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(57) Abstract: Provided is a method for identifying and controlling
traffic in a wireless communication system. The method includes re-
ceiving, by a gateway, a rule corresponding to a determined policy and
packet filter information from a policy server upon receiving an Internet
Protocol (IP) session establishment request from a User Equipment
(UE); installing a packet filter according to the received packet filter in-
formation; and after a Transmission Control Protocol (TCP) session is
established between the UE and a content server, identifying traffic us-
ing the packet filter and transmitting the identified traffic to a Radio
Access Network (RAN) to schedule packet responsive to a Hyper Text
Transfer Protocol (HTTP) request being from the UE after a Transmis-
sion Control Protocol (TCP) session is established between the UE and
a content server.
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Description
Title of Invention: METHOD AND APPARATUS FOR CON-
TROLLING TRAFFIC IN WIRELESS COMMUNICATION

SYSTEM
Technical Field

The present disclosure relates generally to a method and apparatus for controlling
traffic in a wireless communication system, and more particularly, to a method and

apparatus for efficiently scheduling video packets.

Background Art

An Evolved Packet Core (EPC) has been defined as an Internet Protocol (IP)-based
core network in 3 Generation Partnership Project (3GPP) Release 8. In the EPC,
Traffic Detection Function (TDF) or Policy and Charging Enforcement Function with
Application Detection Control (PCEF with ADC) have been standardized, which is
equipment for controlling the subscriber policy for each application individually. The
TDF or a Packet Data Network (PDN) Gateway (P-GW) (or PCEF with ADC) may
detect application traffic, and transmit the detected traffic information to a policy
server or Policy Control and Charging Rules Function (PCRF), and the PCRF may
provide the subscriber policy for the detected traffic to the TDF or the P-GW, allowing
the TDF or the P-GW to perform a traffic control function (e.g., gating, shaping,
redirection, and the like) for the traffic detected for each application.

However, since specific ways to perform Hyper Text Transfer Protocol (HTTP)
detection is not defined in the conventional EPC standard, the operator needs to depend
on implementation of the TDF equipment in order to create rules for an HTTP-based
protocol which is not supported by the conventional TDF. At present, most of the
traffic is transmitted through the default bearer, and even though a Radio Access
Network (RAN) intends to apply the differentiated scheduling scheme for transmission
of video traffic, the RAN may not divide IP flows which are transmitted through the
same bearer, and may need a signaling procedure for creating a separate bearer in order
to apply the differentiated scheduling scheme for IP flows. In addition, in the structure
where TDF and P-GW are separated, an index for separate RAN scheduling or ad-
ditional scheduling information may not be transmitted to the RAN, for an IP flow
separated through an application detection function. A way to use Differentiated
Service Code Point (DSCP) has been discussed to solve this problem, but the use of
DSCP may decrease the number of bits that can be processed, and make it impossible
to transmit additional parameters.

The above information is presented as background information only to assist with an
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understanding of the present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be applicable as prior art with
regard to the present disclosure.

Disclosure of Invention

Technical Problem

To address the above-discussed deficiencies, it is a primary object to provide a
method and apparatus for defining and installing operator-based detection rules for
Hyper Text Transfer Protocol (HTTP)-based video transfer services.

Another aspect of the present disclosure is to provide a method and apparatus for
transmitting extracted scheduling parameters to a Radio Access Network (RAN) after
detecting HTTP-based video transfer traffic.

Another aspect of the present disclosure is to provide a method and apparatus for
transmitting scheduling parameters extracted in Traffic Detection Function (TDF) to a
RAN through a Packet Data Network (PDN) Gateway (P-GW) if the P-GW and the
TDF are separated.

In accordance with an aspect of the present disclosure, there is provided a method for
identifying and controlling traffic in a wireless communication system. The method
includes receiving, by a gateway, a rule corresponding to a determined policy and
packet filter information from a policy server upon receiving an Internet Protocol (IP)
session establishment request from a User Equipment (UE); installing a packet filter
according to the received packet filter information; andafter a Transmission Control
Protocol (TCP) session is established between the UE and a content server, identifying
traffic using the packet filter and transmitting the identified traffic to a Radio Access
Network (RAN) to schedule packet responsive to a Hyper Text Transfer Protocol
(HTTP) request being from the UE after a Transmission Control Protocol (TCP)
session is established between the UE and a content server.

In accordance with another aspect of the present disclosure, there is provided a
gateway apparatus for identifying and controlling traffic in a wireless communication
system. The gateway apparatus includes a transceiver configured to receive a rule cor-
responding to a determined policy and packet filter information from a policy server
upon receiving an Internet Protocol (IP) session establishment request from a User
Equipment (UE); and a controller configured to install a packet filter according to the
received packet filter information, and identify traffic using the packet filter if there is
a Hyper Text Transfer Protocol (HTTP) request from the UE after a Transmission
Control Protocol (TCP) session is established between the UE and a content server.

Other aspects, advantages, and salient features of the disclosure will become apparent

to those skilled in the art from the following detailed description, which, taken in con-
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junction with the annexed drawings, discloses example embodiments of the disclosure.
Before undertaking the DETAILED DESCRIPTION below, it may be advantageous

to set forth definitions of certain words and phrases used throughout this patent
document: the terms “include” and “comprise,” as well as derivatives thereof, mean
inclusion without limitation; the term “or,” is inclusive, meaning and/or; the phrases
“associated with” and “associated therewith,” as well as derivatives thereof, may mean
to include, be included within, interconnect with, contain, be contained within, connect
to or with, couple to or with, be communicable with, cooperate with, interleave,
juxtapose, be proximate to, be bound to or with, have, have a property of, or the like;
and the term “controller” means any device, system or part thereof that controls at least
one operation, such a device may be implemented in hardware, firmware or software,
or some combination of at least two of the same. It should be noted that the func-
tionality associated with any particular controller may be centralized or distributed,
whether locally or remotely. Definitions for certain words and phrases are provided
throughout this patent document, those of ordinary skill in the art should understand
that in many, if not most instances, such definitions apply to prior, as well as future
uses of such defined words and phrases.

Brief Description of Drawings

For a more complete understanding of the present disclosure and its advantages,
reference is now made to the following description taken in conjunction with the ac-
companying drawings, in which like reference numerals represent like parts:

FIG. 1 illustrates a configuration of a wireless communication system performing
scheduling according to an embodiment of the present disclosure;

FIG. 2 illustrates a process of installing an HTTP packet filter according to an em-
bodiment of the present disclosure;

FIG. 3 illustrates a process of extracting and transmitting HTTP packet filtering and
RAN scheduling parameters according to an embodiment of the present disclosure;

FIG. 4 illustrates a scheduling policy index and its parameters according to an em-
bodiment of the present disclosure;

FIG. 5 illustrates a process of extracting and transmitting HTTP packet filtering and
RAN scheduling parameters according to another embodiment of the present
disclosure;

FIG. 6 illustrates a video traffic session release (or teardown) process according to an
embodiment of the present disclosure;

FIG. 7 illustrates a configuration of a wireless communication system performing
scheduling according to another embodiment of the present disclosure;

FIG. 8 illustrates a TDF-GTP session creation process during IP-CAN session
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creation according to an embodiment of the present disclosure; and
FIG. 9 illustrates a TDF-GTP session creation process during application detection

according to an embodiment of the present disclosure.
Throughout the drawings, like reference numerals will be understood to refer to like

parts, components, and structures.

Mode for the Invention

FIGURES 1 through 9, discussed below, and the various embodiments used to
describe the principles of the present disclosure in this patent document are by way of
illustration only and should not be construed in any way to limit the scope of the
disclosure. Those skilled in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged system and method. The
following description with reference to the accompanying drawings is provided to
assist in a comprehensive understanding of example embodiments of the disclosure as
defined by the claims and their equivalents. It includes various specific details to assist
in that understanding but these are to be regarded as merely examples. Accordingly,
those of ordinary skilled in the art will recognize that various changes and modi-
fications of the embodiments described herein can be made without departing from the
scope and spirit of the disclosure. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and conciseness.

The terms and words used in the following description and claims are not limited to
the bibliographical meanings, but, are merely used by the inventor to enable a clear and
consistent understanding of the disclosure. Accordingly, it should be apparent to those
skilled in the art that the following description of example embodiments of the present
disclosure is provided for illustration purpose only and not for the purpose of limiting
the disclosure as defined by the appended claims and their equivalents.

9 <o

It is to be understood that the singular forms “a,” “an,” and “the” include plural
referents unless the context clearly dictates otherwise. Thus, for example, reference to
“a component surface” includes reference to one or more of such surfaces.

By the term ““substantially” it is meant that the recited characteristic, parameter, or
value need not be achieved exactly, but that deviations or variations, including for
example, tolerances, measurement error, measurement accuracy limitations and other
factors known to those of skill in the art, may occur in amounts that do not preclude the
effect the characteristic was intended to provide.

The present disclosure may provide a method in which a gateway extracts scheduling
profile and parameters for efficiently transmitting video traffic in a Radio Access
Network (RAN) by using a Hyper Text Transfer Protocol (HTTP) packet filter and

transmitting the extracted parameters to the RAN when servicing video streaming
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through an HTTP protocol in a wireless communication network.

FIG. 1 illustrates a configuration of a wireless communication system performing
scheduling according to an embodiment of the present disclosure. Although an em-
bodiment of the present disclosure will be described herein below with reference to a 3
@ Generation Partnership Project (3GPP) Evolved Packet Core (EPC) by way of
example, it should be noted that the scheduling method proposed in the present
disclosure is not limited to the 3GPP EPC k.

Referring to FIG. 1, a User Equipment (UE) 110 may receive video traffic from a
content server 150 according to the scheduling by a RAN 120. The RAN 120 may
represent, for example, an evolved Node B (eNB) or a Radio Network Control (RNC).
In a 3GPP Policy and Charging Control (PCC) structure, a policy server 140 is the
same as a Policy Control and Charging Rules Function (PCRF), and may control
policies related to charging. The policy server 140 may establish, in a gateway, an
HTTP packet filter and a RAN scheduling policy in a gateway in an Internet Protocol
(IP) session creation (or IP-CAN Session Establishment) process for a UE. In a 3GPP
structure, a gateway (GW) 130 may be the same as a Packet Data Network (PDN)
Gateway (P-GW) having Application Detection Control (ADC) rules or a P-GW
including TDF. The GW 130 may be connected to the policy server 140 through a
reference point Gx, and may detect a Transmission Control Protocol (TCP) session,
create 5-tuple-based packet content, and determine whether headers of an HTTP
Request message and an HTTP Response message match with an HTTP packet filter.
The GW 130 may set a relevant index by applying the scheduling policy of the RAN
120 to a TCP session coinciding with an installed HTTP packet filter, extract pa-
rameters additionally needed in the RAN 120 from HTTP header information, create
GPRS Tunneling Protocol (GTP) extension, and transmit the created GTP extension to
the RAN 120. The RAN 120 may distinguish between parameters for a general packet
and parameters for a video packet by GTP extension, and then perform scheduling ap-
propriate thereto.

Next, reference will be made to FIG. 2 to describe a process of installing an HTTP
packet filter according to an embodiment of the present disclosure.

Referring to FIG. 2, the UE 110 may send an IP Connectivity Access Network
(IP-CAN) Bearer Request message to the GW 130 in operation 201, and upon
receiving the IP-CAN Bearer Request message, the GW 130 may send an IP-CAN
Session Establishment message to the policy server 140 in operation 203. The policy
server 140 may determine the policy in operation 205, and establish an ADC rule cor-
responding to subscriber information using an ‘Acknowledgement of IP-CAN Session
Establishment’ message in operation 207. The policy server 140 may install HTTP
packet filter (HPF) information together. Upon receiving the ‘Acknowledgement of IP-



WO 2014/137191

[32]

[33]

[34]

[35]

PCT/KR2014/001904

CAN Session Establishment’ message, the GW 130 may send an Acknowledgement
message to the policy server 140 in operation 209, and send an ‘Establishment IP-CAN
Bearer Response’ message to the UE 110 in operation 211.

The HTTP packet filter information that the policy server 140 transmits to the GW
130 in operation 207 is defined in Table 1 below.

Table 1
[Table 1]
AVP Description Example
name
HTTP This AVP represents the match http.request.uri =~ /
Packet condition for the HTTP Request and  |*.youtube.com/ ANDhttp
Filter HTTP Response. The device (for request.uri.param =~ /
example the PCEF with ADC or TDF) |*videoplayback*/http.response.co
installing this filter, After parsing the |ntent-type ==
HTTP request and response, the device|*“video/mp4”http.response.statusc
(for example, the PCEF with ADC or |ode == “200 OK”
PCEF) compares the HTTP request
and the HTTP response with the
received the HTTP Packet Filter and
determines the appropriate action
specified with the rule. One example
action can map the appropriate bearer
and its scheduling parameter index
RAN This AVP represents the RAN Scheduling Policy Index =
Schedulin [scheduling policy index and its 1(Chunk data size, max delay) =
g Info extracted parameters for example, (300kB, 500 ms)
chunk date size, maximum delay for
transmission.

FIG. 3 illustrates a process of extracting and transmitting HTTP packet filtering and
RAN scheduling parameters according to an embodiment of the present disclosure.

Referring to FIG. 3, a procedure for creating a TCP session for transmission of video
packets may be performed through the GW 130 between the UE 110 and the content
server 150 in operations 301 to 305. In operation 307, the GW 130 may create a TCP
proxy for a newly created TCP session, and register a new entry for the TCP session
using S-tuple information of the TCP session between the UE 110 and the content

server 150. Upon receiving an HTTP Request message from the UE 110 in operation
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309, the GW 130, in operation 311, may check an installed HTTP packet filter and
determine whether the checked HTTP packet filter coincides (or matches) with the
received HTTP Request message. If it is determined that the HTTP Request message
coincides with the HTTP packet filter and there is an HTTP packet filter item for an
HTTP Response, the GW 130 may send an HTTP Request to the content server 150 in
operation 313 and receive an HTTP Response from the content server 150 in operation
315. Thereafter, in operation 317, the GW 130 may determine whether the HTTP
Response message coincides with the HTTP packet filter. If both of the HTTP Request
message and the HTTP Response message coincide with the HTTP packet filter, and
an ADC rule is formed to make a report to the policy server 140, the GW 130 may
report the detected TDF information to the policy sever 140 in operation 319, and then
receive an ACK message from the policy server 140 in operation 321.

If it is determined in operation 311 that the HTTP Request message does not coincide
with the HTTP packet filter, the GW 130 may proceed to operation 319 without
performing operations 313 to 317. If it is determined in operation 317 that the HTTP
Response message does not coincide with the HTTP packet filter, the GW 130 may

transmit HTTP Response packets to the UE 110 without performing the subsequent op
erations.

In operation 323, the GW 130 may extract parameters needed for scheduling by
analyzing the HTTP Response and content. The parameters needed for scheduling may
include, for example, video chunk size, duration, required network bandwidth,
deadline and the like. After extracting the parameters needed for scheduling, the GW
130 may transmit the extracted parameters to the RAN 120 using a GTP extension
header in operation 325, and the RAN 120 may schedule video packets depending on
the received scheduling parameters and transmit the scheduled video packets to the UE
110. In the case of the 3GPP EPC structure, a P-GW may transmit the scheduling pa-
rameters to a Severing Gateway (S-GW).

FIG. 4 illustrates a scheduling policy index 401 and its parameters according to an
embodiment of the present disclosure. In FIG. 4, the extracted scheduling parameters
may be recorded in ‘Next Extension Header’ 412.

The GW 130 may transmit HTTP Response packets to the UE 110 in operation 327,
and receive TCP fragments from the content server 150 in operation 329.

FIG. 5 illustrates a process of extracting and transmitting HTTP packet filtering and
RAN scheduling parameters according to another embodiment of the present
disclosure.

Referring to FIG. 5, if a TCP session is newly created between the UE 110 and the
content server 150 in operation 501, the GW 130 may newly create a TCP Proxy entry
in operation 503. Upon receiving an HTTP Request from the UE 110 in operation 505,
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the GW 130 may determine in operations 507 to 513 whether the HTTP Request and
the HTTP Response coincide with the HTTP packet filter, like in FIG. 3. Thereafter,
the GW 130 may determine in operation 515 whether the HTTP Request sent by the
UE 110 is arequest for the next chunk of the same content as the previously requested
content, based on the HTTP Request/Response and registered session information. If
the HTTP Request is a request for the same content, the GW 130 may determine in
operation 517 whether the scheduling and related parameters are the same as those for
the existing session. If it is determined that the scheduling and related parameters are
the same as those for the existing session, the GW 130 may transmit the previously
used scheduling parameters to a RAN (not shown) without extracting the scheduling
parameters, and send an HTTP Response to the UE 110, in operations 519 and 521. If
the HTTP Request sent by the UE 110 is a request for content different from the
previously requested content, the GW 130 may operate according to operations 319 to
329 in FIG. 3 in the future.

FIG. 6 illustrates a video traffic session release (or teardown) process according to an
embodiment of the present disclosure.

Referring to FIG. 6, if the UE 110 closes a TCP session to the content server 150
through the GW 130 in operation 601, the GW 130 may delete TCP Proxy Entry in
operation 603, and provide information about stop of the detected application session
to the policy server 140 in operation 605. The GW 130 may report, to the policy server
140, the information (e.g., time, scheduling policy index, applied packet count and the
like) about scheduling which has been performed on the session.

FIG. 7 illustrates a configuration of a wireless communication system performing
scheduling according to another embodiment of the present disclosure.

Referring to FIG. 7, a TDF 760 may be implemented as a standalone, e.g., an
equipment separate from a GW 730, and connected to a policy server 740 through a
reference point Sd. In this structure, the TDF 760 may receive an HTTP packet filter
from the policy server 740, and determine whether Request/Response for an HTTP
session coincident with the HTTP packet filter, and if there are scheduling parameters
associated therewith, the TDF 760 may transmit the scheduling parameters to a RAN
720 through the GW 730. To this end, the TDF 760 may create a TDF GTP session to
the GW 730. The GTP session may be created during IP-CAN session creation or
during application detection. The TDF 760 may transmit traffic for the detected session
through the created TDF GTP session.

FIG. 8 illustrates a TDF-GTP session creation process during IP-CAN session
creation according to an embodiment of the present disclosure.

Referring to FIG. 8, the UE 710 may perform IP-CAN Session Establishment
through the GW 730 in operations 801 and 803. The GW 730 may transmit in-



WO 2014/137191 PCT/KR2014/001904

[48]

[49]

[50]

[51]

[52]

formation indicating availability of TDF GTP binding to the policy server 740. The
policy server 740 may determine a policy and select a TDF in operation 805, and send
a TDF Session Establishment message to the selected TDF 760 in operation 807. The
policy server 740 may transmit an address of the GW 730 together with the TDF
Session Establishment message. In operation 809, the TDF 760 may send a Create
TDF GTP Session Request to the GW 730, for the created IP-CAN session, thereby
creating a TDF GTP session. The TDF 760 may transmit a Tunnel End-point Identifier
(TEID) together with the Create TDF GTP Session Request. After successfully
creating the TDF GTP session, the GW 730 may and transmit the TEID carried on a
response message to the TDF 760 in operation 811. In this manner, a TDF GTP session
is completely created between the GW 730 and the TDF 760. The TDF 760 may
inform the policy server 740 of the completed creation of the TDF GTP session in
operation 813, and the policy server 740 may inform the GW 730 of the completed
creation of the IP-CAN session in operation 815 and receive an ACK message in
operation 817. The GW 730 may send an IP-CAN Bearer Response message to the UE
710 in operation 819.

If the IP-CAN session is successfully created, the TDF 760 may detect the creation of
a session between the UE 710 and a content server 750, and upon receiving a packet
coinciding with the scheduling policy associated with this session, the TDF 760 may
transmit the packet to the GW 730 through the created TDF GTP session. The GW 730
may receive GTP supplement information received from the TDF 760, and additional
scheduling parameters, and transmit them to a RAN (not shown).

FIG. 9 illustrates a TDF-GTP session creation process during application detection
according to an embodiment of the present disclosure.

Referring to FIG. 9, if the TDF 760 performs application detection in operation 901
after an IP-CAN session is created among the UE 710, the TDF 760 and the content
server 750, the TDF 760 may request creation of a TDF GTP session from the GW 730
in operation 903, and receive a response thereto in operation 905, thereby creating the
TDF GTP session. Thereafter, the TDF 760 may map the detected traffic to its relevant
GTP session and transmit the traffic to the GW 730, and the GW 730 may transmit in-
formation related to the RAN (not shown) through a GTP header based on the received
GTP information.

Although the internal structure of the gateway has not been described in detail in this
specification, the gateway may include a transceiver for transmitting and receiving
signals, and a controller for performing actual operations of the gateway.

As is apparent from the foregoing description, according to an embodiment of the
present disclosure, a scalable HTTP packet filter may be installed in the gateway by

generalizing the HTTP packet filter. In addition, according to an embodiment of the
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present disclosure, the gateway may detect an HTTP packet stream carrying video
traffic, extract a RAN scheduling method and scheduling parameters suitable to the
detected HTTP packet stream, and transmit the extracted parameters to the RAN, such
that scheduling suitable for video is possible in a RAN. Further, even if the gateway
and the TDF are implemented as separate equipment’s, the TDF may transmit
scheduling parameters for detected video traffic to the RAN via the gateway.
Although the present disclosure has been described with an example embodiment,
various changes and modifications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes and modifications as fall

within the scope of the appended claims.
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Claims

A method for identifying and controlling traffic in a wireless commu-
nication system, the method comprising:receiving, by a gateway, a rule
corresponding to a determined policy and packet filter information
from a policy server upon receiving an Internet Protocol (IP) session
establishment request from a User Equipment (UE);installing a packet
filter according to the received packet filter information; andafter a
Transmission Control Protocol (TCP) session is established between
the UE and a content server, identifying traffic using the packet filter
and transmitting the identified traffic to a Radio Access Network
(RAN) to schedule packet responsive to a Hyper Text Transfer Protocol
(HTTP) request being from the UE after a Transmission Control
Protocol (TCP) session is established between the UE and a content
SEerver.

The method of claim 1, wherein the packet filter information includes
match conditions for an HTTP request and an HTTP response and RAN
scheduling information.

The method of claim 2, wherein the RAN scheduling information
includes a RAN scheduling policy index and scheduling parameters.
The method of claim 1, wherein the scheduling of the packet
comprises:comparing the HTTP request received from the UE with the
packet filter and forwarding the HTTP request to the content
server;receiving an HTTP response from the content server, and
comparing the received HTTP response with the packet
filter;identifying, if the HTTP request and the HTTP response match
with the packet filter, a video packet from the HTTP response;
transmitting the identified video packet to the RAN; extracting
scheduling policy and scheduling parameters for scheduling; and-
transmitting the extracted scheduling policy and scheduling parameters
to the RAN.

The method of claim 4, wherein the extracted scheduling policy and
scheduling parameters are transmitted to the RAN through a GPRS
(General Packet Radio Service) Tunneling Protocol (GTP) extension
header.

The method of claim 4, wherein the extracting of the scheduling pa-
rameters further comprises transmitting Traffic Detection Function

(TDF) information to the policy server.
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The method of claim 4, wherein the scheduling parameters include at
least one of a scheduling policy index, a bandwidth, a video chunk data
size, and a deadline.

The method of claim 4, further comprising:receiving an HTTP request
from the UE after a new TCP session is created between the UE and the
content server;comparing the HTTP request received from the UE with
the packet filter; forwarding the HTTP request to the content server;
receiving an HTTP response from the content server; comparing the
received HTTP response with the packet filter;determining, if the
HTTP request and the HTTP response match with the packet filter,
whether the HTTP request received from the UE is a request for a next
chunk of content which is the same as previously requested
content;determining whether the scheduling parameters are the same, if
the HTTP request is the request for the next chuck of the content; and-
transmitting the extracted scheduling parameters to the RAN, if the
scheduling parameters are the same.

The method of claim 1, further comprising:receiving a session close
message from the UE; forwarding the received session close message
to the content server; andreporting scheduling information for closed
session to the policy server.

The method of claim 1, further comprising creating a tunnel for
transmitting the traffic between the gateway and a TDF, if the TDF for
detecting traffic is provided separately from the gateway.

The method of claim 10, wherein the tunnel is created during IP session
establishment or during application detection.

The method of claim 11, wherein if the tunnel is created during IP
session establishment, the gateway transmits information about
availability of TDF GTP binding to the policy server during the IP
session establishment, and creates the tunnel with the TDF upon
request of the TDF selected by the policy server.

The method of claim 11, wherein if the tunnel is created during ap-
plication detection, the gateway creates the tunnel with the TDF upon
request of the TDF that has detected an application.

A gateway apparatus for identifying and controlling traffic in a wireless
communication system, the gateway apparatus comprising:a transceiver
configured to receive a rule corresponding to a determined policy and
packet filter information from a policy server upon receiving an

Internet Protocol (IP) session establishment request from a User
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[Claim 20]
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Equipment (UE); anda controller configured to install a packet filter
according to the received packet filter information, and identify traffic
using the packet filter if there is a Hyper Text Transfer Protocol
(HTTP) request from the UE after a Transmission Control Protocol
(TCP) session is established between the UE and a content server.

The gateway apparatus of claim 14, wherein the packet filter in-
formation includes match conditions for an HTTP request and an HTTP
response and Radio Access Network (RAN) scheduling information.
The gateway apparatus of claim 15, wherein the RAN scheduling in-
formation includes a RAN scheduling policy index and scheduling pa-
rameters.

The gateway apparatus of claim 14, wherein the controller is
configured to;compare the HTTP request received from the UE with
the packet filter and forward the HTTP request to the content
server;compare an HTTP response received from the content server
with the packet filter;if the HTTP request and the HTTP response
match with the packet filter, extract, from the HTTP response,
scheduling policy and scheduling parameters for scheduling video
packets, and control the transceiver to transmit the extracted scheduling
policy and scheduling parameters to the RAN.

The gateway apparatus of claim 17, wherein the controller is
configured to transmit the extracted scheduling policy and scheduling
parameters to the RAN through a GPRS (General Packet Radio
Service) Tunneling Protocol (GTP) extension header.

The gateway apparatus of claim 17, wherein the controller is
configured to control the transceiver to transmit Traffic Detection
Function (TDF) information to the policy server.

The gateway apparatus of claim 17, wherein the scheduling parameters
include at least one of a scheduling policy index, a bandwidth, a video
chunk data size, and a deadline.

The gateway apparatus of claim 17, wherein the transceiver receives an
HTTP request from the UE after a new TCP session is created between
the UE and the content server; andwherein the controller is configured
to;compare the HTTP request received from the UE with the packet
filter, and control the transceiver to forward the HTTP request to the
content server;compare an HTTP response received from the content
server with the packet filter;if the HTTP request and the HTTP
response match with the packet filter, determine whether the HTTP
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request received from the UE is a request for a next chunk of content
which is the same as previously requested content;determine whether
the scheduling parameters are the same, if the HTTP request is the
request for the next chuck of the content; andcontrol the transceiver to
transmit the extracted scheduling parameters to the RAN, if the
scheduling parameters are the same.

[Claim 22] The gateway apparatus of claim 14, wherein the transceiver is
configured to;receive a session close message from the UE, and
forward the received session close message to the content server; and
wherein the controller is configured to: report scheduling information
for closed session to the policy server.

[Claim 23] The gateway apparatus of claim 14, wherein the controller is
configured to create a tunnel for transmitting the traffic between the
gateway and a TDF, if the TDF for detecting traffic is provided
separately from the gateway.

[Claim 24] The gateway apparatus of claim 23, wherein the tunnel is created
during IP session establishment or during application detection.

[Claim 25] The gateway apparatus of claim 23, wherein if the tunnel is created
during IP session establishment, the controller is configured to control
the transceiver to transmit information about availability of TDF GTP
binding to the policy server during the IP session establishment, and
create the tunnel with the TDF upon request of the TDF selected by the
policy server.

[Claim 26] The gateway apparatus of claim 24, wherein if the tunnel is created
during application detection, the controller is configured to create the
tunnel with the TDF upon request of the TDF that has detected an ap-

plication.
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