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terminal and the first threshold being less than the second threshold. If the occupancy Is not below the first threshold, the server

provides the data streaming service at a predetermined service bit rate which Is less than the current service bit rate. If the
occupancy Is equal to or greater than a second threshold, the server provides the data streaming service at a predetermined

service bit rate which Is greater than the current service bit rate.



3/045047 A3

=

CA 02467487 2004-05-21

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

30 May 2003 (30.05.2003) PCT

(51) International Patent Classification’: HO4N 7/173,
HO41. 29/06

(21) International Application Number: PCT/KR02/02187

(22) International Filing Date:
22 November 2002 (22.11.2002)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

2001772939 22 November 2001 (22.11.2001) KR

(71) Applicant (for all designated States except US): SK
TELECOM CO., LTD. [KR/KR]; 99 Seorin-dong, Jon-
gro-gu, 110-110 Seoul (KR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): HWANG, In Seong
|[KR/KR]; Sindonga Apt. 1-613, 1333 Seocho-dong,
Seocho-gu, 137-070 Seoul (KR). CHAE, Sang Ho
|[KR/KR]; Yusong Bldg. 401, 1687-16 Bongcheon
1-dong, Gwanak-gu, 151-051 Seoul (KR). PARK,

(74)

(81)

(84)

(10) International Publication Number

WO 03/045047 A3

Hee Won [KR/KR]; Samsung Apt. 106-1503, Sin-
gongdeok-dong, Mapo-gu, 121-030 Seoul (KR). SHIN,
Keun Hee [KR/KR]; Hanbit Wellness Apt. 1305, 7-17
Sincheon-dong, Songpa-gu, 138-240 Seoul (KR). CHOI,
Chang Ho [KR/KR]; Keumho Apt. 305-303, Baekma
Maeul, Madu 1-dong, Ilsan-gu, 411-351 Goyang-si,
Gyeonggi-do (KR). SULL, Won Hee [KR/KR]; Samwhan
Villa 101-202, 250 Gumi-dong, Bundang-gu, 463-500
Seongnam-si, Gyeonggi-do (KR).

Agent: JANG, Seong Ku; 17th Fl., KEC Building, 275-7
Yangjae-dong, Seocho-ku, 137-130 Seoul (KR).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ.,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL., IN, IS, JP, KE, KG, KP, K7, 1.C, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ., NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SI, SK, SL., TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

[Continued on next page/

(54) Title: METHOD FOR PROVIDING A VIDEO DATA STREAMING SERVICE

( START )

|

BEGIN DATA STREAMING
SERVICE

...I...

RECEIVING PACKET
DATA FROM TERMINAL

—~— 54

YES

Qu_PRESENT

< DOWN_THRESHOLD ?

POSSIBLE TO
REDUCE SERVICE BIT
RATE 7

~—S12

REDUCE SERVICE BIT RATE

S14

Qu_PRESENT
> UP_THRESHOLD ?

YES

!

816~

RAISE SERVICE BIT RATE

(57) Abstract: In a method for providing a video data streaming service, a server determines whether an occupancy is below a first
threshold or is equal to or greater than a second threshold, the occupancy representing the amount of data occupying a queuing buifer
of a terminal and the first threshold being less than the second threshold. If the occupancy is not below the first threshold, the server
o provides the data streaming service at a predetermined service bit rate which is less than the current service bit rate. If the occupancy
is equal to or greater than a second threshold, the server provides the data streaming service at a predetermined service bit rate which

is greater than the current service bit rate.
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METHOD FOR PROVIDING A VIDEO DATA STREAMING SERVIC:

L™

Field of the Invention

The present i1invention relates to a method for

providing a video data streaming service; and, more

particularly, to a method for dynamically controlling the

amount of video data provided from a server to a terminal

based on a data transfer rate in a network.

Background of the Invention

Conventionally, a server transmits data to a terminal

at a predetermined transmission rate in performing a video

data streaming service through a network.

Accordingly, when there occurs a network congestion

due to an instantaneous increase in the number of users

concurrently accessing the network, e.g., a wireless

network, through which a video data streaming service is

provided, or when a mobile terminal of a user 1is in a

shadow zone, where the quality of the wireless network is

deteriorated, video data being reproduced in the user’s

terminal may be broken-off or be delavyed.

summary of the Invention

It is, therefore, an object of the present invention

to provide a method for performing a video data streaming

service by dynamically controlling the amount of video

data provided from a server to a terminal on the basis of

a data transfer rate 1in a network, thereby preventing a

sudden break-off or delay of the data being reproduced in
the terminal.

In accordance with the present invention, there is
provided a method for providing a video data streaming

service between a server and a terminal in a wireless

1
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network, the method including the steps of: (a) starting
the data streaming service at a service bit rate requested
by the terminal; (b) receiving an occupancy of a queulng

buffer of the terminal, wherein the occupancy represents
the amount of data of the data streaming service occupylng
the queuing buffer of the terminal; (c) determining

whether the occupancy is below a first threshold or 1is
equal to or greater than a second threshold, wherein the
first threshold is less than the second threshold; (d) if

the occupancy is below the first threshold, determining

whether a current service bit rate i1s a lowest service bit

rate among the predetermined service bit rates and, 1f a

determination result is negative, providing the data

streaming service at a predetermined service bit rate

which is less than the current service bit rate; and (e)

if the occupancy 1s equal to or greater than a second
threshold, providing the data streaming service at a

predetermined service bit rate which is greater than the

current service bit rate.

‘Brief Description of the Drawings

The above and other objects and features of the

present invention will become apparent from the following

description of a preferred embodiment given in conjunction

with the accompanying drawings, in which:
Fig. 1 shows a network system for performing a wvideo

data streaming service 1in accordance with the present

invention;

Fig. 2 is a schematic drawing describing a structure

of packet data transmitted from a terminal to a server

shown in Fig. 1; and

Fig. 3 sets forth a flow chart for performing a
video data streaming service 1in accordance with the
preferred embodiment of the present invention.
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Detailed Description of the Invention

Referring to Fig. 1, there is illustrated a network

system for performing a video data streaming service in

accordance with the present invention. A server 14

provides a video data streaming service to a terminal 10
through a wireless network 12.

The terminal 10 is connected to the server 14
through the wireless network 12 and a user of the terminal
10 requests the server 14 for the video data streaming

service. In response to the user’s request, the server 14

provides the video data streaming service to the user’s

terminal 10 through the wireless network 12.

In Fig. 2, there is shown a structure of packet data

transmitted to the server 14 from the terminal 10 to

report a filling state of a queuing buffer, wherein the
pack

~t data is utilized in a Change Bit Rate (CBR) command

and has a preset format including ID, Qu Total, Qu Present,

and SegNo.

The ID serves as an identifier of the CBR command,

which includes a field having a size of 1 byte and

represents a use of the data packet.

The Qu Total having a field of 1 byte indicates

total size of a queuing buffer (not shown) within the
terminal 10.

The Qu Present having a field of 1 byte represents a

size of data currently remaining in the buffer, wherein

the data can be expressed in ‘second’s. In the preferred
embodiment of the present invention, the Qu Present 1s

expressed in a unit of, e.g., 100 ms.

The SeqgNo having a field of 2 bytes is utilized 1in

keeping track of the packet data which 1s continuously

received by the server, by incrementing the SegNo by 1
(initially at 0) every time the terminal 10 sends the CBR

command to the server 14.

Referring to Fig. 3, there is described a method for
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providing a wvideo data streaming service in accordance
with the preferred embodiment of the present invention.
First, the terminal 10 connected to the server 14

through the wireless network 12 requests a start of the

video data streaming service. In response to the request

from the terminal 10, the server 14 first defines a size

of the queuing buffer of the terminal 10, e.g., about 10

seconds, by recording a buffersizeDB having such slze 1n

an initial object descriptor (IOD) and then initiates the

video data streaming service, i.e., contents service.

Next, the server 14 starts the contents service at a
bit rate (service bit rate) of, e.g., about 128 Kbps
requested by the terminal 10 (step S2). At this time, the

server 14 transmits data to the terminal 10 at a constant

data transfer rate, which is identical to the service bit

aad

rate, i.e., 128 Kbps if such 1is supported by the channel,

by utilizing a composition time stamp (CTS) wused 1in
synchronizing audio and video data.
Then, the terminal 10 reads the IOD to find the

value of the buffersizeDB and an average bit rate of a

video data streaming (i.e., service bit rate) and performs

a buffering for, e.g., about 10 seconds. Subsequently,

the terminal 10 examines its queulng buffer, e.g., every

0.5 second, and encodes an occupancy, i.e., the amount of

data occupying the queuing buffer, in the field of

Qu Present of the packet data shown in Fig. 2 having a
unit of, e.g., 100 ms. The encoded packet data 1s then
transmitted to the server 14 through the wireless network
12 (step S4).

Despite emphasis on the video data streaming service

in this embodiment, a data streaming service may be

provided for audic data as well as video data, in which

case the filling state of the queuing buffer for each of

the audio and video data is encoded conforming to the

format of the packet data, as described 1in Fig. 2, to be

transmitted to the server 14.

4
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By receiving and analyzing the packet data sent by

the terminal 10, the server 14 determines whether the

amount of the data occupying the queuing buffer is below
the predetermined threshold value. More specifically, 1if
a value of the Qu Present of the packet data is less than
a predetermined Down Threshold, the server 14 determines
that the data transfer rate is less than the service bit

rate due to deterioration in the quality of the wireless

network 12 wherein the predetermined Down_ Threshold 1is

less than the size of the queuing buffer, e.g., about 3

seconds (step S8). For example, if the data transfer rate

in the wireless network 12 decreases, an avallable data
transfer rate in the wireless network 12 1s less than a

service bit rate that the server 14 provides to the

terminal 10.

Thus, a rate at which the terminal 10 reproduces

data already received in the gqueuing buffer is higher than

a rate at which the terminal 10 currently recelves new

data through the wireless network 12. As a result, the

size of the gqueuing buffer, i.e., the amount of data
occupying queuing buffer, gradually diminishes and the

data which could not be transferred to the terminal 10

becomes accumulated at a buffer in a base station. Such
phenomenon continues until the service bit rate to the
terminal 10 is adjusted.

If the Qu Present is below the Down_ Threshold, the

server 14 checks if the service bit rate can be reduced,

iy

i.e., 1f there exists a contents service with a lower bit

rate, e.g., 50 Kbps, than the current contents service
rate, e.g., 128 Kbps (step S10). If negative, i.e., tThe
current contents service has the lowest avallable bit rate,

the procedure returns to step 5S4. If affirmative, the

5
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server 14 reduces the service bit rate at which it

provides the data streaming service (step 8S12), making

contents data be transmitted to the terminal 10 through

the wireless network 12, e.g., at an available transfer
rate, and the process proceeds to step S4.
Accordingly, the data, once accumulated 1n the base

station of the wireless network 12, are gradually shifted
to the queuing buffer in the terminal 10 as time elapses,
so that buffering data for, e.g., about 10 seconds, can be

fully received at the terminal 10. The value of the 2-

ol

byte SegNo field of the CBR command that is set initially

at 0 is incremented by ‘1’ every time the terminal 10

sends the CBR command to the server 14.

If it is determined that a value of the Qu Present

is not less than a Down Threshold at step S8, the server

14 determines whether the Qu Present 1s equal to or

e
p—

greater than a preset Up Threshold, thereby determining 1f

the data transfer rate in the wireless network 12 1is

increased enough to raise the service bit rate of the
contents service, wherein the preset Up Threshold 1is

greater than the size of the queuing buffer (step S14).

More specifically, 1f the Qu Present of the packet data 1is

equal to or greater than the preset Up Threshold, the
server 14 determines that the service bit rate can be

increased to be greater than the service bit rate adjusted

at step S812. If the determination result 1s negative, the
process goes back to step S4.

If it is determined at step S14 that Qu Present 1is
not less than Up Threshold, the server 14 raises the
service Dbit rate and continues to provide the data

streaming service at the raised service bit rate (step

S16) and the procedure returns to step S4. It should be

apparent’” to those skilled in the art that the condition
Qu Present 2 Up Threshold occurs only when the service bit

rate currently being provided is less tThan the rate

initially requested by the terminal, since the maximum

6
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data transfer rate of a contents service 1is set to be

identical to the service bit rate initially redquested by

the terminal 10. It is also to be noted that the maximum

service bit rate determined at step S16 is to be equal to

the initially requested service bit rate.
As described above, by estimating an available data

transfer rate 1in the wireless network 12 between the

server 14 and the terminal 10 while executing the data
streaming service, the server 14 can raise/reduce a bit

rate of the data, thereby making a high-quality

reproduction of the data possible in the terminal 10 and

preventing a sudden break-off or delay of the data being
reproduced therein.

While the present invention has been shown and

described with respect to the preferred embodiment, 1t
will be understood by those skilled in the art that

various changes and modifications may be made without

departing from the spirit and scope of the present

invention as defined in the following claims.
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WHAT IS CLAIMED IS:

1. A method for providing a data streaming service from a server to a terminal
through a wireless network, the data streaming service having two or more
predetermined service bit rates, the method comprising the steps of:

(a) starting the data streaming service at a service bit rate requested by the

terminal;

(b) receiving an occupancy of a queuing buffer of the terminal, wherein the
occupancy represents the amount of data of the data streaming service occupying the

queuing buffer of the terminal;

(c) determining whether the occupancy is below a first threshold or is equal
to or greater than a second threshold, wherein the first threshold is less than the
second threshold:

(d) if the occupancy is below the first threshold, determining whether a
current service bit rate is a lowest service bit rate among the predetermined service bit
rates and, if a determination result is negative, providing the data streaming service at
a predetermined service bit rate which is less than the current service bit rate: and

(e) if the occupancy is equal to or greater than a second threshold, providing
the data streaming service at a predetermined service bit rate which is greater than the
current service bit rate.

2. The method of claim 1, further comprising the step of (f) repeating the steps
(b) to (e) until the data streaming service is terminated.

3. The method of claim 2, wherein the amount of the data occupying the

8
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queuing buffer is checked and reported to the server at a predetermined time interval.

4. The method of claim 3, wherein a maximum service bit rate of the data

streaming service being provided from the server to the terminal is not greater than the

service bit rate requested by the terminal.

CASSAN MACLEAN
307 Gilmour Street

Ottawa, Ontario
K2P OP7

Agents for the Applicant
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