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(57) Abstract: The present invention comprises: an Open-
Flow module which is included in a host access point dae-
mon (hostapd) of an OpenFlow access point (AP) and al-
lows the OpenFlow AP to collect network traffic and dy-
namically control a bandwidth; a bandwidth allocation mod-
ule which is included in the hostapd of the OpenFlow AP
and performs a bandwidth control command received from a
software defined network (SDN) controller; a packet classi-
fication module which is included in media access control
(MAC) of the OpenFlow AP and classities a packet accord-
ing to virtual slices so as to control a downlink in a virtual
network; and a packet scheduling module which is included
in the MAC of the OpenFlow AP and controls a downlink
bandwidth according to downlink ratio information received
from the bandwidth allocation module, on the basis of the
classified packet.
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5]

Calculate the contention window, txop value and downlink ratic In

saturation network

1. TXTIME is transmission time for one frame
2. uplinkRatio; = allocated ratio in VN/{2«staNum in VN)

. downlinkRatio, = allocated ratio in VN/{2«staNum in VN}

(v

4 sumDownLinkRatio = Y ,downlinkRatio,

5. For every STA associated AP

6. Cw, = Cwap = sumDownlinkRatio / uplinkRatio,

7. CWmin, is the smallest power of 2 greater than CW,
8. top = TXTIME = CWmin/CW,

9. End For
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6]

1. For every STA; associated AF

2. F ( ( uplinkRatio; > 100 * uplinkTraffic; / totalTraffic ) and

3. ( dovmLinkRatio; > 100 * downLinkTraffic; / totalTraffic ) )

4. All station in VN get mare lickRatio value of botiom

5. ( uplinkRatio; = 100 * uplinkTraffic; / totalTraffic ) +

6. ( downLinkRatio; - 100 » downLinkTraffic; / totalTraffic })/

7. (2+staNum in VN)

8. End ¥

9. Hse ¥ ( uplinkRatio; > 100 * uplinkTraffic; / totalTraffic )

10. uplinkRatio; -= (uplinkRatios = 100 * upLinkTraffic; / total Traffic)

11 downLinkRatio; += (uplinkRatio; - 100 * upLinkTraffic; / total Traffic)
12. End I

13. Hse ¥ ( dovrLinkRatio; > 100 * dowmLinkTraffic; / total Traffic )

14. downLinkRatio; == (dowmLinkRatio; ~ 100 * downLinkTraffic; / total Traffic)
135. uplinkRatio; += (dovmLinkRatio; - 100 *» dowmLinkTraffic; / totalTraffic)
16. End ¥

17. End For

18. Recalculate sumDoymlinkRatio

19. Recalculate the contention window, txop value and dovmlink ratio




WO 2017/150826

[5=7]

(15%+25%)

PCT/KR2017/001646

HEQI E2fE BUHY AR
(ZH AF|0[M 9] txbytes, rxbytesE 37|
o2 SDN Hof7|0f £1)

~— 5802

%

Jha YESI 7| HOlE AZ )
80| 12 TetolE 2

Eofjs BLUHY FEE 7|82 1Y
= Hof metole 23

—1— S805

v

Che a3 g8 Hof

HlZ2=eje W&

(2Hoj¥ol €33 HOf)

Lo
—— S806




WO 2017/150826

[5=9]

SDN H|0f 7|

PCT/KR2017/001646
717
AP STAs
===~ PR S J— 4
o s - - - - - - - -
-~ TG —— >
Oy = A 0f Tf2hOje} ——y
EEEETEEE
TEE-LT >
T (= Aof metolE)
EEENEES s
el
€= ===- HOIE 3! +mmm=m =
= 2
R :
Ef
:’a!
Th% = R of of2toje; —
[Creasuz =z |
B2 Z2) Q)
— (== Ao HefolEy T
CEENEES
N HOIE T3l ==mmm




INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2017/001646

A.  CLASSIFICATION OF SUBJECT MATTER
FO44 I281 1013010, HOLL 12/927¢2013.61 )i, HO4{ I2/873(2013.01), HO«L 12/858(2013.61)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4L 12/911; HO4W 28/08; HO4L 12/407, HO4W 48/16;, HO4W 28/18; HO4L 12/801; HO4W 84/12; HO4L 12/927; HO4L 12/873;
HO4L 127851

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: open-flow access point, hostapd, traffic, SDN, bandwidth allocation

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X MOON, Jae Won et al., "Bandwidth Coutrol Using Multi-Quene Access Point in SDN-based 1-2.8
IEEE802.11 WLANS", Pusan Natioral Undversity, The Koreau Tustitute of Compnmicaiions

and Jaformation Sciences 2015 Summuer Conference, June 2015, pages 1582-1583.
See pages 1582-1583; aud figures 1-3.

¥ The document pertatns to a known document indicating exceptions to lack of novelty when
A an applicant files an earlier application. 3-7,9-15

A KR 18-2016-0006806 A (PUSAN NATIONAL UNIVERSITY INDUSTRY-UNIVERSITY 1-15
COOPERATION FOUNDATION) 20 January 2016
See paragraphs [0033}-J00801; and figures 1-2.

A KR 10-1500242 B1 (IN‘CHFO"\I UNIVERSITY INDUSTRY ACADEMIC COOPERATION 1-18
FOUNDATION) 06 March 201
See parageaphs {00121-{0014], de figuge |

A KR 16-20609-0011484 A (LG-NORTEL CO., LTD )} 02 Febraary 2009 1-13

See paragraphs [00471-100491; and figure 2.

A KR 10-2607-0001993 A (MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD) 1-15
04 January 2007
See paragraphs [00551-0078]; and figare 1
D Further documents are listed in the continuation of Box C. E See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

“B” ea;'lier application or patent but published on or after the international  «x» document of particular relevance; th}a claimed‘ invention c‘annot.be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other

- ; “Y” document of particular relevance; the claimed invention cannot be
special reason (as specified) 1 L pa > a 2

’ ) o considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than <« g

ek . document member of the same patent famil
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report
23 MAY 2017 (23.05.2017) 24 MAY 2017 (24.05.2017)
Name and mailing address of the ISA/KR Authorized officer

Kerean Intellectuat Property Office
Government Complex-Dagjeon, 189 Seonsa-ro, Dacjeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

) P International application No.
Information on patent family members

PCT/RR2017/001646

Patent document Publication Patent famuly Publication
cited in search report date member date
KR 10-2016-0006806 A 20/01/2016 KR 10-1596412 Bi 2210272016

KR 10-1500242 b1

KR 10-2009-0011484 A

06/03/2015

02/02/2009

NONE

EP 2026621 A2

18/02/2009

EP 2026621 AS 25/03/2009
KR 10-0821757 B 07/04/2009
Us 2008-0025120 A1 28/01/2009
KR 10-2007-0001993 A 04/01/2007 CN 101873635 A 27110/2010
CN 1018736230 B 23/05/2012
CN 1951067 A 18/04/2007
CN 1951067 B 13/10/2010
EF 1725445 A 06/12/2006
EP 1720440 A4 22/06/2011
EP 2618507 Al 24/07/2013
EP 2618597 B 14/01/2015
JP 4714142 B2 29/06/2011
US 2007-0258414 A1 08/11/2007
US 2012-0005354 A1 05/01/2012
Us 80455631 B2 25/10/2011
US 8270354 B2 18/09/2012
W0 2005-083042 At 09/08/2005

Form PCT/ISA/210 (patent family annex) (January 2015)




ZAELH T
TAZALE A PCT/KR2017/001646
A. o] &= Z1eEF(FA 53 EFAPC)
HO4L 12/911(2013.01)i, HO4L 12/927(2013.01)i, HO4L 12/873(2013.01)i, HO4L 12/851(2013.01)i
B. ZFALE Eof
A HAFHGTA SN EFE 71 A
HOAL 12/911; HO4W 28/08; HOAL 12/407; HOAW 48/16; HO4W 28/18; HOAL 12/801; HOAW 84/12; HOAL 12/927; HOAL
12/873; HOAL 12/851
ZALE 7] &R ok &3l H AT oo T3
TS EAGAOLFE B FF AR FALE F ATk 7] AlE IPC
Adre=zAarolyny g AR gAMby FAE 4o 7] A" IPC
TA AR o] 8-F KA dlo] e u| o] 2 d o] ¥l vl o] 2~ 0] WA F H Mo Fats 5y
eKOMPASS(5-31 % - A 2~d) ¢ 7195 QEERS A EIE| hostapd, E&¥, SIN, tjHF g
Cc. #HEH
ZHe| a1 ]+ 8T A A FAEIR S A9 714 el At
X FAY 5. ‘SDN 7|®k IEEE 802.11 F-4 @ 3ol A HE|FZ o| &35 =3 1-2,8
ddE Aol 71y AA 2 A9’ | pabgela, @aEale) 20159
A=t w | 2015 06, Ho]=] 1582-1583.
o)A 1582-1583; %2 = 1-3 3=,
¥ A& FA g F3F T
A 3-7,9-15
A KR 10 2016-0006806 A (F-2tdigtw AhelalEd) 2016.01.20 1-15
2 [0053]-10080]; 2 =% 1-2 =,
A KR 10-1500242 Bl (1A digtn Akstg = vl) 2015.03.06 1-15
ek [0012]-[0014]; 2 =9 1 3=,
A KR 10-2009-0011484 A (IR e F213]A}) 2009.02.02 1-15
vhel [00471-[0049]; % =9 2 3=,
A KR 10 2007-0001993 A (wl=Ale} €l7] Abnl 7F5-A17]7Fe] AF) 2007.01.04 1-15
ek [0055]-[0078]; % =W 1 3=,
1A =] ] (RR=t X dls s8]0 Ba B2 Az
“r ZAELY BE $AY T FE EHon 2939 AEEA
oot QA NGEe gla gy Foo WA VIR S Aert el 22 s slel <184
79
R RS TR AT o cuagan 9o ra gu s sppes 279 wag 4
e e T mE= ARl gls Aow 2}
=2y msrz2 JdgEde 3y . . .
1%}% T A)E Ul 6]]:];] ggﬁq g;go%ﬁz Y SEd Aol g B s el sh o] e g F3d
zgets 492 7 x| el AR A5 Z7E U
A EE 7R RS Ayt s £ 2 ngel gle e Bt
Rou ZAZAY o)A BAP EH ‘&7 TR ALSEAT Sl £l
TA| AR LA g
93.05.2017) 2017 05 249 (24.05.2017)
EN AAp
Al AT HALR 189, 145
ol AR
sl %5 +82-42-481-8578 BN D 182-42-481-3348

221 PCT/ISA/210 (- 91 A A1) 2015 1€



TAELAND

A AR 31 A
geE5e] et A PCT/KR2017/001646

jf;]jj%é%"” A 29 e =AY

KR 10-2016-0006806 A 2016/01/20 KR 10-1596412 B1 2016/02/22

KR 10-1500242 Bl 2015/03/06 =

KR 10-2009-0011484 A 2009/02/02 EP 2026621 A2 2009/02/18
EP 2026621 A3 2009/03/25
KR 10-0891757 Bl 2009/04/07
US 2009-0028120 Al 2009/01/29

KR 10-2007-0001993 A 2007/01/04 CN 101873639 A 2010/10/27
CN 101873639 B 2012/05/23
CN 1951067 A 2007/04/18
CN 1951067 B 2010/10/13
EP 1729449 Al 2006/12/06
EP 1729449 A4 2011/06/22
EP 2618597 Al 2013/07/24
EP 2618597 Bl 2015/01/14
JP 4714142 B2 2011/06/29
US 2007-0258414 Al 2007/11/08
US 2012-0005354 Al 2012/01/05
US 8045531 B2 2011/10/25
US 8270384 B2 2012/09/18
WO 2005-083942 Al 2005/09/09

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

