wo 2010/08140°7 A1 I 10K 0 RO OO

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

(19) World Intellectual Property Organization

International Bureau o

(43) International Publication Date
22 July 2010 (22.07.2010)

=

/49)?“
9& ] )
1

(10) International Publication Number

WO 2010/081407 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:
HO4W 72/00 (2009.01)

International Application Number:
PCT/CN2010/070131

International Filing Date:
12 January 2010 (12.01.2010)

Filing Language: English
Publication Language: English
Priority Data:

61/144,189 13 January 2009 (13.01.2009) US
12/685,088 11 January 2010 (11.01.2010) US
Applicant (for all designated States except US): MEDI-

ATEK INC. [CN/CN]; No. 1, Dusing Road 1, Science-
Based Industrial Park, Hsin-Chu, Taiwan 300 (CN).

Inventors; and

Inventors/Applicants (for US only): WANG, Chao-
Chun [CN/CN]; 4 Fl,, No.4, Alley 12, Lane 7, Qingtian
St., Da-an District, Taipei City, Taiwan 106 (CN). YEE,
Chih-Shi [CN/CN]; No.16, Alley 22, Lane 80, Songcuei
Rd., Baoshan Township, Hsinchu County, Taiwan 308
(CN).

74

62y

84)

Agent: BELIJING SANYOU INTELLECTUAL PROP-
ERTY AGENCY LTD.; 16th Fl., Block A, Corporate
Square, No.35 Jinrong Street, Beijing 100140 (CN).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

[Continued on next page]

(54) Title: METHOD FOR EFFICIENT UTILIZATION OF RADIO RESOURCES IN WIRELESS COMMUNICATIONS SYS-

TEM

400
¥

2 Transmitting a predetermined bits sequence at beginning of a radio. frame at a rate with a fust fixed intérval }« 402

¥

i Detecting a duration and first starting thne of a video frame of a streaming video session

}—«404

|
H
|

Forwarding information about shie duration and the first starting time of one or more of the video frames of
the streaming video session to the coordinating communications device

}~» 406

M

Dretermining the duration of a second fixed interval and second starting time for transmitting the
predetermined bits sequence at the beginning of radio frames ih accordance with a predetermined rule hased
on the information received from the video source communications device

—

2 Broadeasting the sceond starting time and the second fixed interval by transmitsing the predetermined bits
1 sequence at the seeond starting time and at g rate of the second fixed interval

1

| Forwarding the video frames carried by the radio frames to the video sink conimunications device in
; aceordance with the predetermined bits sequence transmitied by the eoordinate cormmurications device

)

| Displaying the video frames of the streaming video session

ENIY

FI1G. 4

(57) Abstract: The invention provides a wireless communications system. In one embodiment, the wireless communications sys-
tem comprises a coordinating conumunications device, a source communications device, and a sink communications device. The
coordinating communications device transmits a predetermined bits sequence at the beginning of a radio frame at a rate of a first
fixed interval. The source communications device receives frames of a streaming session, detects a duration and first starting time
of a frame, and wherein forwards information about the duration and the first starting time of one or more of the frames to the co-
ordinating communications device. The coordinating communications device then determines the duration of a second fixed inter-
val and second starting time in accordance with a predetermined rule based on the information received from the source communi-
cations device. The coordinating communications device then transmits the predetermined bits sequence at the second starting
time of a radio frame at a rate of the second fixed interval, and the source communications device forwards the frames 15 to a sink
communications device.



WO 2010/081407 A1 W00 )00 N0 T O O

Published:
—  with international search report (Art. 21(3))



10

15

20

WO 2010/081407 PCT/CN2010/070131

METHOD FOR EFFICIENT UTILIZATION OF RADIO
RESOURCES IN WIRELESS COMMUNICATIONS SYSTEM

CROSS REFERENCE TO RELATED APPILCATIONS

[0001] This application claims the benefit of U.S. Provisional Application No. 61/144,189,

filed on January 13, 2009, the entirety of which is incorporated by reference herein.

BACKGROUND OF THE INVENTION
Field of the Invention
[0002] The invention relates to wireless communications systems, and more particularly to

efficient utilization of radio resources of wireless communications systems.

Description of the Related Art

[0003] Wireless communications systems can be classified into contention-based systems
and coordination-based systems. No channel resource is pre-allocated in a contention-based
system. When communications devices of a contention-based system want to transmit radio
signals, the communications devices compete for the channel resource and access time of a
radio link in a collision-based manner. There is no coordinating communications device
that manages channel resources for contention-based systems. A coordination-based system,
however, comprises a coordinating communications device which allocates radio resources
of the wireless communications system. All communications devices of the coordination-
based system must obey instructions of the coordinating communications device to transmit
radio signals.

[0004] A radio signal is transmitted with a sequence of radio frames. A coordinating
communications device of a communications system determines duration of a radio frame
and broadcasts the radio frame duration to all communications devices of the

communications system. Thus, all communications devices of the communications system
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transmit data within radio frames. In one embodiment, the coordinating communications
device determines length of the radio frame duration according to a set of parameters
comprising radio channel characteristics and a number of active communications devices in
the communications system. In addition, the coordinating communications device
broadcasts a series of beacons to all communications devices of the communications
systems to synchronize radio frame transmission in the communications systems. A beacon
is a predetermined bit pattern marking the beginning of a radio frame. The coordinating
communications device may transmit a beacon for every radio frame or for a predetermined
number of radio frames.

[0005] A streaming video comprises a sequence of video frames, wherein each video frame
comprises a plurality of pixels. The duration of a video frame is determined by a refresh
rate of a video rendering device generating the video frame. For example, when a video
rendering device generates 60 frames per second, the duration of each video frame is 1/60
second. After a streaming video session starts, duration of video frames of the streaming
session remains unchanged until the streaming video session is terminated. In a video
streaming session, video frames are streamed in real-time, non-stop-and-go from a video
source device to a video sink device. Accuracy of timings for transmitting video frames is
essential because a timing error will create visible glitches when the video frames are
displayed by the video sink device.

[0006] When a communications system comprises a video source device and a video sink
device, the video source device transmits video frames of a streaming video session to the
video sink device within radio frames. A coordinating communications device of the
communications system broadcasts radio frame duration and beacons to the video source
device and the video sink device. The video source device then transmits the video

streaming session within radio frames having the radio frame duration determined by the
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coordinating communications device and starting time determined by the beacons. The
starting time and duration of video frames of the video streaming session, however, is
determined by a video rendering device connected to the video source device. Since the
communications system and video play back system operate independently, the starting
time and duration of the video frames and the radio frames will naturally be different.
Mismatch of duration and starting time between video frames and radio frames increases
design complexity of communications systems.

[0007] Referring to Fig. 1, a schematic diagram of conventional radio transmission of video
frames is shown. A series of video frames Vi, Va, ..., Vy are transmitted by a series of radio
frames Ry, Ry, ..., Ry. Each of the video frames has a duration Ty, and each of the radio
frames has a duration Tg. The beacons B, B,, and B; transmitted before the radio frame Ry,
R,, and Rj are used to inform and synchronous with the receiving devices. The starting
times tq1, t, and tg of the video frames Vi, V,, and V; are different to the starting times tp1,
tp2, and tp3 of the radio frames, and the duration Ty of the video frames Vi, V,, and V3 is
different to the duration Tr of the radio frames R;, Ry, and Rs;. The design of the
communications system for transmitting the video frames becomes complicated by the need
to buffer video frames when a radio frame is unavailable. In addition, to guarantee flow
continuity of the video frames, the video source device must comprise a buffer, to buffer
enough video frames before the video frames are forwarded to the video sink device. The
addition of the buffer, increases the cost of the video source device. Thus, a method for
efficient utilization of radio resources for transmitting real-time streaming video is

preferred.

BRIEF SUMMARY OF THE INVENTION

[0008] The invention provides a wireless communications system. In one embodiment, the

wireless communications system comprises a coordinating communications device, a



10

15

20

25

WO 2010/081407 PCT/CN2010/070131

source communications device, and a sink communications device. The coordinating
communications device transmits a predetermined bits sequence at the beginning of a radio
frame at a rate of a first fixed interval. The source communications device receives frames
such as video frames of a streaming session, detects a duration and first starting time of
each frame, and wherein forwards information about the duration and the first starting time
of one or more of the frames to the coordinating communications device. The coordinating
communications device then determines the duration of a second fixed interval and second
starting time for transmitting the predetermined bits sequence at the beginning of a radio
frame in accordance with a predetermined rule based on the information received from the
source communications device, wherein the difference between the first and second starting
time is less than a predetermined value. The coordinating communications device then
transmits the predetermined bits sequence at the second starting time of a radio frame at a
rate of the second fixed interval, and the source communications device forwards the
frames to a sink communications device.

[0009] The invention also provides a method for efficient utilization of radio resources. In
one embodiment, a wireless communications system comprises a coordinating
communications device, a source communications device, and a sink communications
device, and the source communications device receives frames of a streaming session to be
forwarded to the sink communications device. First, a predetermined bits sequence is
transmitted at the beginning of a radio frame by the coordinating communications device at
a rate of a first fixed interval. Duration of a second fixed interval and a second starting time
for transmitting the predetermined bits sequence at the beginning of a radio frame are then
determined by the coordinating communications device in accordance with a predetermined
rule based on information received from the source communications device, wherein the

information comprises duration and first starting time of one or more of the frames of the
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streaming session. The predetermined bits sequences are then transmitted by the
coordinating communications device at the second starting time of a radio frame at a rate of
the second fixed interval.

[0010] The invention further provides a method for efficient utilization of radio resources.
In one embodiment, a wireless communications system comprises a coordinating
communications device, a source communications device, and a sink communications
device, and the coordinating communications device transmits a predetermined bits
sequence at the beginning of a radio frame at a rate of a first fixed interval. First, frames of
a streaming session are received by the source communications device. A duration and first
starting time of the frames are then detected by the communications device. Information
about the duration and the first starting time of one or more of the frames of the streaming
session is then forwarded by the source communications device to the coordinating
communications device. After the coordinating communications device determines the
duration of a second fixed interval and a second starting time for transmitting the
predetermined bits sequence at the beginning of a radio frame in accordance with a
predetermined rule based on the information received from the source communications
device and transmits the predetermined bits sequence at the second starting time of a radio
frame at a rate of the second fixed interval, the frames are forwarded by the source
communications device to the sink communications device in accordance with the radio
frames having the duration of the second fixed interval and the second starting time.

[0011] A detailed description is given in the following embodiments with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

The invention can be more fully understood by reading the subsequent detailed

description and examples with references made to the accompanying drawings, wherein:
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[0012] Fig. 1 is a schematic diagram of conventional radio transmission of video frames;
[0013] Fig. 2 is a block diagram of a wireless communications system for transmitting real-
time streaming video according to an embodiment of the invention;

[0014] Fig. 3 is a schematic diagram of an embodiment of radio frames and video frames
transmitted by a video source communications device; and

[0015] Fig. 4 is a flowchart of a method for more efficient utilization of radio resources for

transmitting real-time streaming video according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] The following description is of the best-contemplated mode of carrying out the
invention. This description is made for the purpose of illustrating the general principles of
the invention and should not be taken in a limiting sense. The scope of the invention is best
determined by reference to the appended claims.

[0017] Referring to Fig. 2, a block diagram of a wireless communications system 200 for
transmitting real-time streaming video according to an embodiment of the invention is
shown. In this embodiment, the wireless communications system 200 comprises a
coordinating communications device 202, a video source communications device 204, and
a video sink communications device 206. The coordinating communications device 202
coordinates radio resource allocation of the wireless communications system 200. Before a
communications device of the wireless communications system 200 establishes a streaming
video session with a peer communications device, the communications device must send a
channel request to the coordinating communications device 202. After the coordinating
communications device grants the channel request, the communications device can then
start to transmit data of the streaming video session via a channel in an access period
granted by the coordinating communications device 202.

[0018] The coordinating communications device 202 transmits a predetermined bits
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sequence (a beacon) at the beginning of radio frames to all communications devices of the
wireless communications system 200 at a rate with a constant interval. The coordinating
communications device may or may not send beacons for every radio frames. In addition,
the coordinating communications device 202 determines a radio frame duration length and
informs all communications devices of the wireless communications system 200 about the
radio frame duration length. The communications devices of the wireless communications
system 200 thus transmit radio frames with the duration length determined by the
coordinating communications device 202. In one embodiment, the coordinating
communications device 202 computes the radio frame duration length according an
algorithm or a protocol specification. The protocol specification specifies the radio frame
duration length. The inputs to the algorithm include a set of parameters comprising radio
channel characteristics and a number of active communications devices in the wireless
communications system 200.

[0019] As an example, assume a video source communications device 204 wants to
establish a video streaming session with the video sink communications device 206. The
video source communications device 204 receives a video stream comprising a sequence of
video frames from a video rendering device and then it sends the video frame of the video
stream to the video sink communications device 206 via a communications channel of the
wireless communications system 200. Because the video stream is isochronous, once the
transmission of video frames between the video source communications device 204 and the
video sink communications device 206 is started, each video frame must meet a strict
latency constraint, or else the video frame would be considered to be lost.

[0020] To obtain the resource of a channel for transmitting data of the video stream, the
video source communications device 204 first sends a channel resource request to the

coordinating communications device 202. The radio frame duration length determined by
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the coordinating communications device 202, however, in this example, would not match
with the duration of video frames of the video stream, complicating transmission of the
video stream. In addition, the time of the beacons transmitted by the coordinating
communications device 202 also would not match with the starting time of video frames of
the video stream. The duration of video frames of the video stream is determined by a
refresh rate of the video rendering device, hence the video source communications device
204, in this case, would not be able to change the duration of the video frames. Thus, to
simplify the design and manufacturing cost of the video source communications device 204,
the method proposed to solve the problem is as follows. The video source communications
device 204 would request the coordinating communications device 202 to change the
duration and starting time of radio frames in correspondence with the duration and starting
time of video frames of the video stream.

[0021] In this case, the video source communications device 204 would first detect the
duration and starting time of the video frames of the video stream. In one embodiment, the
starting boundary of each video frame is marked with a specific bit pattern (start of frame
symbol). The video source communications device 204 therefore detects the start of frame
symbols to determine the starting time of the video frames of the video stream. The video
source communications device 204 then forwards information about the duration and the
starting time of video frames of the video stream to the coordinating communications
device 202.

[0022] After the coordinating communications device 202 receives the information from
the video source communications device 204, the coordinating communications device 202
compares and computes the difference between the duration of the video frames and the
radio frames. If the duration of the radio frames does not match with the duration of the

video frames, the coordinating communications device 202 would adjust the duration
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length of the radio frames to make the radio frame duration length match with the duration
of the video frames. The coordinating communications device 202 derives the duration
length and a starting time of the radio frames according to a predetermined rule based on
the information received from the video source communications device 204. In one
embodiment, the coordinating communications device 202 determines the duration length
of a radio frame to be equal to the duration length of a video frame. In another embodiment,
the coordinating communications device 202 determines the duration length of a radio
frame to be equal to a multiple or a fraction of the duration length of a video frame. In
addition, the coordinating communications device 202 may also change the time for
transmitting succeeding beacons according to the starting time of the video frames. In one
embodiment, the coordinating communications device 202 changes the time for
transmitting succeeding beacons to make the difference between the starting time of the
radio frames and the video frames to be less than a predetermined value. Thus, the starting
time of a radio frame is substantially aligned with the starting time of a video frame.

[0023] The coordinating communications device 202 broadcasts a new duration length and
transmits new succeeding beacons. The video source communications device sends a
channel request to the coordinating communications device 202. The coordinating
communications device 202 then allocates channel resource according to the channel
request, and grants the video source communications device 204 the priority to access a
requested radio channel during a requested access time period. The video source
communications device 204 establishes a video streaming session via the radio channel and
starts to transmits video frames carried by radio frames having the new duration length and
starting time corresponding to the new succeeding beacons. Because the new duration
length of the radio frames matches the duration of the video frames, and the starting time of

the radio frames is substantially aligned with the starting time of the video frame, the video



10

15

20

25

WO 2010/081407 PCT/CN2010/070131

source communications device 204 smoothly transmits the video frames with the radio
frames to the video sink communications device 206. As described, the circuit design of
the video source communications device 204 is simplified when compared to conventional
methods.

[0024] 1t is noted that in some embodiments, the coordinating communications device 202
and the video source communications device 204 can be implemented in the same machine.
In some embodiments, the coordinating communications device 202 also determines when
the change will take place, for example, the coordinating communications device 202
announces to change to the new duration length and starting time after four beacons.

[0025] Referring to Fig. 3, a schematic diagram of an embodiment of radio frames and
video frames transmitted by the video source communications device 204 according to the
embodiment of the invention is shown. Each of the video frames of the video streaming
session established between the video source communications device 204 and the video
sink communications device 206 has a duration Ty, and the radio frames transmitted by the
video source communications device 204 also has duration length Tr’ equal to the duration
Ty of the video frames. In addition, the frame start symbols S;, S,, and Ss of the video
frames Vi, V,, and V3 have a staring time tq, ts, and tg. The radio frames R;’, Ry’, and Ry’
have a starting time tp1’, tv2’, and tp3’which is aligned with the staring time tg;, ts, and tg of
the corresponding video frames Vi, V,, and V3. The video frames V;, V;, and V3 of the
video stream are therefore smoothly transmitted by the radio frames R;’, R;’, and R3” which
have an adjusted duration length and an adjusted starting time determined according to the
information provided by the video source communications device 204. In other words, the
video source communications device 404 forwards the video frames in a way that each
video frame of the streaming video session coincides in time with one of the radio frames,

wherein the video frames are forwarded within the boundaries of the radio frames.

10
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[0026] The above embodiments use video streaming as an example to illustrate the
invention, however, the invention is not limited to the transmission of video frames of a
video stream. The invention should be applicable to any real-time streaming transmission
over coordination-based systems.

[0027] Referring to Fig. 4, a flowchart of a method 400 for more efficient utilization of
radio resources for transmitting real-time streaming according to an embodiment of the
invention is shown. In this embodiment, video streaming is still be used as an example
since video applications are the most popular real-time streaming applications nowadays.
The coordinating communications device 202 first transmits a predetermined bits sequence
(beacon) at beginning of a radio frame at a rate with a first fixed interval (step 402). The
video source communications device 204 detects a duration and first starting time of a
video frame of a streaming video session (step 404). The video source communications
device 204 then forwards information about the duration and the first starting time of one or
more of the video frames of the streaming video session to the coordinating
communications device 202. The coordinating communications device 202 determines the
duration of a second fixed interval and second starting time for transmitting the
predetermined bits sequence at the beginning of radio frames in accordance with a
predetermined rule based on the information received from the video source
communications device 204. The predetermined rule may also specify how and when the
change takes place along with the frame duration and radio frame starting time. The
coordinating communications device 202 broadcasts the second starting time and the
second fixed interval by transmitting the predetermined bits sequence at the second starting
time and at a rate of the second fixed interval (step 410). The video source communications
device 204 forwards the video frames carried by the radio frames to the video sink

communications device 204 in accordance with the predetermined bits sequences

11
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transmitted by the coordinating communications device 202 (step 412). Finally, the video
sink communications device 206 displays the video frames of the streaming video session
(step 414).

[0028] While the invention has been described by way of example and in terms of preferred
embodiment, it is to be understood that the invention is not limited thereto. To the contrary,
it is intended to cover various modifications and similar arrangements (as would be
apparent to those skilled in the art). Therefore, the scope of the appended claims should be
accorded the broadest interpretation so as to encompass all such modifications and similar

arrangements.

12
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CLAIMS

1. A wireless communications system, comprising:

a coordinating communications device, transmitting a predetermined bits
sequence at the beginning of a radio frame at a rate of a first fixed
interval; and

a source communications device, receiving frames of a streaming session,
detecting a duration and first starting time of a frame;

wherein the source communications device forwards information about the
duration and the first starting time of one or more of the frames to the
coordinating communications device;

wherein the coordinating communications device determines the duration of a
second fixed interval and second starting time for transmitting the
predetermined bits sequence in accordance with a predetermined rule
based on the information received from the source communications
device;

wherein the coordinating communications device transmits the predetermined
bits sequence at the second starting time of the radio frame at a rate of
the second fixed interval and the source communications device

forwards the frames to a sink communications device.

2. The wireless communications system as claimed in claim 1, wherein
according to the predetermined rule, the coordinating communications device
determines the duration of the second fixed interval to be equal to the duration of the

frames.

3. The wireless communications system as claimed in claim 1, wherein
according to the predetermined rule, the coordinating communications device
determines the duration of the second fixed interval to be equal to a multiple of the

duration of the frames.

13
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4. The wireless communications system as claimed in claim 1, wherein
according to the predetermined rule, the coordinating communications device
determines the duration of the second fixed interval to be equal to a fraction of the

duration of the frames.

5. The wireless communications system as claimed in claim 1, wherein the
source communications device forwards the frames to the sink communications
device within the boundaries of the radio frames which have the duration of the

second fixed interval and the second starting time.

6. The wireless communications system as claimed in claim 1, wherein the
source communications device forwards the frames in a way that each frame of the
streaming session coincides in time with one of the radio frames which have the

duration of the second fixed interval and the second starting time.

7. The wireless communications system as claimed in claim 1, wherein the
coordinating communications device determines a timing for changing to the duration

of the second fixed interval and the second starting time.

8. The wireless communications system as claimed in claim 1, wherein the

frames of the streaming session are video frames.

9. The wireless communications system as claimed in claim 1, wherein the
difference between the first and second starting time is less than a predetermined

value.

10. A method for efficient utilization of radio resources, wherein a wireless

communications system comprises a coordinating communications device, a source

communications device, and a sink communications device, and the source

14
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communications device receives frames of a streaming session to be forwarded to the
sink communications device, comprising:
transmitting a predetermined bits sequence at the beginning of a radio frame
by the coordinating communications device at a rate of a first fixed
interval;
determining duration of a second fixed interval and a second starting time for
transmitting the predetermined bits sequence at the beginning of a
radio frame by the coordinating communications device in accordance
with a predetermined rule based on information received from the
source communications device, wherein the information comprises
duration and first starting time of one or more of the frames of the
streaming session; and
transmitting the predetermined bits sequences by the coordinating
communications device at the second starting time of each frame at a

rate of the second fixed interval.

11. The method as claimed in claim 10, wherein the source communications
device forwards the frames to the sink communications device within the boundaries
of the radio frames having the duration of the second fixed interval and the second

starting time.

12. The method as claimed in claim 10, wherein determining of the duration of
the second fixed interval of the frames comprises determining the duration of the

second fixed interval to be equal to the duration of each of the frames.

13. The method as claimed in claim 10, wherein determining of the duration of

the second fixed interval of the frames comprises determining the duration of the

second fixed interval to be equal to a multiple of the duration of each of the frames.

15
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14. The method as claimed in claim 10, wherein determining of the duration of
the second fixed interval of the frames comprises determining the duration of the

second fixed interval to be equal to a fraction of the duration of each of the frames.

15. The method as claimed in claim 10, wherein the coordinating
communications device determines a timing for changing to the duration of the

second fixed interval and the second starting time.

16. The method as claimed in claim 10, wherein the frames of the streaming

session are video frames.

17. The method as claimed in claim 10, wherein the difference between the

first and second starting time is less than a predetermined value.

18. A method for efficient utilization of radio resources, wherein a wireless
communications system comprises a coordinating communications device, a source
communications device, and a sink communications device, and the coordinating
communications device transmits a predetermined bits sequence at the beginning of
each of the radio frames at a rate of a first fixed interval, the method comprising:

receiving by the source communications device frames of a streaming session;

detecting by the source communications device a duration and first starting
time of the frames;

forwarding by the source communications device information about the

duration and the first starting time of one or more of the frames of the
streaming session to the coordinating communications device; and

after the coordinating communications device determines the duration of a

second fixed interval and a second starting time for transmitting the
predetermined bits sequence at the beginning of a radio frame in
accordance with a predetermined rule based on the information

received from the source communications device and transmits the

16
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predetermined bits sequence at the second starting time of a radio
frame at a rate of the second fixed interval, forwarding the frames by
the source communications device to the sink communications device
in accordance with the radio frames having the duration of the second

fixed interval and the second starting time.

19. The method as claimed in claim 18, wherein forwarding of the frames
comprises forwarding by the source communications device each frame of the
streaming session within the boundaries of one of the radio frames which has the
duration of the second fixed interval and the second starting time to the sink

communications device.

20. The method as claimed in claim 18, wherein according to the
predetermined rule, the coordinating communications device determines the duration

of the second fixed interval to be equal to the duration of each of the frames.

21. The method as claimed in claim 18, wherein according to the
predetermined rule, the coordinating communications device determines the duration
of the second fixed interval to be equal to a multiple of the duration of each of the

frames.

22. The method as claimed in claim 18, wherein the frames of the streaming

session are video frames.
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