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) (57) Abstract: A method for implementing a smart antenna in establishing association between a station (STA) and an access point
@\ (AP) in a wireless local area network begins by transmitting a beacon frame by the AP on one antenna beam. The beacon frame

314

&

WO 2006/

is received at the STA, which measures the signal quality of the beacon frame. The AP switches to a different antenna beam and
repeats the method until the beacon frame has been transmitted on all antenna beams. The STA associates to the AP that transmits
the beacon frame with the highest signal quality on one of its antenna beams. A similar method may be used in which the STA sends
a probe request frame to the AP, which then responds with probe response frames sent on multiple antenna beams.



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US05/31641

A, CLASSIFICATION OF SUBJECT MATTER

IPC(8): HO4B 1/38 (2006.02)
US: 455/562.1 :

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

B.  FIELDS SEARCHED

US: 370/332, 335, 342; 455/562.1

Minimum documentation searched (classification system followed by classification symbols)

NONE

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

MicroPatent; IP.com; Ei Compendex, INSPEC, NTIS: National Technical Information Service, JICST-EPlus - Japanese Science &
Technology, PASCAL, Current Contents Search, Inside Conferences; IEEE Xplore

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6,438,389 B1(SANDHU et al) 20 August 2002 (20.08.2002), abstract; column 1 lines 25-28, | 1
- 57; column 2 line 45; column 3 lines 41-57; column 4 lines 30-34, 50-60; column 5 lines 41-44; | cmeeeeeme
Y column 6 lines 2-6, 20-25, 33-36. 2-5, 11
Y WO 2004/042983 A2 (BRENNAN et al) 21 May 2004 (21.05.2004), page 12 lines 12-25. 2,3, 11
Y LS 2004/0100936 A1 (LIU et al) 27 May 2004 (27.05.2004) abstract; paragraphs 0011, 0017, 4,5
0041-0043, 0051, Figure 4.
Y US 2004/0090938 A1 (HSU) 13 May 2004 (13.05.2004), paragraph 0025. 15
X US 2004/0114535 A1 {(HOFFMANN et al) 17 June 2004 {17.06.2004), abstract; paragraphs 6-9, 12
0028-0029, 0050,0052,. e
Y. . 10, 14, 22
Y S 2004/0100936 A1 {LIU et al) 27 May 2004 (27.05.2004), paragraphs 0041-0043, 005%; 10
Flgure 4. ' ‘ -
Y. US 2002/0181492 A1 (KASAMI et al) 05 December 2002 (05.12.2002), paragraphs 0002, 0005, | 13-23, 26-30, 33, 36
0061, 0090, 0123, 0156; Figures 1, 6-7.
Y US 2004/0157604 A1 (SHARONY et al) 12 August 2004 (12.08.2004), Figure 1; paragraph 13-23, 26-30
0014.

Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s%1 or which is
cited to establish the p ublication date o f another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

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

the priority date claimed

“T” Tlater document published after the international filing date or priority
date and not in conflict with the application but cited to undesstand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to invelve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

L'dd

sy

“&” document member of the same patent fai-ni]y

Date of the actual completion of the international search

17 February 2006 (17.02.2006)

Date of mailing of the international search report

17 APR 2005

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No, §71-273-3201

Authorized officer:

Blalne R. Copenheaver
Telephone No. 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT International app]ication No.
PCT/US05/31641

Box No. II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. l:] Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

N/
2. M Claims Nos.: 38
because they relate to parts of the international application that do not comply with the prescribed requirements to such an

extent that no meaningful international search can be carried out, specifically:

3. E:l Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Group |, claims 1-5 and 11, drawn to transmitting beacon frames from an access point (AP) to a station (STA).

Group Il, claims 6-10 and 12, drawn to transmitting probe requests from a station (STA) to an access point (AP).
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