stopped. 
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0310 Referring to FIG. 4 again, in step 0, a network (e.g., 
an MME30) may transmit, to the UE 10, a NAS configuration 
MO including dual priority or multiple priority configuration 
information of a UE 10 through an OMA DM. Thus, the UE 
10 may be configured with dual priorities or multiple priori 
ties. That is, the UE 10 may have any one of the dual priorities 
or any one of the multiple priorities. 
0311 Even when running MM back-off timer is present, 
the UE 10 may not stop the MM back-off timer regardless of 
priority change. For example, even when the MM back-off 
timer runs, the UE may make an MM signaling request (e.g., 
an attach request, a TAU/RAU request or a service request), 
which does not indicate a low priority (or is configured with 
a non-low/normal/high priority). 
0312. In addition, even when running SM back-off timer 
(s) is present, the UE 10 may not stop the SM back-off 
timer(s) regardless of priority change. Even when the SM 
back-off timer for a specific APN runs, the UE may transmit 
an SM signaling request (e.g., a PN connection request, a 
bearer resource modification request, a bearer resource allo 
cation request, etc.) having a normal (that is, non-low) prior 
ity for the same APN. 
0313 Further, the UE 10 may establish a new PDN con 
nection configured with the changed priority while maintain 
ing the PDN connection established before changing the pri 
ority with the priority configured before change. 
0314 More specifically, in step 1 of FIG. 4, while the 
previously established PDN connection is maintained, the UE 
10 may send a PDN connection request message to the MME 
30 through an (e)NB 20. At this time, the PDN connection 
request message may include APN information of a new PDN 
connection desired by the UE 10. 
0315 For example, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having the same 
APN information and PDN type as the previously established 
PDN connection (the PDN connection having the priority 
before change). 
0316. Alternatively, the UE may transmit the PDN con 
nection request for a new PDN connection (a PDN connection 
having the changed priority level) having APN information 
different from that of the previously established PDN con 
nection (the PDN connection having the priority before 
change). 
0317 Steps 2 to 16 of FIG. 4 of Embodiment 3 are equal to 
steps 2 to 16 of FIG. 4 of Embodiment 1 and a description 
thereof will be omitted for clarity. 

Embodiment 4 

0318 Embodiment 4 relates to a method of releasing/ 
deactivating a previously established PDN connection and 
re-establishing a new PDN connection with a newly config 
ured priority level if the priority level of a terminal configured 
with multiple priorities is changed. 
0319. In this case, if the priority level is changed, an MM 
back-off timer may not be stopped and SM back-off timer(s) 
may not be stopped. 
0320 Referring to FIG. 4 again, in step 0, a network (e.g., 
an MME30) may transmit, to the UE 10, a NAS configuration 
MO including dual priority or multiple priority configuration 
information of a UE 10 through an OMA DM. Thus, the UE 
10 may be configured with dual priorities or multiple priori 
ties. That is, the UE 10 may have any one of the dual priorities 
or any one of the multiple priorities. 
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0321) Even when running MM back-off timer is present, 
the UE 10 may not stop the MM back-off timer regardless of 
priority change. For example, even when the MM back-off 
timer runs, the UE may make an MM signaling request (e.g., 
an attach request, a TAU/RAU request or a service request), 
which does not indicate a low priority (or is configured with 
a non-low/normal/high priority). 
0322. In addition, even when running SM back-off timer 
(s) is present, the UE 10 may not stop the SM back-off 
timer(s) regardless of priority change. Even when the SM 
back-off timer for a specific APN runs, the UE may transmit 
an SM signaling request (e.g., a PN connection request, a 
bearer resource modification request, a bearer resource allo 
cation request, etc.) having a normal (that is, non-low) prior 
ity for the same APN. 
0323. Further, in step 1 of FIG.4, the UE 10 may release? 
deactivate the previously established PDN connection before 
the priority is changed. Thereafter, the UE 10 may send a 
PDN connection request message to the MME30 through an 
(e)NB 20. At this time, the PDN connection request message 
may include APN information of a new PDN connection 
desired by the UE 10. 
0324 For example, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having the same 
APN information as the previously established PDN connec 
tion (the PDN connection having the priority before change). 
0325 Steps 2 to 16 of FIG. 4 of Embodiment 4 are equal to 
steps 2 to 16 of FIG. 4 of Embodiment 1 and a description 
thereof will be omitted for clarity. 

Embodiment 5 

0326 Embodiment 5 relates to a method of maintaining a 
previously established PDN connection with a previously 
configured priority leveland establishing a new PDN connec 
tion with a newly configured priority level if the priority level 
of a terminal configured with multiple priorities per applica 
tion level is changed per application. 
0327. In this case, if the priority level is changed, an MM 
back-off timer may be stopped but SMback-off timer(s) may 
not be stopped. 
0328 FIG. 5 is a diagram illustrating a PDN connection 
process according to another example of the present inven 
tion. 

0329. In step 0 of FIG. 5, a UE may be configured with 
dual priorities or multiple priorities per application level by 
an upper layer (e.g., an application layer). In addition, any one 
of the dual priorities or any one of the multiple priority levels 
may be configured per application. Thus, if a plurality of 
applications is associated with the UE, different priority lev 
els may be set with respect to the plurality of applications. 
0330. If the priority is changed per application and a run 
ning MM back-off timer is present, the UE 10 may stop the 
MM back-off timer according to the changed priority level. 
Here, a determination as to whether the MMback-off timer is 
applied/stopped according to the priority level may be stati 
cally made according to application or may be dynamically 
made based on Subscriber data, operator policy or preference. 
For example, the MM back-off timer may be preconfigured 
not to be stopped if the priority of a specific application is 
level-1 and to be stopped if the priority of the specific appli 
cation is level-2. In this case, the MM back-off timer may not 
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be stopped if the changed priority of the specific application 
is level-1 but may be stopped if the changed priority of the 
specific application is level-2. 
0331 Even when running SMback-off timer(s) is present, 
the UE 10 may not stop the SMback-off timer(s) regardless of 
priority change. For example, even when the SM back-off 
timer for a specific APN runs, an SM signaling request (e.g., 
a PDN connection request, a bearer resource modification 
request, a bearer resource allocation request, etc.) having a 
normal (that is, non-low) priority for the same APN may be 
transmitted. 
0332 More specifically, in step 1 of FIG. 5, while main 
taining the previously established PDN connection, the UE 
10 may send a PDN connection request message to an MME 
30 through an (e)NB 20. At this time, the PDN connection 
request message may include APN information of a new PDN 
connection desired by the UE 10. 
0333 For example, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having the same 
APN information and PDN type as the previously established 
PDN connection (the PDN connection having the priority 
before change). 
0334 Alternatively, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having APN infor 
mation different from the previously established PDN con 
nection (the PDN connection having the priority before 
change). 
0335) Steps 2 to 16 of FIG.5 of Embodiment 5 are equal to 
steps 2 to 16 of FIG. 4 of Embodiment 1 and a description 
thereof will be omitted for clarity. 

Embodiment 6 

0336 Embodiment 6 relates to a method of releasing/ 
deactivating a previously established PDN connection and 
re-establishing a new PDN connection with a newly config 
ured priority level if the priority level of a terminal configured 
with multiple priorities per application level is changed per 
application. 
0337. In this case, if the priority level is changed, an MM 
back-off timer may be stopped and SM back-off timer(s) may 
be stopped. 
0338 Referring to FIG. 5 again, a UE may be configured 
with dual priorities or multiple priorities per application level 
by an upper layer (e.g., an application layer). In addition, any 
one of the dual priorities or any one of the multiple priority 
levels may be configured per application. Thus, if a plurality 
of applications is associated with the UE, different priority 
levels may be set with respect to the plurality of applications. 
0339. If the priority is changed per application and a run 
ning MM back-off timer is present, the UE 10 may stop the 
MM back-off timer according to the changed priority level. 
Here, a determination as to whether the MMback-off timer is 
applied/stopped according to the priority level may be stati 
cally made according to application or may be dynamically 
made based on Subscriber data, operator policy or preference. 
For example, the MM back-off timer may be preconfigured 
not to be stopped if the priority of a specific application is 
level-1 and to be stopped if the priority of the specific appli 
cation is level-2. In this case, the MM back-off timer may not 
be stopped if the changed priority of the specific application 
is level-1 and may be stopped if the changed priority of the 
specific application is level-2. 
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0340. If the priority is changed per application and a run 
ning SMback-off timer is present, the UE 10 may stop the SM 
back-off timer according to the changed priority level. Here, 
a determination as to whether the SM back-off timer is 
applied/stopped according to the priority level may be stati 
cally made according to application or may be dynamically 
made based on Subscriber data, operator policy or preference. 
For example, the SMback-off timer may be preconfigured not 
to be stopped if the priority of a specific application is level-1 
and level-2 and to be stopped if the priority of the specific 
application is level-3 or more. In this case, the SM back-off 
timer may not be stopped if the changed priority of the spe 
cific application is level-2 and may be stopped if the changed 
priority of the specific application is level-3. 
(0341. In step 1 of FIG. 5, the UE may release/deactivate 
the PDN connection established before the priority is 
changed. Thereinafter, the UE 10 may send a PDN connec 
tion request message to an MME30 through an (e)NB 20. At 
this time, the PDN connection request message may include 
APN information of a new PDN connection desired by the UE 
10. 

(0342. For example, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having the same 
APN information as the previously established PDN connec 
tion (the PDN connection having the priority before change). 
(0343 Steps 2 to 16 of FIG.5 of Embodiment 6 are equal to 
steps 2 to 16 of FIG. 4 of Embodiment 1 and a description 
thereof will be omitted for clarity. 

Embodiment 7 

0344) Embodiment 7 relates to a method of maintaining a 
previously established PDN connection with a previously 
configured priority leveland establishing a new PDN connec 
tion with a newly configured priority level if the priority level 
of a terminal configured with multiple priorities per applica 
tion level is changed per application. 
0345. In this case, if the priority level is changed, an MM 
back-off timer may not be stopped and SM back-off timer(s) 
may not be stopped. 
0346 Referring to FIG. 5 again, in step 0, a UE may be 
configured with dual priorities or multiple priorities per appli 
cation level by an upper layer (e.g., an application layer). In 
addition, any one of the dual priorities or any one of the 
multiple priority levels may be configured per application. 
Thus, if a plurality of applications is associated with the UE, 
different priority levels may be set with respect to the plurality 
of applications. 
0347 Even when running MM back-off timer is present, 
the UE 10 may not stop the MM back-off timer regardless of 
priority change. For example, even when the MM back-off 
timer runs, the UE may make an MM signaling request (e.g., 
an attach request, a TAU/RAU request or a service request), 
which does not indicate a low priority (or is configured with 
a non-low/normal/high priority). 
0348. In addition, even when running SM back-off timer 
(s) is present, the UE 10 may not stop the SM back-off 
timer(s) regardless of priority change. Even when the SM 
back-off timer for a specific APN runs, the UE may transmit 
an SM signaling request (e.g., a PN connection request, a 
bearer resource modification request, a bearer resource allo 
cation request, etc.) having a normal (that is, non-low) prior 
ity for the same APN. 
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(0349. In step 1 of FIG. 5, while the previously established 
PDN connection is maintained, the UE 10 may send a PDN 
connection request message to the MME30 throughan (e)NB 
20. At this time, the PDN connection request message may 
include APN information of a new PDN connection desired 
by the UE 10. 
0350 For example, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having the same 
APN information and PDN type as the previously established 
PDN connection (the PDN connection having the priority 
before change). 
0351. Alternatively, the UE may transmit the PDN con 
nection request for a new PDN connection (a PDN connection 
having the changed priority level) having APN information 
different from that of the previously established PDN con 
nection (the PDN connection having the priority before 
change). 
0352 Steps 2 to 16 of FIG.5 of Embodiment 7 are equal to 
steps 2 to 16 of FIG. 4 of Embodiment 1 and a description 
thereof will be omitted for clarity. 

Embodiment 8 

0353 Embodiment 8 relates to a method of releasing/ 
deactivating a previously established PDN connection and 
re-establishing a new PDN connection with a newly config 
ured priority level if the priority level of a terminal configured 
with multiple priorities per application level is changed per 
application. 
0354. In this case, if the priority level is changed, an MM 
back-off timer may not be stopped but SM back-off timer(s) 
may be stopped. 
0355 Referring to FIG. 5 again, in step 0, a UE may be 
configured with dual priorities or multiple priorities per appli 
cation level by an upper layer (e.g., an application layer). In 
addition, any one of the dual priorities or any one of the 
multiple priority levels may be configured per application. 
Thus, if a plurality of applications is associated with the UE, 
different priority levels may be set with respect to the plurality 
of applications. 
0356. Even when running MM back-off timer is present, 
the UE 10 may not stop the MM back-off timer regardless of 
priority change. For example, even when the MM back-off 
timer runs, the UE may make an MM signaling request (e.g., 
an attach request, a TAU/RAU request or a service request), 
which does not indicate a low priority (or is configured with 
a non-low/normal/high priority). 
0357 If the priority is changed per application and a run 
ning SMback-off timer is present, the UE 10 may stop the SM 
back-off timer according to the changed priority level. Here, 
a determination as to whether the SM back-off timer is 
applied/stopped according to the priority level may be stati 
cally made according to application or may be dynamically 
made based on Subscriber data, operator policy or preference. 
For example, the SMback-off timer may be preconfigured not 
to be stopped if the priority of a specific application is level-1 
and level-2 and to be stopped if the priority of the specific 
application is level-3 or more. In this case, the SM back-off 
timer may not be stopped if the changed priority of the spe 
cific application is level-2 but may be stopped if the changed 
priority of the specific application is level-3. 
0358. In step 1 of FIG. 5, the UE may release/deactivate 
the PDN connection established before the priority is 
changed. Thereinafter, the UE 10 may send a PDN connec 
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tion request message to an MME30 through an (e)NB 20. At 
this time, the PDN connection request message may include 
APN information of a new PDN connection desired by the UE 
10. 

0359 For example, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having the same 
APN information as the previously established PDN connec 
tion (the PDN connection having the priority before change). 
0360 Steps 2 to 16 of FIG.5 of Embodiment 8 are equal to 
steps 2 to 16 of FIG. 4 of Embodiment 1 and a description 
thereof will be omitted for clarity. 

Embodiment 9 

0361 Embodiment 9 relates to a method of releasing/ 
deactivating a previously established PDN connection and 
re-establishing a new PDN connection with a newly config 
ured priority level if the priority level of a terminal configured 
with multiple priorities per application level is changed per 
application. 
0362. In this case, if the priority level is changed, an MM 
back-off timer may not be stopped and SM back-off timer(s) 
may not be stopped. 
0363 Referring to FIG. 5 again, in step 0, a UE may be 
configured with dual priorities or multiple priorities per appli 
cation level by an upper layer (e.g., an application layer). In 
addition, any one of the dual priorities or any one of the 
multiple priority levels may be configured per application. 
Thus, if a plurality of applications is associated with the UE, 
different priority levels may be set with respect to the plurality 
of applications. 
0364. Even when running MM back-off timer is present, 
the UE 10 may not stop the MM back-off timer regardless of 
priority change. For example, even when the MM back-off 
timer runs, the UE may make an MM signaling request (e.g., 
an attach request, a TAU/RAU request or a service request), 
which does not indicate a low priority (or is configured with 
a non-low/normal/high priority). 
0365. In addition, even when running SM back-off timer 
(s) is present, the UE 10 may not stop the SM back-off 
timer(s) regardless of priority change. Even when the SM 
back-off timer for a specific APN runs, the UE may transmit 
an SM signaling request (e.g., a PN connection request, a 
bearer resource modification request, a bearer resource allo 
cation request, etc.) having a normal (that is, non-low) prior 
ity for the same APN. 
0366 Further, in step 1 of FIG. 5, the UE may release? 
deactivate the PDN connection established before the priority 
is changed. Thereinafter, the UE 10 may send a PDN connec 
tion request message to an MME30 through an (e)NB 20. At 
this time, the PDN connection request message may include 
APN information of a new PDN connection desired by the UE 
10. 

0367 For example, the UE 10 may transmit the PDN 
connection request for a new PDN connection (a PDN con 
nection having the changed priority level) having the same 
APN information as the previously established PDN connec 
tion (the PDN connection having the priority before change). 
0368 Steps 2 to 16 of FIG.5 of Embodiment 9 are equal to 
steps 2 to 16 of FIG. 4 of Embodiment 1 and a description 
thereof will be omitted for clarity. 
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0369. The above-described embodiments of the present 
invention may be independently applied or two or more of the 
above-described embodiments may be simultaneously 
applied. 
0370. In addition, although the above-described examples 
of the present invention are applied to a wireless communi 
cation service of an MTC method, the principle of the present 
invention is equally applicable to operation according to mul 
tiple priorities in a general wireless communication system, 
PDN connection operation when a priority is changed, con 
trol operation of a back-off timer, etc. 
0371. According to the above-described embodiments of 
the present invention, it is possible to prevent unnecessary 
delay in a service/communication between a terminal and a 
network, to prevent network resources from being unneces 
sarily wasted, and to improve user experience. 
0372 FIG. 6 is a diagram showing the configuration of a 
terminal according to an exemplary embodiment of the 
present invention. 
0373) Referring to FIG. 6, the terminal 1000 according to 
the present invention may include a transceiving module 
1010, a processor 1020 and a memory 1030. The transceiving 
module 101 may be configured to transmit various signals, 
data and information to an external device (e.g., a network 
node, another terminal, a server, etc.) and receive various 
signals, data and information from an external device (e.g., a 
network node, another terminal, a server, etc.). The processor 
1020 may control overall operation of the terminal 1000 and 
the terminal 1000 may be configured to perform a function for 
processing information transmitted or received to or from an 
external device. The memory 1030 may store the processed 
information for a predetermined time and may be replaced by 
a buffer (not shown). 
0374. The terminal 1000 according to the embodiment of 
the present invention may be configured to establish a PDN 
connection if multiple priorities are configured. The proces 
sor 1020 of the terminal 1000 may be configured to establish 
a first PDN connection set to a first priority level (e.g., a low 
priority level (or a non-low priority level)). In addition, the 
processor 1020 may determine whether a second PDN con 
nection set to a second priority level (e.g., a non-low priority 
level (or a low priority level)) is requested to be established 
while the first PDN connection set to the first priority level is 
present. If it is determined that the first PDN connection set to 
the first priority level is present and the second PDN connec 
tion set to the second priority level is requested to be estab 
lished, the processor 1020 may be configured to transmit a 
PDN connection request message for the second PDN con 
nection set to the second priority level using the transceiving 
module 1010 while maintaining the first PDN connection set 
to the first priority level. In some cases, the processor 1020 
may be configured to transmit a PDN connection request for 
the second PDN connection after the second PDN connection 
is deactivated. 

0375 While the first PDN connection is maintained or 
after the first PDN connection is deactivated, a PDN connec 
tion request message for the second PDN connection may be 
transmitted with respect to the same APN as the APN of the 
first PDN connection. 

0376. In addition, even when the SM back-off timer runs 
with respect to the APN of the first PDN connection (that is, 
the SM back-off timer is not stopped), transmission of the 
PDN connection request message for the second PDN con 
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nection may be allowed with respect to the same APN as the 
APN of the first PDN connection. 
0377 The terminal 1000 according to another embodi 
ment of the present invention may be configured to control a 
back-off timer if multiple priorities are configured. The pro 
cessor 1020 of the terminal 1000 may be configured to trans 
mit a first NAS request message set to a first priority level 
(e.g., a low priority level) using the transceiving module 
1010. The processor 1020 may be configured to start the 
back-off timer (an MMback-off timer and/oran SM back-off 
timer) configured by a network if the first NAS request mes 
sage is rejected by the network. In addition, the processor 
1020 may be configured to transmit a second NAS request 
message which is not set to the first priority level (e.g., set to 
a non-low priority level) using the transceiving unit 1010 
without stopping the back-off timer, while the back-off timer 
U.S. 

0378 If the first NAS request message to the first priority 
level is an attach request message, a TAU request message, a 
service request message, etc., the back-off timer may be an 
MMback-off timer. At this time, even when the MMback-off 
timer runs, an attach process, a TAU process, a service request 
process, etc. may begin without stopping the MM back-off 
timer. 
0379 If the first NAS request message set to the first 
priority level is a PDN connection request message, a bearer 
modification request message, a bearer resource allocation 
message, etc., the back-off timer may be an SM back-off 
timer. At this time, even when the SM back-off timer runs, 
transmission of a PDN connection request message, a bearer 
modification request message, a bearer resource allocation 
message, etc. may be allowed without stopping the SMback 
off timer. 
0380. The embodiments of the present invention may be 
independently or simultaneously applied to the detailed con 
figuration of the terminal 1000 and a description thereof will 
be omitted for clarity. 
0381. According to the present invention, it is possible to 
provide a method for controlling a packet data network 
(PDN) connection with respect to a terminal having multiple 
priorities. According to the present invention, it is possible to 
provide a method for controlling a back-off timer (BOT) with 
respect to terminal having multiple priorities. 
0382. The embodiments of the present invention can be 
implemented by a variety of means, for example, hardware, 
firmware, software, or a combination thereof. 
0383. In the case of implementing the present invention by 
hardware, the present invention can be implemented with 
application specific integrated circuits (ASICs), Digital sig 
nal processors (DSPs), digital signal processing devices 
(DSPDs), programmable logic devices (PLDs), field pro 
grammable gate arrays (FPGAs), a processor, a controller, a 
microcontroller, a microprocessor, etc. 
0384. If operations or functions of the present invention 
are implemented by firmware or software, the present inven 
tion can be implemented in the form of a variety of formats, 
for example, modules, procedures, functions, etc. Software 
code may be stored in a memory unit so that it can be driven 
by a processor. The memory unit is located inside or outside 
of the processor, so that it can communicate with the afore 
mentioned processor via a variety of well-known parts. 
0385. The detailed description of the exemplary embodi 
ments of the present invention has been given to enable those 
skilled in the art to implement and practice the invention. 
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Although the invention has been described with reference to 
the exemplary embodiments, those skilled in the art will 
appreciate that various modifications and variations can be 
made in the present invention without departing from the 
spirit or scope of the invention described in the appended 
claims. For example, those skilled in the art may use each 
construction described in the above embodiments in combi 
nation with each other. Accordingly, the invention should not 
be limited to the specific embodiments described herein, but 
should be accorded the broadest scope consistent with the 
principles and novel features disclosed herein. 
0386 The aforementioned embodiments are achieved by 
combination of structural elements and features of the present 
invention in a predetermined manner. Each of the structural 
elements or features should be considered selectively unless 
specified separately. Each of the structural elements or fea 
tures may be carried out without being combined with other 
structural elements or features. Also, some structural ele 
ments and/or features may be combined with one another to 
constitute the embodiments of the present invention. The 
order of operations described in the embodiments of the 
present invention may be changed. Some structural elements 
or features of one embodiment may be included in another 
embodiment, or may be replaced with corresponding struc 
tural elements or features of another embodiment. Moreover, 
it will be apparent that some claims referring to specific 
claims may be combined with other claims referring to the 
other claims other than the specific claims to constitute the 
embodiment or add new claims by means of amendment after 
the application is filed. 
0387. It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention without departing from the spirit or scope of 
the inventions. Thus, it is intended that the present invention 
covers the modifications and variations of this invention pro 
vided they come within the scope of the appended claims and 
their equivalents. 
0388. The embodiments of the present invention are appli 
cable to various mobile communication systems. 
What is claimed is: 
1. A method of establishing a packet data network (PDN) 

connection in a terminal configured with multiple priorities, 
the method comprising: 

establishing a first PDN connection set to a first priority 
level; 

determining whether the first PDN connection set to the 
first priority level is present and a second PDN connec 
tion set to a second priority level is requested to be 
established; and 

transmitting a PDN connection request message for the 
second PDN connection set to the second priority level if 
the first PDN set to the first priority level is present and 
the second PDN connection set to the second priority 
level is requested to be established. 

2. The method according to claim 1, further comprising 
transmitting a PDN connection request for the second PDN 
connection after the first PDN connection is deactivated. 

3. The method according to claim 1, wherein the second 
PDN connection has the same access point name (APN) as the 
first PDN connection. 
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4. The method according to claim 1, wherein the multiple 
priorities of the terminal are configured by one or more of a 
non-access stratum configuration management object (NAS 
configuration MO), application, or device triggering scheme. 

5. The method according to claim 1, wherein the priority of 
the terminal is a NAS signaling priority. 

6. The method according to claim 1, wherein: 
the first priority level corresponds to the case in which the 

terminal is configured with a NAS signaling low priority, 
and 

the second priority level corresponds to the case in which 
the terminal is not configured with a NAS signaling low 
priority. 

7. The method according to claim 1, wherein: 
the first priority level corresponds to the case in which the 

terminal is not configured with a NAS signaling low 
priority, and 

the second priority level corresponds to the case in which 
the terminal is configured with a NAS signaling low 
priority. 

8. The method according to claim 1, wherein, if a session 
management (SM) back-off timer runs with respect to an 
access point name (APN) of the first PDN connection set to 
the first priority level, transmission of the PDN connection 
request message for the second PDN connection set to the 
second priority level is allowed with respect to the same APN 
as the APN of the first PDN connection. 

9. The method according to claim 8, wherein transmission 
of the PDN connection request message for the second PDN 
connection set to the second priority level is performed with 
out stopping the SM back-off timer. 

10. The method according to claim 1, wherein establish 
ment of the second PDN connection is requested by an upper 
layer. 

11. The method according to claim 1, wherein the upper 
layer is an application layer. 

12. The method according to claim 1, wherein the terminal 
is a machine type communication (MTC) device. 

13. The method according to claim 1, wherein the terminal 
configured with the multiple priorities may be configured 
with dual priorities. 

14. A terminal for establishing a packet data network 
(PDN) connection if multiple priorities are configured, the 
terminal comprising: 

a transceiving module; and 
a processor, 
wherein the processor establishes a first PDN connection 

set to a first priority level, determines whether the first 
PDN connection set to the first priority level is present 
and a second PDN connection set to a second priority 
level is requested to be established; and 

transmits a PDN connection request message for the sec 
ond PDN connection set to the second priority level 
using the transceiving module if the first PDN set to the 
first priority level is present and the second PDN con 
nection set to the second priority level is requested to be 
established. 


