
Case 2:18-cv-00380-JRG-RSP Document 5 Filed 08/30/18 Page 1of1 PagelD #: 123 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas Marshall Division on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:18-cv-00380-JRG 8/29/2018 Eastern District of Texas Marshall Division 

PLAINTIFF Ub!'bl~UAl~ l 

UNILOC 2017 LLC, and UNILOC LICENSING USA LLC VERIZON COMMUNICATIONS INC., CELLCO 
PARTNERSHIP INC. D/B/A VERIZON WIRELESS, 
VERIZON BUSINESS NETWORK SERVICES, INC., and 
VERIZON DIGITAL MEDIA SERVICES, INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 7,075,917 7/11/2006 Uniloc 2017 LLC 

2 6,664,891 12/16/2003 Uniloc 2017 LLC 

3 6,519,005 2/11/2003 Uniloc 2017 LLC 

4 7,016,676 3/21/2006 Uniloc 2017 LLC 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy I-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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Case 2:18-cv-00379-JRG-RSP Document 6 Filed 08/30/18 Page 1of1 PagelD #: 146 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas Marshall Division on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:18-cv-00379-JRG 8/29/2018 Eastern District of Texas Marshall Division 

PLAINTIFF DEFENDANT 

UNILOC 2017 LLC and UNILOC LICENSING USA LLC AT&T INC., AT&T CORPORATION, AT&T SERVICES, 
INC., AT&T MOBILITY LLC, and AT&T 
COMMUNICATIONS, LLC 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 6,901,272 5/31/2005 Uniloc 2017 LLC 

2 6,519,005 2/11/2003 Uniloc 2017 LLC 

3 7,016,676 3/21/2006 Uniloc 2017 LLC 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy I-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 

Page 2 of 290



Case 8:18~cv~01279~DOC~JDE Document 5 Filed 07/24/18 Page 1of1 Page ID #:73 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Central District of California on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
8:18-cv-01279 7/24/2018 Central District of California 

PLAINTIFF DEFENDANT 

Uniloc 2017 LLC, Uniloc Licensing USA LLC and Uniloc Microsoft Corporation 
USA, Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 7,016,676 3/21/2006 Uniloc 2017 LLC 

2 6,993,049 1/31/2006 Uniloc 2017 LLC 

3 7,167,487 1/23/2007 Uniloc 2017 LLC 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 

Page 3 of 290



'~~an-~ 11 :ZS 
0 ·. 

Frcm-PHILIPS ELECTRONICS ICS 914-33Z-0615 T-473 p. 001/001 F-814 

~~ti" 
~~bi. ~~ PART B - FEE(S) TRANSMITTAL 

~~ C;,Jmpl and send this form, together with applic1tble fee(s). to: Mail Mail StoP. lSSUE FEE 

/ 

Commissioner for Patents.. ... . 
P.O. Box 1450 . 
Alexandria, Virpnia 22313·1450 

or fix (571) 273-2885 •: . ..:. 
INSTRUCTIONS: This fonn mould be used for mu1$mitting the ISSUE FEE and PUBLICATION FEE (if rcquil'Cd). Blocks I through S should be compl=<l w!lQtO 
~propriafC, All further corrcspo~ including ~ P;uenr, ildvancc oril<:no a{ld .notiJicurion of maintcnllnco foes "!ill be mnil~.d ?!) ll!c cum:nr corn:spondcnCo add!'CS>i as 
indicaiod unlc.;s corr=ied below or d1rocwd odillrWlse m Block I, by (a) Sp¢eJf)'1~ a new correspondence ~re.is; and/or (b) 1ndicallog a >qlsratc "FEE ADDRESS" ior 
mainionanoo fee notificaiiollB. 

CURRENT C'O!WlSPONDerlce AOO~ lN= ua. Blool< l liJr "1IY chsnp at"""'=> Noie: A ~ of' miilin& can Diily be uscd fbr domestic mailings of tho 
Fcc(a) Tnmaminal. This ce:nificarc cannot be llSod for anY, other acc:on11*1Yiiis 
papers. Each add_itional Jl!loPeJ; •• such as all A!!Sigmncnt or fonnal drawing, must 
have 1m C>WD CM!ficai.e Ofnwiling or trlln$m1Ss1on. 24737 7S90 12/iMi/2005 

PHlLIPS INrELLECTUAL PROPERTY & STANDARDS 
P .0. BOX 3001 

, BRIARCLIFF MANOR, NY l 0510 

Crrtificai.. ofMaWni; or Tunsmlsslon 
I lleteb)" ccnifv !bar this Fee(•) Tnm.minal is °bci!1s deoosited with !he Uniu;d 
SlaleS Po&W ~ with s1.'fficicnt pciatai:c for firs1 cfus mail in an cnvcl<JP.O 
addre~ to the Mail Srop ISSUE FEE" addrm above oc being fll;Similo 
ITBlllllniucd io the USPl'O S7I 273·288S, on the dare bid'icatcd bcfO\oV, .•· 

01/04/2006 HDE"ESS2 00000028 141270 10089959 "/ /:.,:.,,,_ (Dl;poWtorli°.W-) 

(Si;n..,,...) 

FIUNGOATl? 

I 0/0&9.959 04/0412002 8emh11Jd Walke PHUE-000238 1142 

TITJ.E OF INVf:NT!O'N: ME'Il{OD, Nl!TWORK AND CONTROL STATION FOR TH£. TWO-WAY Al 'IERNATE CONTROL OF RADIO SYSTI!MS OF DIFF.EllENT 
STANDARDS IN THE SAMJ! FREQUENCY BAND 

APl'LN- TYl'E SMALL £NTITY lSSU.SfEE 

no11pro.isional NO Sl400 

AKTUNlT 

TRAN, CONOY AN 2688 

I. Change ofc.:mespondcncc address or indication of ''"Fco Addrc,;s" (37 
CFR l.!63). 

PlJB!.lCA 'l'!ON FEE TOT Al. 1'1!!!($) Dl.71i CJ\TB 01,JE 

$300 $1700 ' 03/06/2006 

455-434000 

2. For priming on the patent muu page, li..t 
(l) the nnmes of up '° 3 registered patent anonicys 
or agcn"' OR, altoma1ivel,y, · 0 Cbaru:!e <>fc:on'C.~on<lonco addTilss (or Clumgc oiCOZ!'C!lpondonee 

Addrc.ss iorn> PTOISB/122) auadied. 

0 "Fee AJdn:!.l." indication (or "Fee Addross" Taclica1ion fonn 
PTOIS8147; R.c~ 03--02 or more recent) a"4Chcd. Vse of a Customer 
Nu1nMr ii rrquircd. 

(2) the namo of a si11p fam (having as a menibcr.. 2. ___________ _ 
rcgi&lcrod auomey or agent) aDd lflo names of up ro 
2 l'CG.istettd patent a~ or age.lits. If no =~ is 
lisicil, no name will be ptinwd. 

3. ASSIGNEE NAME AND RESIDENCE DA TA TO SE PRINTED ON Tira PATENT (print OI' type) 

J>lEAS.E NOTE: Unle&!I an a..,.isrtoo is identified bdaw, "° as$i~co d"1D will 8ppc8l' Ol'l 'd\o p;Ml)t. lf an aa.isiieo ~ idc:ntificd below, tile documcm has been filed for 
roeordal.ion us ~er fonh in 37 CFR 3.11. Complc:tion oflhis farm is NOT a substitute fbr filins an asi;lgnmcm. . 

(A) NAME OF ASSICiNEE (B) RESIOENCE: (CITY~ STATE OR COUNTRY) 

SndhOveri;' The Netf'tertane1s KONINKLIJKE PHILIPS 
.ELECTRONICS N.V. 

. . . Picasc-ihcd 1hc appropri= assignc;; ~ry or caiogorics (will oot bo printed on the patent) : 0 Individual cs-4ration er ocli~ pri\.aio-group entity U Go\'Otlllncllt 

4a.~· 11awi11s fOl!(s) are enclosed: 
eFc~ 

Publicaiio11 Fee (No small entity diliCount pcrmitcod) 

CJ Advaoc.:i Onler • II oiCopias _______ _ 

S. Chaiq:e in E1Ulf)' SlafW (from &mrns indicarcd abo....o) 
0 a. Applicant claims SMALL ENTITY mttUS. See 3? CTR 1.27. 

4b. Payment ofl'cc(s): 

0 A check in tb¢ amo1.1ntof1hc f~s) is ~loscd. 
E:) ~nt by m:dit c:.vd. Form PT0-2038 is atlllChcd. · . 

Ci?'°The Director is hc;cby a..tbori!l.e<l by cbaqi<; tho f9quired &c{s), ot etedit ;my OVcrt>BYinCllt; ro 
Deposit Account Nllmbcr W127J) (eiiclol!C an CJUl'A copy oith1s farm). 

0 b. J\pplicnnt is no longct claiming SMALL ENTITY srnrus. Sec 37 CFR I.:l.7{g)(2). 

Thia collection c)f intomwtion is require<! bt 3? CfR 1.311. 1bc informatio~ is n:ql!ircd io obtain ot l'OIAin 11 benefit by tile public wilicll is 10 filo (Alld by me USPTO IQ grocesa) 
on &l'!'lblion. CDnfldcm:ialiry is l!Ovcmcd l>)' 35 U.S.C. 122 lllld 37 CFR 1.14. T1llr; coll~on is estimau:d 10 tllkc ll milluios ID complete, il\Chidi!lll' g&th<7ing, pt0paru18, and 
submitting lh<o c:omplctal nJ>P.licaJ:1D11 form IO 1hc USPTO. Tinle will "81'.Y de~ 11pOT1 tho individual case. Any comment& on the 11111011n1 of time you rcguiro ro tom11Jcte 
this lbnn ilndlor i.uggesticns for reducing this bw-don. tihould be llCtlt tO the Ollcf lnfmmation Ofticer, U.S. Patent 8nd Trad¢mark Offit:O, U.S. Depamiicnt of Commerce, 1'.0. 
Bax 1450, Alcxand"rfn, Virginia 223 l 3·1'1SO. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commi,&ioner Cot P2.t0n1&, P.O. BoK 1450, 
Alexandria. Yiri;:inia 2231~1450. 
Under the Pupcrwori< Reduction Att of 1995, no pCTSons 4L'C n:1q1'ircd to rcspood ro a collocUon of infoni>IU'iOD Llllless ir displays a valid OMB cortll'OI munber. 

PTOL-85 (Rev. 07/0S) Approved for use tbroush 04/30!.!007. OMO 0651..0033 'U.S. Patent and Traclemmk Office; U.$. bEPARTMENT OF COMMERCE 
\ : . ._ 

PAGE 111 ~ RCVD AT 114/200610:20:00 AM [Eastern standard Time]* SVR:USPTO-EFXRF-6125 * DNIS:2732885 * CSID:914 332 0615 *DURATION (mm-ss):00-50 
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UNITED ST ATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313·1450 ·· · 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S).DUE 

24737 7590 12/0612005 

PHILIPS INTELLECTUAL PROPERTY & STANDARDS 
P.O. BOX 3001 

. BRIARCLIFF MANOR,. NY lOSIO 

EXAMINER 

TRAN, CONG VAN 

ART UNIT PAPER NUMBER 

2688 

DATE MAILED: 12/06/2005 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

10/089,959 04/04/2002 Bernhard Walke PHDE000238 1142 

TITLE OF INVENTION: METHOD, NETWORK AND CONTROL STATION FOR THE TWO-WAY ALTERNATE CONTROL OF RADIO SYSTEMS OF DIFFERENT 
STANDARDS IN THE SAME FREQUENCY BAND 

APPLN.TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOT AL FEE(S) DUE DATE DUE 

nonprovisional NO $1400 $300 $1700 03/06/2006 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION QN THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAW AL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE. EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR 
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL 
BE REGARDED AS ABANDONED. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
· SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box Sb on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 112 
the ISSUE FEE shown above. 

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
· your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be 

completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) '.fransmittal shoul9 be 
completed and an extra copy of the form should be submitted. ' .. 

!. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to · / 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. • 

Page I of 3 
'\ 

PTOL-85. (Rev. 07/05) Approved for use through 04/30/2007. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mlill 

orw 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(571) 273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any cban&l' of address) 

' 24737 7590 12/0612005 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannolbe used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

PHILIPS INTELLECTUAL PROPERTY & STANDARDS 
P.O. BOX 3001 

IS,-\.: 
Certificate of Mailing or Transmission 

I hereby certif\I that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an enveloP.e 
addressed to the Mail Stop ISSUE FEE. address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

BRIARCLIFF MANOR, NY 10510 

(Deposito(s name) 

(Signature) 

(Date) 

. I APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

Bernhard Walke 

I ATTORNEY DOCKET NO. I CONFIRMATION NO . 

I0/089,959 04/04/2002 PHDE000238 I 142 

TITLE OF INVENTION: METHOD, NETWORK AND CONTROL STATION FOR THE TWO-WAY ALTERNATE CONTROL OF RADIO SYSTEMS OF DIFFERENT 
ST AND ARDS. IN THE SAME FREQUENCY BAND 

APPLN.TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOT AL FEE(S) DUE DATE DUE 

nonprovisional NO $1400 $300 $1700 03/06/2006 

EXAMINER ART UNIT CLASS-SUBCLASS 

TRAN, CONGVAN 2688 455-434000 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). · 

2. For printing on the patent front page, list 
(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, . 0 Change .of correspondence address (or Change of Correspondence 

Address form ·PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

(2) the name of a single firm (having as a member a 2 ____________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no· name is 3 
liste<I, no name will be printed. -------------

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASJ? NOTE: Unlc~s an assignee is identifie~ below,. no assignee data will. appear o'! the patci:it. If an assignee is identified below, the. document has been filed for 
rccordat1on as set forth m 37 CFR 3.11. Completton ofth1s form 1s NOT a substitute for fihng an.assignment,.,., ,~, ~. ~,, ~ __ ::. :.~..... . .... . . . . 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent): D Individual D Corporation or other private group entity D Government 

4a. The following fec(s) arc enclosed: 4b. Payment ofFce(s): 

0 Issue Fee 0 A check in the amount of the fee(s) is enclosed.· 

0 Publication Fee (No small entity discount permitted) D Payment by credit card. Form PT0-2038 is attached. 

0 Advance Order - #of Copies D The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 
Deposit Account Number (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above) 
0 a. Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. Db. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). · 

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above:·- .~ 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown. by the records of the United States Patent and Trademark Office. · . 

Authorized Signature ___________________ _ 

Typed or printed name ___________________ _ Registration No.-------------

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed application form to the USPTO. Time will vary d(_:pending upon the individual case. Any'comments on the amount of time you reguire to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alcxandl"la, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 223 IJ-1450. i--
Undcr the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB contro'I number. •""" 

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

(' 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

1.0/089,959 04/04/2002 Bernhard Walke 

24737 7590 12/0612005 

PHILIPS INTELLECTUAL PROPERTY & STANDARDS 
P.O. BOX 3001 

, BRIARCLIFF MANOR, NY I 0510 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addn:ss: COMMISSIONER FOR PATENTS 

~~x!:';;~4zyirginia 22313·14SO IS_. \'.. 
www.uspto.gov 

·1 ATTORNEY DOCKET NO. I CONFIRMATION NO. 

PHDE000238 I 142 

EXAMINER 

TRAN, CONGVAN 

ART UNIT PAPER NUMBER 

2688 

DATE MAILED: 12/06/2005 

Determination of Patent Term Adjustment under 35 u.s:·c. 1S4 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 411 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 411 day(s): 

If a Continued Prosecution Application (CPA) was filed in the above-identifi_ed _application, the filing date that 
determines Patent Term Adjustment is the filing date o(the inost recent CPA. .. · -- ·- · 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrievhl 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283. 

Page 3 of 3 

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007. 
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Application No. 

10/089,959 
Notice of Allowability Examiner 

CongVan Tran 

Applicant(s) 

WALKE ET AL. 
Art Unit 

2688 

•• The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 12?1 This communication is responsive to amendment filed on 11117105. 

2.12?1 The allowed claim(s) is/are 1 and 3-10 have been renumbered to 1-4. 6-8. 5. 9 respectivelV. 
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WALKE ET AL. DE 000238 
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CERTIFICATE OF MAii.iNG OR TRANSMISSION 

I cel'lify that this COl"l'l!l$POndence Is l)elng: 

[ l deposited with tne U.S. Post.al Service with e;ufllcient postage as fll'$t-o!ass mail in an envelope 
01tldressed to lhe Commissioner for Patent&, P.O. Box 1460, Alexandria, VA 22313·1450. 
t)4: transmitted by faosfmlle to the U.S. Paten! aiiCI Tradematl< Office AT 571·273-8300 

On: I\ i0J . I 4 0.2 OD S: 
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AMENDMENT 

Sir: 

In response to che office action dated November 1, 2005, 

please amend the application as follows: 
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Nov-17-2005 16:5Z From-PHILIPS ELECTRONICS ICS 

IN THE CLAIMS: 

914-33Z-0615 T-370 P.OOZ/007 F-111 

O.S. Serial No. 10/089,959 
Attorney Dockec No. DE000238 

J:>aige 2 of 7 

Please amend the claims as follows: 

1. (currently amended) An interface-control protocol method for a 

radio system which has at least one common f reguency band that is 

provided for alternate use by a first and a second radio 

interface standard, the radio system comprising: 

stations which operate in accordance with a first radio 

interface standard and/or a second radio interface standard, and 

a control station which controls the alternate use of the 

frequency bandL 

wherein the control station controls the access to the 

common frequency band for stations working in accordance with the 

first radio interface standard and-renders the frequency band 

available for access by the stations working in accordance with 

the second radio interface stanciard if stations working in 

accordance with the first radio interface standard do not request 

access to the frequency band. 

2. (Cancelled) . 

3. (Previously presented) The method as claimed in claim 1, 

wherein the control station determines the respective duration in 

which the stations working in accordance with the second radio 

interface standard are allowed to utilize che frequency band. 

N:\Uaerl'?u.blic\cm\oe\0~00023s_amd_ll-18-0S.do6 
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u.s. serial No. 10/089,959 
Attorney Docket No. DE000238 

Page 3 of 7 

4. (Previously presented) The method as claimed in claim 1, 

wherein the control station sends a broadcast signal informing 

che stations of a time duration in which the common frequency 

band can be used by stations working in accordance with the 

second radio interface standard. 

5. (Previously presented) The method as claimed in claim 3, 

wherein the duration of operation in accordance with the first 

and second radio interface standards is laid down only 

approximately while the respective standards are violated 

regularly or from time to time. 

6. (Currently amend.ea) 'Ift:e metft:ea as elali.mea ia elaim lAn 

interface-control protocol method for a radio system which has at 

least one common frequency band that is provided for alternate 

use by a first and a second radio interface standard, the radio 

system comprising: 

stations which operate in accordance with a first radio 

interface standard and/or a second radio interface stand.ard, and 

a control station which controls the alternate use of the 

frequency band, 

wherein the control station terminates the use of the radio 

interface in accordance with the second radio interface standard 

by transmitting in accordance with the first radio interface 

standard, without taking aocount of resulting interference in 

stations working in accordance with the second radio interface 

N:\Uscrl?ublic\OR\DE\OED00238_amd_ll-lB-OS.do~ 
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standard. 

914-33Z-0615 T-370 P.004/007 F-111 

U.S. Serial No. l0/089,959 
Attorney Docket No. DE000238 

Page 4 of 7 

7. (Currently amended) The mothee as elaimea ia elaim lAn 

interface-control protocol method for a radio system which has at 

least one common freguency band that is provided for alternate 

use by a first and a second radio interface standard, the radio 

system comprising: 

stations which operate in accordance with a first radio 

interface standard and/or a second radio interface standard, and 

a control station which controls the alternate use of the 

frequency band, 

wherein the control station controls the access to the 

common frequency band by stations working in accordance with the 

first radio interface standard and in that duration and type of 

control of che radio interface in accordance with the second 

radio interface standard is determined by a further station and 

transmitted to the control station. 
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U.S. Serial No. 10/089,959 
Attorney Oocket No. DE000238 

Page 5 of ? 

8. (Currently amended) l'ae Mee:B:ea ae elaiff1eEl in elaim lAn 

interface-control protocol method for a radio system which has at 

least one comm.on frequency band that is provided for alternate 

use by a firet and a second radio interface standard, the radio 

system comprising: 

stations which operate in accordance with a first radio 

interface standard and/or a second radio interface standard, and 

a control station which controls the alternate use of the 

frequency band, 

wherein the control station, in addition to functions in 

accordance with the second radio interface standard, also carries 

out functions which cause radio systems in accordance with the 

second radio interface standard to interpret the radio channel as 

interfered and to seize another radio channel for its own 

operation. 

9. (Previously presented) The method as claimed in claim 1, 

wherein the control seation also carries out functions which 

cause radio systems in accordance with the first radio interface 

standard to interpret the radio channel as interfered and t:o 

seize another radio channel for its own operation. 
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U.S. Serial No. 10/089,959 
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Page 6 of 7 

10. (Currently amended) A wireless network comprising at least 

one common frequency band provided for alternate use by a first 

and a second radio interface standard, the wireless network 

comprising.:_ 

stations which work in accordance with a first radio 

interface standard and/or in accordance with a second radio 

interface standard, and 

a control station which controls the alternate use of the 

common frequency bandL 

wherein the control station controls the access t:o the 

common frequency band for stations working in accordance wich the 

first radio interface standard and-renders the frequency band 

available for access by the stations working in accordance with 

the second radio interface standard if stations working in 

accordance with the first radio interface standard do not request 

access to the frequency band. 

11. (Cancelled) . 
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U.S. Se~ial No. 10/089,959 
Attorney ~ocket No. 06000238 

Page 7 of 7 

REMARKS 

It is noted with great appreciation that the Examiner has 

found allowable subject matter in Claims 2 and 5-8. 

Herein, the subject matter of cancelled claim 2 has been 

incorporated in Claims 1 and 10. Claims 6-a have also been 

rewritten in independent form. Further, Claim 11 has been 

cancelled. 

In view of the above, it is respectfully submitted that the 

present application is in condition for allowance. Therefore, 

entry of this Amendment is respectfully requested so that the 

present application may proceed to issue. 

The Commissioner is hereby authorized to credit any 

overpayment or charge any fee (except che issue fee) to Account 

No. 14-1270. 
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AM:BNDMENT 

Sir: 

In response to the office action da.ted November 1, 2005, 

please amend the application as follows; 
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R E M A R K S 

It is noted with great appreciation that the Examiner has 

found allowable subject matter in Claims 2 and s-e. 

Herein, the subject matter of cancelled claim 2 has been 

incorporaeed in Claims 1 and 10. Claims s-a have alao been 

rewritten in independent form. Further, Claim 11 has been 

cancelled. 

In view of the above, it is respectfully submitted that the 

present application is in condition for allowance. Therefore, 

entry of this Amendment is respectfully requested so that the 

present application may proceed to issue. 

The Commissioner is hereby authorized to credit any 

overpayment or charge any fee (except che issue fee) to Account 

No. 14-1270. 
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Substitute for Fann PT0-875 l"iO (\ "'J -:, J s-9 
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APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE 1$l .FEE1$l RATE 1$l FEE'l$l 
BASIC FEE 
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SEARCH FEE 
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EXAMINATION FEE 
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Application No. 

10/089,959 

Office Action Summary Examiner 

CongVan Tran 

Applicant(s) 

WALKE ETAL 

Art Unit 

2688 

•• The MAILING DA TE of this communication appears on the cover sheet with the correspondence address •• 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
• Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on __ . 

2a)0 This action is FINAL. 2b)C8l This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)C8l Claim(s) 1-11 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdr~wn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) 1.3.4 and 9-11 is/a're rejected. 

7)0 Claim(s) 2 and 5-8 is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) induding the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)C8l Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a).(d) or (f). 

a)O All b)O Some* c)C8l None of: 

1.C8l Certified copies of the priority documents have been received. 

2.0 · Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) C8J Notice of References Cited (PT0-892) 

2) 0 Notice of Oraftsperson's Patent Drawing Review (PT0-948) 

3) 0 Information Disclosure Statement(s) (PT0-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application (PT0-152) 

6) 0 Other: 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20051020 
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Application/Control Number: 10/089,959 

Art Unit: 2688 

DETAILED ACTION 

1. This office action is response to Amendment after final filed Aug. 19, 2005. 

Page 2 

2. Examiner has been called Applicant's representative twice on Oct. 21 and 

Oct. 26, 2005 to expedite the case. However, Examiner received no response. 

Continued Examination Under 37 CFR 1.114 

3. A request for continued examination under 37 CFR 1.114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on Aug. 

24, 2005 has been entered. 

Claim Rejections - 35 USC§ 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

5. Claims 1, 3-4, 9-11 are rejected under 35 U.S.C. 102(e) as being anticipated by. 

Sayers et al. (6,687,243). 

Regarding claims 1, 3-4, 9-11, Sayers discloses a method and apparatus for 

integrated wireless communications in private and public network environments, 
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Application/Control Number: 10/089,959 

Art Unit: 2688 

Page 3 

comprising stations which operate in accordance with a first radio interface standard 

and/or a second radio interface standard, and a control station which controls the 

alternate use of the frequency band (see fig.1, elements 11 s, 14, 15, 24s 29, col.4, line 

66-col.5, line 67, and its description). 

6. Claims 1, 3-4, 9-11 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Pecen et al. (6,631,259). 

Regarding claims 1, 3-4, 9-11, Sayers discloses a method and apparatus for 

integrated wireless communications in private and public network environments, 

comprising stations which operate in accordance with a first radio interface standard 

and/or a second radio interface standard, and a control station which controls the 

alternate use of the frequency band (see figs.1-2, elements 106, 108, 110, 112, col .1, 

lines 54-65, col.2, lines 49-59, and its description). 

Allowable Subject Matter 

7. Claims 2, 5-8 are objected to as being dependent upon a rejected base claim, 

but would be allowable if rewritten in independent form including all of the limitations of 

the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CongVan Tran whose telephone number is 571-272-

7871. The examiner can normally be reached on Monday-Thursday. 
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Application/Control Number: 10/089,959 

Art Unit: 2688 

Page 4 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, George Eng can be reached on 571-272-7495. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

---.. 

Oct. 27, 2005. 

CongVan Tran 
Primary Examiner 
Art Unit 2688 
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Application/Control No. Applicant(s)/Patent Under 

10/089,959 
Reexamination 
WALKE ETAL 

Notice of References Cited 
Examiner Art Unit 

CongVan Tran 2688 
Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name Classification Country Code-Number-Kind Code MM-YYYY 

A US-6,631,259 82 10-2003 Pecen et al. 455/426.1 

B US-6,687,243 81 02-2004 Sayers et al. 370/356 

c US-6, 735,452 81 05-2004 Foster et al. 455/562.1 

D US-6, 754,200 81 06-2004 Nishimura et al. 370/349 

E US-6,310,866 81 10-2001 Kronestedt et al. 370/330 

F US-5,239,662 A 08-1993 Danielson et al. 709/246 

G US-

H US-

I US-

J US-
-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name Country Code-Number-Kind Code MM-YYYY Classification 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

v 

w 

x 

. A copy of this reference 1s not being furnished with this Office action. (See MPEP § 707.0S(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademarl< Office 
PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20051020 

Page 30 of 290



Application/Control No. Applicant{s)/Patent under 
Index of Claims Reexamination 

11 I 111 I 11 111 II 
10/089,959 WALKE ET AL. 
Examiner Art Unit 

CongVan Tran 2688 

../ Rejected 
{Through numeral) Non-Elected Appeal 

-- Cancelled N A 

= Allowed + Restricted I Interference 0 Objected 

Claim Date 1:::::1 Claim Date Claim Date 

(ij U) li·i·il] (ij (ij 
(ij c ~ c (ij c 
c "Ci 

~ 
·c;, c 'Ci u:: (§ u... (§ u:: (§ 

1 ..J 51 101 
2 0 52 102 
3 ..J 53 103 
4 ..J 54 104 
5 0 55 105 
6 0 56 106 
7 0 57 107 
8 0 58 108 
9 ..J 59 109 
10 ..J 60 110 
11 ..J 61 111 
12 62 112 
13 63 113 
14 64 114 
15 65 115 
16 66 116 
17 67 117 
18 68 118 
19 69 119 
20 70 120 
21 1:1 71 121 
22 72 122 
23 73 123 
24 74 124 
25 75 125 
26 1:::::1 76 126 
27 77 127 
28 78 128 
29 79 129 
30 80 130 
31 81 131 
32 82 132 
33 83 133 
34 84 134 
35 85 135 
36 86 136 
37 87 137 
38 88 138 
39 89 139 
40 90 ,,,,.,, 140 
41 91 1:::::1 141 
42 92 

ti@ 
142 

43 93 143 
44 94 144 
45 95 r::::1 145 
46 96 1:::::1 146 
47 97 i:::::1 147 
48 98 1'':::1 148 
49 99 ]i·---f 149 
50 100 150 

U.S. Patent and Trademark Office Part of Paper No. 20051020 
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From-PHILIPS ELECTRONICS ICS 914-33Z-0615 T-113 
P. 

0011'ft!d~fttEo 
camw. FAX CENTER 

AUG 1 9 2005 

REQUEST 1-A-ppllc.a_tion_· _N_umbe_'_-t-_1_01_08_9_,9_59 _____ -11 

FOR Filing Date April 4, 2002" ...... ·"'-·-.. ·- ...... 

CONTINUED EXAMINATION (RCE) FirrtHamedlnventot Walke 
1-------~--+~----~--~--.1 TRANSMITTAL GrwpArtUnlt 2683 

To Commissioner For Patents 
Please enter too foOowirg sullmiss!on and withdraw ltte final~ of the proeeeding ollice 
action or wl!hdraw any pend!~ appeal and reopen proseartian before the Examiner. 

1-----~---t-~--~-~-----1 
Examiner Name Congvan Tran 

Attorney t:JocJcet Nvmber DE000238 

This is an RCE under 37 C.F .R. § 1.114 of the above-identified appHCCltion (whtetl iS made prior to: payment of IS$U9 fee; abandonment; notice of aPl)Gat to 
the CAFC; ou:ommencemfilll of civil action 11ne1ar 35 U.S.C. 145 or.145.) 

1. fSubmission required under 37 C.F.R. § 1.1141 

a. [KJ Previously submitted 

i. [KJ Consider the amendment(s)lreply under 37 C.F.R. § 1.116 previously filed on July 12. 2005 
(Any u.n.antetad am.andment(11) referred to above will be entered). 

ii. D Con$lder the arg1,unenti:; in th~ Appeal Elrief or Reply Brief previou$1y field on. ________ _ 

m. [] Other~-----~---------~~~ 
b. D 

i. 

ii. 

08/23/2005 KBETE11A1 00000041 141270 10089959 Enclosed 

0 Amendment/Reply 

D Affldavit(s}Declaratlon(s) 01 FC:1801 790.00 DA 

iii. D Information Disclosure Statement (IDS) 

iv. D Other (may not be a brief) RECE\VEPD 
----- O\PE/IA 

2. IMiscellaneousl 
4 

2005 
a. 0 Suspension of action on the above-identified application is requested under 37 C.F .R. §1. -h,M~ ~r a period of 

----------months. (May r1Qt exceed 3 mQITltls; f4lifil required per 37 C.F.R. § 1.117(i) 

b. D Other.~--------~~-~----------

3.~ 
a. [XJ 

Name !Print ,.,,,,,. 1 

The Commissioner For Patents is hereby authorized to charge all required fees except the is:isue fee or credit 
anv ovem;o\m1enl$, to Oennsit Aeeount No. 14-1270 

SIGNATURE OF APPUCANT, ATTORNEY, OR AGENT RJ!QURJED 

Russell Gross ~ . Reolsl/'8110tl NO. (AltornewA.!IMtJ 140,007 

CERTIFICATE OF MiUUNG (JR TRANSMZS'SZ'ON 
I l'lereDy cen:ify tnat !his ls oiling deposited with the u.s. P0$1al Ser.riee with sufflc:ient postage as flrst Class mall In an enveJope addressed to: Comml&$i0ner For Patents, 

Box RCE. AlelCandria. VA 22313·1450, or facsimile tran&mtued to the U.S. Pammand Trademark Ollicetel#: 571.273-8300on1heda~ llelQl.'I: 

Name (Print TY/») 

S/gn81UfB Oate 

,_,,..,rr ...... D .. hrc ... ,fl!Ct\"'P\""n.MM~A »irf:I TV"\(" 

PAGE 111 * RCVD AT 8/191200511 :05:29 AM [Eastern Daylight TimeJ * SVR:USPTO-EFXRF-6/26 * DNIS:2738300 * CSID:914 332 0615 *DURATION (lnm-ss):Oo.40 
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APPLICANT: 

SERIAL NO.: 

FILED: 

FOR: 

Bernhard Walke et al. 

10/089,959 

April 4, 2002 

EXAMINER: CongVan Tran 

ART UNIT: 2683 

METHOD, NETWORK AND CONTROL STATION FOR THE 
TWO-WAY ALTERNATE CONTROL OF RADIO SYSTEMS 
OFDIFFERENTSTANDARDSINTHESAMEFREQUENCY 
BAND 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 14SO 
Alexandria, VA 22313-1450 

AMENDMENT AFTER FINAL REJECTION 

Dear Sir: 

ln response .to the Final Office Action dated May 25, 2005, the Applicant hereby 

requests amendment of the above-identified application as follows: 
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UNITED ST ATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

10/089,959 04/04/2002 Bernhard Walke 

24737 7590 08/1012005 

PHILIPS INTELLECTUAL PROPERTY & STANDARDS 
P.O. BOX 3001 
BRIARCLIFF MANOR, NY 10510 

r ,II 

' . 
UNITED STATES DEPARTMENT OF COMMERCE 1 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
AleXJllldria, Virginia 22313-1450 
www.uspto.gov 

I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

PHDE000238 1142 

EXAMINER 

TRAN, CONGVAN 

..._~-AR~T-UN~IT~~__..~_P_A_PE_R_NU~M_B_ER~__,,I . 

2683 

DATE MAILED: 08/10/2005 

Please find below and/or attached an Office communication concerning this application or proceeding. 

PT0-90C (Rev. 10/03) 
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Advisory Action 
Before the Filing of an Appeal Brief 

Application No. 

101089,959 

Examiner 

CongVan Tran 

Applicant(s) 

WALKE ET AL. 

Art Unit 

2683 

--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY FILED 15 July 2005 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
1. D The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of 

this application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which 
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or 
(3) a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the 
following time periods: 

a) 0 The period for reply expires __ months from the mailing date of the final rejection. 
b) 0 The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In no 

event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN. THE FIRST REPLY WAS FILED WITHIN TWO 
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee have 
been filed is the date for purposes of determining the period of extension and the corresponding amount' of the fee. The appropriate extension fee under 37 
CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as set forth in (b) 
above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1. 704(b ). 
NOTICE OF APPEAL 

2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date 
of filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the. appeal. 
Since a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. ~ The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
(a)~ They raise new issues that would require further consideration and/or search (see NOTE below); 
(b)O They raise the issue of new matter (see NOTE below); 
(c)D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
(d)0 They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: The newly added limitations raise new issue that would require consideration and /or search. (See 37 CFR 1.116 
and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324 ). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling 
the non-allowable claim(s). 

7. ~ For purposes of appeal, the proposed amendment(s): a)~ will not be entered, orb) D will be entered and an explanation of 
how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: __ . 
Claim(s) objected to: __ . 
Claim(s) rejected: 1-11. 
Claim(s) withdrawn from consideration: __ . 

AFFIDAVIT OR OTHER EVIDENCE 

8. D The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary 
and was not earlier presented. See 37 CFR 1.116(e). 

9. D The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 
entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

10. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

11. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

12. D Note the attached Information Disclosure Statement(s). (PTO/SB/08 or PT0-1449) Paper No(s). __ 
13. D other: __ . 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 4-05) Advisory Action Before the Fiiing of an Appeal Brief 

CongVan Tran 
Primary Examiner 
Art Unit: 2683 

Part of Paper No. 20050805 
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APPLICANT: 

SERIAL NO.: 

FILED: 

FOR: 

Bernhard Walke et al. 

10/089,959 EXAMINER: CongVan Tran 

April 4, 2002 ART UNIT: 2683 

METHOD, NETWORK AND CONTROL STATION FOR THE 
TWO-WAY ALTERNATE CONTROL OF RADIO SYSTEMS 
OF DIFFERENT STANDARDS IN THE SAME FREQUENCY 
BAND 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT AFTER FINAL REJECTION 

Dear Sir: 
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IN THE CLAIMS: 

Docket No. PHDE 000238 

Kindly replace the claims of record with the following full set of claims: 

1. (Currently amended) An interface-control protocol method for a radio system which 

has at least one common frequency band that is provided for [[the]] alternate use by a 

first and a second radio interface standard, the radio system comprising;_ 

stations which operate in accordance with a first radio interface standard and/or a 

second radio interface standard, and 

a control station eeiag 13Feviaed which controls the alternate use of the frequency 

band. 

2. (Currently amended) The method as claimed in claim 1, wherein the control station 

controls the access to the common frequency band for stations working in accordance 

with the first radio interface standard and ia that the eeHtFel statiea renders the frequency 

band available for access by the stations working in accordance with the second radio 

interface standard if stations working in accordance with the first radio interface standard 

do not request access to the frequency band. 

3. (Previously presented) The method as claimed in claim l, wherein the control station 

determines the respective duration in which the stations working in accordance with the 

second radio interface standard are allowed to utilize the frequency band. 

4. (Currently amended) The method as claimed in claim 1, wherein the control station 

sends a broadcast signal informing the stations of a time duration in which the common 

frequency band can be used by stations working in accordance with the second radio 

interface standard. 

2 
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5. (Previously presented) The method as claimed in claim 3, wherein the duration of 

operation in accordance with the first and second radio interface standards is laid down 

only approximately while the respective standards are violated regularly or from time to 

time. 

6. (Previously presented) The method as claimed in claim 1, wherein the control station 

terminates the use of the radio interface in accordance with the second radio interface 

standard by transmitting in accordance with the first radio interface standard, without 

taking account of resulting interference in stations working in accordance with the second 

radio interface standard. 

7. (Currently amended) The method as claimed in claim 1, wherein the control station 

controls the access to the common frequency band by stations working in accordance 

with the first radio interface standard and in that duration and type of control of the radio 

interface in accordance with the second radio interface standard is determined by a 

further station and transmitted to the control station. 

8. (Previously presented) The method as claimed in claim 1, wherein the control station, 

in addition to functions in accordance with the second radio interface standard, also 

carries out functions which cause radio systems in accordance with the second radio 

interface standard to interpret the radio channel as interfered and to seize another radio 

channel for its own operation. 

9. (Previously presented) The method as claimed in claim 1, wherein the control station 

also carries out functions which cause radio systems in accordance with the first radio 

interface standard to interpret the radio channel as interfered and to seize another radio 

channel for its own operation. 

3 
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10. (Currently amended) A wireless network comprising at least one common frequency 

band provided for [[the ]] alternate use by a first and a second radio interface standard, 

the wireless network comprising;_ 

stations which work in accordance with a first radio interface standard and/or in 

accordance with a second radio interface standard, and 

a control station being provided which controls the alternate use of the common 

frequency band. 

11. (Currently amended) A control station for a wireless network, the control station 

being provided fer controlling the alternate use of a common frequency band by stations 

which work in accordance with a first radio interface standard and stations which work in 

accordance with a second radio interface standard. 

4 
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REMARKS 

Entry of this Amendment and reconsideration are respectfully requested in view of 

the amendments made to the claims and for the remarks made herein. 

Claims 1 - 11 are pending and stand rejected. Claims 1, 2, 4, 7, 10 and 11 have 

been amended. 

Claims 1-11 stand rejected under 35 USC 102(e) as allegedly being anticipated by 

Ala-Laurila (USP no. 6,587,680). 

Applicant respectfully disagrees with, and explicitly traverses, the reason for 

rejecting the claims. However, in the interest of advancing the prosecution of this matter, 

independent claims 1, 10 and 11 have been amended to more clearly state the invention. 

More specifically, claims 1, 10 and 11 have been amended to recite that a common 

frequency band is utilized for alternate use by a first or a second interface protocol. No 

new matter has been added. Support for the amendment may be found on at least page 3, 

lines 13-14, which state in part, "a control station is provided which controls the alternate 

use of the common frequency band of the two radio interface standards." 

Ala-Laurila, on the other hand, discloses the re-establishment of a security 

association when a communication handover event occurs in a radio communication 

system such as IEEE 082.11 [sic] or a HIPERLAN, wherein the existing security 

association is maintained when the communication handover occurs. (see Abstract). 

Contrary to the statements found in the Office Action, Ala-Laurila fails to describe 

"at least one common frequency band that is provided for alternate use by a first and a 

second radio interface standard," as is described in claim 1. Rather, Ala-Laurila teaches a 

system that uses either one interface or another interface based on the devices requesting 

service. See for example, col. 3, line 54 -col. 4, line 5, which state, in part, "[p]roprietary 

functions have been proposed with permit improved quality of communications as 

compared to operation pursuant to the existing IEEE 802.11 standard ... However, both 

ends of a communication pair ... must be capable of operation in the proprietary mode. 

If both ends ... are not together operable pursuant to the proprietary mode, conventional 

operation pursuant to the IEEE 802.11 standard is required." Hence, Ala-Laurila 
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discloses a method where either one interface or another is used based on the interface of 

the communication devices and further fails to disclose a common frequency band for the 

alternate use of the first and second interface. 

A claim is anticipated only if each and every element recited therein is expressly or 

inherently described in a single prior art reference. Ala-Laurila cannot be said to 

anticipate the present invention, because Ala-Laurila fails to disclose each and every 

element recited. 

Applicant, accordingly, submits that the reason for the rejection of claim 1 has been 

overcome and can no longer be sustained. Applicant respectfully requests withdrawal of 

the rejection and allowance of the claim. 

With regard to independent claim s 10 and 11, these claims recite subject matter 

similar to that recited in claim 1 and were rejected for the same reason used in rejecting 

claim 1. Thus, for the amendments made to these clams, which are similar to the 

amendments made with regard to claim 1, and for the remarks made in response to the 

rejection of claim 1, which are also applicable in response to the rejection of claims 10 

and 11, and are reasserted, as if in full, herein, in response to the rejection of claims 10 

and 11, applicant submits that the reason for rejecting these claims has been overcome 

and the rejection can no longer be sustained. Applicant respectfully requests withdrawal 

of the rejection and allowance of the claims. 

With regard the remaining claims these claims ultimately depend from the 

independent claim 1, which has been shown to contain subject matter not disclosed by, 

and, hence, allowable over, the reference cited. Accordingly, these claims are also 

allowable by virtue of their dependency from an allowable base claim. 

Applicant, accordingly, respectfully requests withdrawal of the rejection and 

allowance of the claims. 

Although the last Office Action was made final, this amendment should be 

entered. No matter has been added to the claims that would require comparison with the 

prior art or any further review. Accordingly, pursuant to MPEP 714.13, applicant's 

amendments should only require a cursory review by the examiner. The amendment 

therefore should be entered without requiring a showing under 37 CFR l.116(b). 

6 
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For all the foregoing reasons, it is respectfully submitted that all the present 

claims are patentable in view of the cited references. A Notice of Allowance is 

respectfully requested. 

Date: July 12, 2005 

Mail all correspondence to: 
Russell Gross, Registration No. 40,007 
US PHILIPS CORPORATION 
P.O. Box 3001 
Briarcliff Manor, NY 10510-8001 
Phone: (914) 333-9624 
Fax: (914) 332-0615 

Respectfully submitted, 

Russell Gross 
Registration No. 40,007 

B~ 
Attorney for Applicant 
Registration No. 44,069 

Certificate of Mailing Under 37 CFR 1.8 

I hereby certify that this correspondence is being deposited with the United States Postal Service as 
first class mail in an envelope addressed to MAIL STOP on July 12, 2005. 

Steve Cha, Reg. No. 44.069 
(Name of Registered Rep.) 
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Application No. 

10/089,959 

Office Action Summary Examiner 

CongVan Tran 

Applicant(s) 

WALKE ET AL. 

Art Unit 

2683 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply · 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J. MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent tenm adjustment. See 37 CFR 1. 704(b). 

Status 

1 )[8] Responsive to communication(s) filed on 25 February 2005. 

2a)[8] This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4 )[8] Claim(s) 1-11 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are.allowed. 

6)[8] Claim(s) 1-11 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) 0 lnfonnation Disdosure Statement(s) (PT0-1449 or PTO/SB/08) 
Paper No(s)/Mail Date __ . 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. 

5) 0 Notice of lnfonnal Patent Application (PT0-152) 
6) 0 Other: __ . 

U.S. Patent and Trademar1< Office 
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050518 

Page 45 of 290



Application/Control Number: 10/089,959 
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DETAILED ACTION 

Response to Arguments 

Page 2 

1. In response to applicant's argument regarding claims 1, 10, and 11, that the 

reference fail to show certain features of applicant's invention, it is noted that the 

features upon which applicant relies (i.e_., "fails to teach, show or suggest a central 

station being provided to control the alternate access by a first wireless network and a 

second wireless network to the common frequency band, as specifically cited in base 

claims") are not recited in the rejected claim(s). Although the claims are interpreted in 

light of the specification, limitations from the specification are not read into the claims. 

See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). Therefor, the 

previous rejection is sustained. 

Claim Rejections - 35 USC§ 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section . 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

3. Claims 1-11 are rejected under 35 U.S.C. 102(e) as being anticipated by Ala-

Laurila et al. (6,587 ,680). 

Regarding claims 1, 10-11, Ala-Laurila discloses a communication system 

comprising stations which operate in accordance with a first radio interface standard 
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and/or a second radio interface standard, a control station being provided which 

Page 3 

controls the alternate use of the frequency band (see fig.1, elements 12, 14, 28, col.6, 

lines 26-40 and its description). 

Regarding claims 2-9, Ala-Laurila further discloses in that the control station 

controls the access to the frequency band for stations working in accordance with the 

first radio interface standard and in that the control station renders the frequency band 

available for access by the stations working in accordance with the second radio 

interface standard if stations working in accordance with the first radio interface 

standard do not request access to the frequency band (see fig.1, element 22, col.7, 

lines 31-45 and its description). 

Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CongVan Tran whose telephone number is 571-272-

7871. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, William Trost can be reached on 571-272-7872. The fax phone number for 

the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

May 18, 2005 

CongVan Tran 
Primary Examiner 
Art Unit 2683 
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\ti 't ff) 
~ ..,q.~PLICANT: Bernhard Walke et al. 

:t-.t"... ·r,:"~./ 
::JV'f & T~ r.li_:,/' 

SERIAL NO.: 10/089,959 EXAMINER: Congvan Tran 

FILED: April4,2002 ART UNIT: 2683 

FOR: METHOD, NETWORK AND CONTROL STATION FOR THE 
TWO-WAY ALTERNATE CONTROL OF RADIO SYSTEMS 
OF DIFFERENT STANDARDS IN THE SAME FREQUENCY 
BAND 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA. 22313-1450 

Dear Sir: 

AMENDMENT 

In response to the Office Action dated September 22, 2004, the Applicants hereby 

petitions for a two-month extension of time and requests amendment of the above-

identified application as follows: 
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Amendment Docket No. PHDE000238 
Serial No. 10/089,959 

IN THE CLAIMS: 

1. (Original) An interface-control protocol method for a radio system which has at least 

one frequency band that is provided for the alternate use by a first and a second radio 

interface standard, the radio system comprising stations which operate in accordance with 

a first radio interface standard and/or a second radio interface standard, a control station 

being provided which controls the alternate use of the frequency band. 

2. (Currently Amended) A-The method as claimed in claim 1, characterized in that 

wherein the control station controls the access to the frequency band for stations working 

in accordance with the first radio interface standard and in that the control station renders 

the frequency band available for access by the stations working in accordance with the 

second radio interface standard if stations working in accordance with the first radio 

interface standard do not request access to the frequency band. 

3. (Currently Amended) A-The method as claimed in claim l, characterized in that 

wherein the control station determines the respective duration in which the stations 

working in accordance with the second radio interface standard are allowed to utilize the 

frequency band. 

4. (Currently Amended) A- The method as claimed in claim 1, characterized .in that 

wherein the control station sends a broadcast signal informing the stations of a time 

duration in which the frequency band can be used by stations working in accordance with 

the second radio interface standard. 

2 
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Amendment Docket No. PHDE000238 
Serial No. 10/089,959 

5. (Currently Amended) A-The method as claimed in claim 3, characterized ifl that 

wherein the duration of operation in accordance with the first and second radio interface 

standards is laid down only approximately while the respective standards are violated 

regularly or from time to time. 

6. (Currently Amended) A:- The method as claimed in claim l, characterized iR that 

wherein the control station terminates the use of the radio interface in accordance with 

the second radio interface standard by transmitting in accordance with the first radio 

interface standard, without taking account of resulting interference in stations working in 

accordance with the second radio interface standard. 

7. (Currently Amended) A-The method as claimed in claim 1, characteriz:ed in that 

wherein the control station controls the access to the frequency band by stations working 

in accordance with the first radio interface standard and in that duration and type of 

control of the radio interface in accordance with the second radio interface standard is 

determined by a further station and transmitted to the control station. 

8. (Currently Amended) A-The method as claimed in claim 1, characteriii:ed in that 

wherein the control station, in addition to functions in accordance with the second radio 

interface standard, also carries out functions which cause radio systems in accordance 

with the second radio interface standard to interpret the radio channel as interfered and to 

seize another radio channel for its own operation. 

3 
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Amendment Docket No. PHDE000238 
Serial No. 10/089,959 

9. (Currently Amended) A-The method as claimed in claim 1, characterized in that 

wherein the control station also carries out functions which cause radio systems in 

accordance with the first radio interface standard to interpret the radio channel as 

interfered and to seize another radio channel for its own operation. 

I 0. (Original) A wireless network comprising at least one frequency band provided for 

the alternate use by a first and a second radio interface standard, the wireless network 

comprising stations which work in accordance with a first radio interface standard and/or 

in accordance with a second radio interface standard, a control station being provided 

which controls the alternate use of the frequency band. 

11. (Original) A control station for a wireless network, the control station being provided 

for controlling the alternate use of a frequency band by stations which work in 

accordance with a first radio interface standard and stations which work in accordance 

with a second radio interface standard. 

4 
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Amendment Docket No. PHDE000238 
Serial No. 10/089,959 

REMARKS 

Claims 1-11 are pending in the application. Claims 2-9 have been amended to put 

them in better form. 

Reconsideration of all grounds of rejection in the Office Action, and allowance of 

all of the pending claims are respectfully requested in light of the following remarks. 

Base claim 1, 10, and 11 stand rejected under 35 U.S.C.§102(e) as allegedly 

anticipated by Ala-Laurila et al. (U.S. 6,587,680). The Office Action indicates that features 

cited in the base claims are shown in Ala-Laurila et al. by citing elements 12, 14 and 28 of 

FIG. 1 and element 22 ofFIG. 1 and its description at Col. 7, lines 31-45. 

The features recited in base claims provide significant advantages to make 

efficient use of radio transmission channels. The invention allows different radio systems 

to coexist and to simultaneously transmit very close together in the same spectrum, by 

providing a control station to control the alternate use of the frequency band, as recited in 

base claims. More specifically, the central station informs a first wireless network device 

when and how long it is allowed to utilize the common frequency band when the second 

network device is not transmitting (Page 7, lines 14-20). 

Ala-Laurila et al, as read by applicant, relates to a method/apparatus for re-

establishing an existing security association during a handover from an old access point to a 

new access point in a radio communications system such as an IEEE 802.11 or a 

HIPERLAN. Operation cited in Ala-Laurila et al. increases handover performance, and 

minimize the delay associated with re-negotiating the security association between a new 

AP and a mobile terminal. 

5 
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Amendment Docket No. PHDE000238 
Serial No. 10/089,959 

Ala-Laurila et al. fails to teach, show or suggest a central station being provided 

to control the alternate access by a first wireless network and a second wireless network · 

to the common frequency band, as specifically cited in base claims. The Office Action is 

wrongly equating the coexistence of different radio networks in the present invention to 

the arrangement of FIG. 1 in Ala-Laurila et al. More specifically, the Office Action 

refers to a comparator 32 used to identify the operable-mode to mean that Ala-Laurila et 

al. supports two different networks (page 7, lines 31-45). As stated in the background 

section of Ala-Laurila et al (Column 3, lines 44-67), a determination is needed prior to 

permitting both ends of the communication pair, i.e., mobile unit and access point, to 

operate in either the proprietary mode or other conventional operation mode, such is 

IEEE 802.11 standard. Thus, the central unit 22 of Ala-Laurila et al. perform different 

function than the present invention. 

It is well settled that a reference that does not teach or suggest all of the features of a 

claimed invention cannot anticipate that invention. Since Jackson does not teach or suggest 

all of the features of base claims, as recited above, applicant respectfully submits that these 

claims are allowable and patentable under 35 U.S.C. § 102. 

Claims 2-9 in this application are each dependent from one or the other of base 

claims discussed above and are, therefore, believed allowable and patentable under 35 

U.S.C. § 102 for the same reasons. 

6 
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Amendment Docket No. PHDE000238 
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For all the foregoing reasons, it is respectfully submitted that all the present 

claims are patentable in view of the cited references. A Notice of Allowance is 

respectfully requested. 

Date: February 22, 2005 

Mail all correspondence to: 
Russell Gross, Registration No. 40,007 
US PHILIPS CORPORATION 
P.O. Box 3001 
Briarcliff Manor, NY 10510-8001 
Phone: (914) 333-9608 
Fax: (914) 332-0615 

Respectfully submitted, 

Russell Gross 
Registration No. 40,007 

'l ~ B~e\TeCha 
Attorney for Applicant 
Registration No. 44,069 

Certificate of Mailing Under 37 CFR 1.8 

I hereby certify that this correspondence is being deposited with the United States Postal 
Service as first class mail in an envelope addressed to MAIL STOP AMENDMENT, 
COMMISSIONER FOR PATENTS, P.O. BOX 1450, ALEXANDRIA, VA. 2 ,313 
on February 22, 2005. 

Steve Cha Reg. No. 44.069 
(Name of Registered Rep.) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Bernhard Walke et al. 

SERIAL NO. 10/089,959 EXAMINER Congvan Tran et al. 

FILED April 4, 2002 ART UNIT 2683 

FOR METHOD, NETWORK AND CONTROL ST A TION FOR THE TWO-WAY 
AL TERNA TE CONTROL OF RADIO SYSTEMS OF DIFFERENT 
ST AND ARDS IN THE SAME FREQUENCY BAND 

PETITION FOR TWO-MONTH EXTENSION OF TIME 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Applicants hereby request that the period for responding to the Office Action, now set to expire on 

December 22, 2004, be extended by two (2) months, so as to expire on February 22, 2005. 

As Applicants are associated with a large entity, a check in the amount of $450.00 is enclosed to 

cover the two-month extension herein requested. 

Favorable action on this Request for Extension of Time is courteously solicited. 

Date: February 22. 2005 

Mail all correspondence to: 
Russell Gross, Registration No. 40,007 
US PHILIPS CORPORATION 
P.O. Box 3001 
Briarcliff Manor, NY 10510-8001 
Phone: (914) 333-9624 
Fax: (914) 332-0615 

Respectfully submitted, 
Russell Gross 
Registratio¢. 40,007 

, ... 

By: teve Cha ' 
A rriey for Applicant 
Registration No. 44,069 

Certificate of Mailing Under 37 CFR 1.8 

I hereby certify that this correspondence is being deposited with the United States Postal 
Service as first class mail in an envelope addressed to MAIL STOP AMENDMENT, 
COMMISSIONER FOR PATENTS, P.O. BOX 1450, ALEXANDRIA, VA. 22313 
on Februarv 22. 2005. //'" 

Steve Cha. Reg. No. 44.069 
(Name of Registered Rep.} 
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UNITED STATES p ATENT AND TRADEMARK OFFISfE 

APPLICATION NO. FILING DATE 

10/089,959 04/04/2002 

7590 09/22/2004 

Corporate Patent Counsel 
Philips Electronics North America Corporation 
Tarrytown, NY 10591 

FIRST NAMED INVENTOR 

Bernhard Walke 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA TENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

I A TIORNEY DOCKET NO. I CONFIRMATION NO. 

PHDE000238 1142 

EXAMINER 

TRAN, CONGV AN 

ART UNIT PAPER NUMBER 

2683 

DATE MAILED: 09/2212004 

Please find below and/or attached an Office communication concerning this application or proceeding. 

RECEIVED~ 
OCT 2 6 2004 

Iechnology Center 2600. 

PT0-90C (Rev. 10/03) 
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Office Action Summary 

Application No. 

10/089,959 

Examiner 

Applicant(s) 

WALKE ET AL. 

Art Unit 

CongVan Tran 2683 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE~ MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent tenn adjustment. See 37 CFR 1.704(b). 

Status 

1 )[8] Responsive to communication(s) filed on 22 June 2002. 

2a)0 This action is FINAL. 2b)[8] This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8] Claim(s) 1-11 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8] Claim(s) 1-11 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyanc~. ~ee_ 37 CFR_ 1.85(a). -

Replacement drawin.9 sh,E:let(s) including the correction-is required-ifthe drawing-(s) is objected to. See 37 CFR 1.121 (d). 

-- 11)0 The oath or·d-eclaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)[8] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)[8] Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.[8] Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8] Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) [811ntormation Disclosure Statement(s) (PT0-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 7118102. 

U.S. Patent and Trademark Office 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application (PT0-152) 
6) 0 Other: __ . 

I 
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Tviail Date 4 
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Application/Control Number: 10/089,959 

Art Unit: 2683 

DETAILED ACTION 

Claim Rejections - 35 USC§ 102 

Page2 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-11 are rejected under 35 U.S.C. 102(e) as being anticipated by Ala-

Laurila et al. (6,587,680). 

Regarding claims 1, 10-11, Ala-Laurila discloses a communication system 

comprising stations which operate in accordance with a first radio interface standard 

and/or a second radio interface standard, a control station being provided which 

controls the alternate use of the frequency band (see fig.1, elements 12, 14, 28, col.6, 

lines 26-40 and· its-de-scription). -

Regarding claims 2-9, Ala-Laurila further discloses in that the control station 

controls the access to the frequency band for stations working in accordance with the 

first radio interface standard and in that the control station renders the frequency band 

available for access by the stations working in accordance with the second radio 

interface standard if stations working in accordance with the first radio interface 

standard do not request access to the frequency band (see fig.1, element 22, col.7, 

lines 31-45 and its description). 
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Application/Control Number: 10/089,959 

Art Unit: 2683 

Page 3 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CongVan Tran whose telephone number is 703-305-

4024. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, William Trost can be reached on 703-308-5318. The fax phone number for 

the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

TCU 
Sept. 17, 2004. 

-CongVan- Tran - · 
Examiner 
Art Unit 2683 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

10/089,959 WALKE ET AL. 
Notice of References Cited 

Examiner Art Unit 

CongVan Tran 2683 
Page 1of1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name Classification Country Code-Number-Kind Code MM-YYYY 

A US-6,501,741 12-2002 Mikkonen et al. 370/310 

B US-6,587,680 07-2003 Ala-Laurila et al. 455/411 

c US-6,052,594 04-2000 Chuang et al. 455/450 

D US-6,580,700 06-2003 Pinard et al. 370/332 

E US-6,377,782 04-2002 Bishop et al. 455/3.01 

F US-6,792,286 09-2004 Bharath et al. 455/554.2 

G US-6,728,244 04-2004 Takabatake, Yoshiaki 370/392 

H US-

I US-
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K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Country Code-Number-Kind Code MM-YYYY Name Classification 
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R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 
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v 

w 

x 
. A copy of this reference is not being furnished with this Office action. (See MPEP § 707.0S(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 
PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 4 
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United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Virginia 22313·1450 
www.uspto.gov 

ATTORNEY DOCK.ET NO. CONFIRMATION NO. 

PHDE000238 1142 

EXAMINER 

TRAN, CONG VAN 

ART UNIT PAPER NUMBER 

2683 

DA TE MAILED: 09/22/2004 

Please find below and/or attached an Office communication concerning this application or proceeding. 

PT0-90C (Rev. 10/03) 

Page 65 of 290



.. Application No . Applicant(s) 

10/089,959 WALKE ET AL. 

Office Action Summary Examiner Art Unit 

CongVan Tran 2683 

•• The MAILING DA TE of this communication appears on the cover sheet with the correspondence address •• 
Period for Reply 

A ·SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE~ MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )[81 Responsive to communication(s) filed on 22 June 2002. 

2a)0 This action is FINAL. 2b)[81 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)1:81 Claim(s) 1-11 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[81 Claim(s) 1-11 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)[81 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)[81 Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.[81 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1 ) 1:81 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) 1:81 intonnation Disdosure Statement(s) (PT0-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 7118102. 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of lnfonnal Patent Application (PT0-152) 
6) 0 Other: __ . 

U.S. Patent and Trademarl< Office 
PTOL-326 (Rev. 1.04) Office Action Summary Part of Paper No./Mail Date 4 
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• 
Application/Control Number: 10/089,959 

Art Un it: 2683 

DETAILED ACTION 

Claim Rejections - 35 USC§ 102 

• Page 2 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 {a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-11 are rejected under 35 U.S.C. 102(e) as being anticipated by Ala-

Laurila et al. (6,587 ,680). 

Regarding claims 1, 10-11, Ala-Laurila discloses a communication system 

comprising stations which operate in accordance with a first radio interface standard 

and/or a second radio interface standard, a control station being provided which 

controls the alternate use of the frequency band (see fig.1, elements 12, 14, 28, col.6, 

lines 26-40 and its description). 

Regarding claims 2-9, Ala-Laurila further discloses in that the control station 

controls the access to the frequency band for stations working in accordance with the 

first radio interface standard and in that the control station renders the frequency band 

available for access by the stations working in accordance with the second radio 

interface standard if stations working in accordance with the first radio interface 

standard do not request access to the frequency band (see fig.1, element 22, col.7, 

lines 31-45 and its description). 
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MULTI-MODE RADIO FREQUENCY NETWORK SYSTEM 

BACKGROUND OF THE INVENTION 

1 . Field of the I nventjon 

The present invention relates to computing devices coupled 

together into a wireless local area network, and more particularly, to a 

5 wireless local area network infrastructure that permits communication in 

plural modes to support both wideband spread spectrum and narrowband 

radio frequency signals. 

10 

2. Descrjptjon of Related Art 

A wireless local area network {WLAN) comprises a plurality of 

remote computing devices which communicate together over radio 

frequency {RF) signals. As in a wired local area network {LAN), the WLAN 

allows users to seamlessly access disk drives, printers, and additional 

computer resources and systems connected to the WLAN. The remote 

15 computing devices include a radio receiver/transmitter adapted for RF 

communication with the other elements of the WLAN. The WLAN may also 

include a central host processing unit that sends information to and receives 

information from any one of the plurality of remotely disposed computing . 

devices. The central host processor may also form part of a separate wired 

20 LAN to provide a bridge with the WLAN. In such a WLAN, the remote 

computing devices may comprise portable units that operate within a defined 

environment to report information back to the central host processing unit. 

WLAN systems offer increased flexibility over wired LAN systems by 

enabling operators of the remote computing devices substantial freedom of 

25 movement through the environment, and are particularly useful for remote 

data collection applications such as inventory con~ol, manufacturing and 

production flow management, and asset tracking. 
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For simplicity, the radio receiver/transmitter provided within 

each remote computing device may communicate using conventional 

narrowband RF signals. Narrowband RF operation has a significant 

drawback in that the radio receiver/transmitter must be operated at relatively 

5 low power levels in order to ensure compliance with certain governmental 

regulations, and at such low power levels the RF signals are highly 

susceptible to interference and have low data throughput rates. To 

overcome these and other drawbacks, commercial WLAN systems have 

adopted so-called "spread spectrum" modulation techniques. In a spread 

1 O spectrum system, the transmitted signal is spread over a frequency band 

that is significantly wider than the minimum bandwidth required to transmit 

the information being sent. As a result of the signal spreading, spread 

spectrum systems enable high data integrity and security. Moreover, by 

spreading transmission power across a broad bandwidth, power levels at 

15 any given frequency within the bandwidth are significantly reduced, thereby 

reducing interference to other radio devices. 

In one type of spread spectrum communication system, an RF 

carrier is shifted in discrete increments in a pattern dictated by a 

predetermined sequence. These spread spectrum systems are known as 

20 "frequency-hopping" modulation systems, since the transmitter jumps from 

frequency to frequency in accordance with the predetermined sequence. 

The information signal is modulated onto the shifting carrier frequencies 

using frequency shift keying {FSK} modulation. Another type of spread 

spectrum communication system utilizes an RF carrier modulated by a digital 

25 code sequence having a spreading code rate, or chipping rate, much higher 

than the clock rate of the information signal. These spread spectrum 

systems are known as "direct sequence" modulation systems. The RF 

carrier may be modulated such that a data stream has one phase when a 

spreading code sequence represents a data "one" and 180° phase shift 

30- when the spreading code sequence represents a data "zero." The RF carrier 
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may also be binary or quadrature modulated by one or more data streams 

such that the data streams have one phase when a spreading code 

sequence represents a data "one" and a predetermined phase shift {e.g., 

180° for binary, and 90° for quadrature) when the spreading code sequence 

5 represents a data "zero." These types of modulation are commonly referred 

to as binary shift key {BPSK) and quadrature shift key {QPSK) modulation, 

respectively. 

A primary drawback of operating a WLAN using spread 

spectrum communication is the high cost of the computing devices due 

1 O primarily to the complexity of the radio receiver/transmitter. For certain 

applications, a narrowband RF radio receiver/transmitter would provide 

satisfactory performance while the high data throughput and integrity 

provided by a wideband spread spectrum radio receiver/transmitter would be 

unnecessary. Nevertheless, it would be costly and impractical to operate 

15 two separate narrowband and wideband WLAN systems simultaneously. As 

a result, WLAN system designers must select a single communication mode 

that provides a sufficient level of performance within practical cost 

parameters. 

Thus, it would be highly desirable to provide a WLAN 

20 infrastructure that permits multi-mode communication over both wideband 

spread spectrum and narrowband RF signals. Such a multi-mode WLAN 

could be constructed using a combination of higher performance computing 

devices communicating using wideband spread spectrum RF signals and 

lower performance computing devices communicating using narrowband RF 

25 signals. 

SUMMARY OF THE INVENTION 

In accordance with the teachings of the present application, a 

multi-mode radio frequency network is provided. The multi-mode radio 

30 frequency network permits RF communication using both wideband spread 
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spectrum RF signals and narrowband RF signals. 

More particularly, the multi-mode radio frequency network 

comprises a first type of computing device having a radio receiver/transmitter 

adapted for communication over a narrowband frequency range, and a 

5 second type of computing device having a radio receiver/transmitter adapted 

for communication over both the narrowband frequency range and a 

wideband frequency range. A network access controller is adapted for 

communication with both types of computing device over respective ones of 

the narrowband and wideband frequency ranges. The network access 

1 O controller provides synchronization signals for coordinating the timing of 

communications over the narrowband and wideband frequency ranges. The 

second type of computing device may be adapted for either frequency­

hopping or direct sequence spread spectrum communication signals over 

the wideband frequency range. The synchronization signals further 

15 comprise periodic beacon signals that define discrete time periods which 

further include a synchronous portion for communication of the narrowband 

signals and an asynchronous portion for communication of the wideband 

signal. The multi-mode radio frequency network may further include data 

storage/retrieval devices and data collection devices adapted for 

20 communication with the first and second types of computing device over the 

narrowband frequency range. 

In a first embodiment of the invention, the second radio 

receiver/transmitter is adapted to receive frequency-hopping spread 

spectrum communication signals in addition to narrowband communication 

25 signals. A receive section is adapted to receive radio frequency (RF) signals 

over the wideband and the narrowband frequency ranges and having a 

dowconversion mixer to mix the RF signals with a frequency-shifted carrier 

signal to downconvert the RF signals to intermediate frequency {IF) signals. 

An IF filter section is adapted to receive the IF signals and has a wideband 

30 bandpass filter and a narrowband bandpass filter that are alternatively 
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coupled to the IF signals to provide filtered IF signals. A demodulation 

section is adapted to receive the filtered IF signals and recover wideband 

and narrowband receive signals therefrom. A synthesizer section is adapted 

to generate the frequency-shifted carrier for the receive section. The 

5 frequency-shifted carrier is further modulated by wideband and narrowband 

transmit data signals to provide modulated transmit signals, and a transmit 

section is adapted to transmit the modulated transmit signals. 

In a second embodiment of the invention, the second radio 

receiver/transmitter is adapted to receive direct sequence spread spectrum 

1 O communication signals in addition to narrowband communication signals. A 

receive section is adapted to receive radio frequency (RF) signals and has a 

downconversion mixer to mix the RF signals with a carrier signal to 

downconvert the RF signals to intermediate frequency (IF) signals. A 

demodulation section receives the filtered IF signals and provides in-phase 

15 and quadrature receive data signals therefrom. A synthesizer section 

generates the carrier for the receive section, and the carrier is further 

modulated by in-phase and quadrature transmit data signals. A transmit 

section transmit the modulated transmit signals. Lastly, a control section 

controls the switching between wideband and narrowband modes of the 

20 second radio receiver/transmitter in which the in-phase and quadrature 

receive signals comprise wideband data in the wideband mode of the 

second radio receiver/transmitter, and the in-phase receive signals comprise 

narrowband data in the narrowband mode of the second radio 

receiver/transmitter. 

25 A more complete understanding of the multi-mode radio 

frequency network will be afforded to those skilled in the art, as well as a 

realization of additional advantages and objects thereof. by a consideration 

of the following detailed description of the preferred embodiment. Reference 

will be made to the appended sheets of drawings which will first be 

30 described briefly. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a system diagram illustrating a multi-mode WLAN of 

the present invention which includes a first type of computing device using 

5 wideband RF communication signals and second type of computing device 

using narrowband RF communication signals; 

Fig. 2 is a block diagram illustrating a first embodiment of a 

multi-mode radio receiver/transmitter adapted for frequency-hopping spread 

spectrum communication; 

10 Fig. 3 is a block diagram illustrating a second embodiment of a 

15 

multi-mode radio receiver/transmitter adapted for direct sequence spread 

spectrum communication; and 

Fig. 4 is a timing diagram illustrating synchronous and 

asynchronous communication periods following a periodic beacon. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention satisfies the need for a multi-mode 

WLAN infrastructure that supports both wideband spread spectrum and 

narrowband radio frequency signals. The multi-mode WLAN can be 

20 constructed using a combination of higher performance computing devices 

communicating using wideband spread spectrum RF signals and lower 

performance computing devices communicating using narrowband RF 

signals. In the detailed description that follows, it should be appreciated that 

like reference numerals are used to identify like elements illustrated in one or 

25 more of the figures. 

Referring first to Fig. 1, a system diagram of a multi-mode 

WLAN of the present invention is illustrated. The multi-mode WLAN includes 

a wired medium 2 having a plurality of interconnected nodes 3. At one of the 

nodes 3, a central computer controller 4 is coupled thereto which acts as a 

30 server for the WLAN and controls communications between the nodes on 
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the wired medium 2. Two of the nodes 3 have access points 5 coupled 

thereto which permit communication between the wired medium 2 and the 

wireless computing devices of the WLAN that will be described in greater 

detail below. The access points 5 include an RF receiver/transmitter that 

5 communicates between the wired medium 2 and the wireless computing 

devices. As known in the art, information transmitted on the wired medium 2 

may be in the form of data packets in accordance with well established 

computer network protocols, such as Ethernet or Token Ring. It should also 

be appreciated that other computer network elements, such as computers, 

10 servers, printers, and data storage devices may be coupled to other nodes 3 

of the wired medium 2. 

The WLAN further includes a multi-mode computing device 6, 

a single-mode computing device 7, data collection devices 8, and data 

storage/retrieval devices 9. The multi-mode computing device 6 comprises a 

15 multi-mode RF receiver/transmitter adapted to communicate both 

narrowband RF signals and wideband RF signals. The single-mode 

computing device 7 comprises a single-mode RF receiver/transmitter 

adapted to communicate only narrowband RF signals. Both the multi-mode 

and single-mode computing device 6, 7 have generally similar external 

20 features, such as a keypad, a data display, and an antenna; however, it is 

anticipated that the multi-mode computing device 6 be more sophisticated 

and have greater internal data processing capability than the single-mode 

computing device 7. For example, the multi-mode computing device 6 may 

include a faster central processing unit (CPU) and greater memory storage 

25 capacity than the single-mode computing device 7. and similarly, may have a 

larger or more complete keypad and/or data display. For these reasons, it is 

anticipated that the multi-mode computing device 6 be utilized by 

supervisory level users and the single-mode computing device 7 be utilized 

by ordinary level users. 
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The data collection devices 8 comprise conventional bar code 

readers used to convert information encoded in bar code symbols into 

electronic data signals. As known in the art, such data collection devices 8 

typically include a light source adapted to be scanned across the bar code 

5 field, such as provided by a laser or light emitting diode (LED). The bar and 

space elements of the bar code symbol have different light reflectivity, and 

the information encoded into the bar code may thus be detected in the 

reflected light therefrom. Alternatively, the data collection devices 8 may 

collect an image of the bar code using an electro-optical imaging element, 

10 such as a charge coupled device (CCD), allowing the information encoded 

into the bar code symbol to be interpreted from the collected image. The 

data collection devices 8 are adapted to communicate with the computing 

devices 6, 7 via narrowband RF signals, or alternatively, may be directly 

coupled to the computing devices via an electrical cable. 

15 The data storage/retrieval devices 9 comprise conventional 

magnetic disk or tape drives used for non-volatile data storage. The data 

storage/retrieval devices 9 are adapted to communicate with the computing 

devices 6, 7 via narrowband RF signals. Data collected by the computing 

devices 6, 7 may thus be downloaded to the data storage/retrieval devices 9 

20 during the course of data collection operations, or alternatively, data stored 

in the data storage/retrieval devices may be accessed by the computing 

devices 6, 7. As a result, the data storage capacity of the computing devices 

6, 7 can be reduced accordingly. 

To operate the multi-mode WLAN, the access points 5 transmit 

25 periodic beacon signals that enable all the wireless elements of the WLAN to 

synchronize. As shown in Fig. 4, the periodic beacon signals (B) indicate the 

start of a time period during which RF communication will occur. This time 

period is divided into a synchronous communication period (S) and an 

asynchronous communication period (A). The synchronous communication 

30 period is further sub-divided into fixed-length time slots S1-S6 which allow the 
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multi-mode computing device 6 to sequentially poll the data storage retrieval 

devices 9, the single-mode computing device 7, and the data collection 

devices 8 via narrowband RF communication signals. Also, the single-mode 

computing device 7 communicates with the access point 5 via narrowband 

5 RF communication signals during one of the time slots. It is anticipated that 

the synchronous RF communication signals be transmitted using a common 

system clock that is synchronized to the periodic beacon signals. 

During the asynchronous communication period, the multi­

mode computing devices 6 communicate with the access points 5 over 

1 O wideband spread spectrum RF communication signals. The spread 

spectrum RF communication signals may be either of the frequency-hopping 

or direct sequence variety, as will be further described below. The 

asynchronous spread spectrum communication signals A1-A2 do not have 

fixed time duration, but rather such signals are provided in the form of 

15 message packets that generally include a header identifying a start of a 

message and a trailer identifying an end of a message in accordance .with 

known data protocols. 

Referring now to Fig. 2, an embodiment of the multi-mode RF 

receiver/transmitter included in the multi-mode computing device 6 is 

20 illustrated. In accordance with this embodiment, the multi-mode RF 

receiver/transmitter is adapted to communicate both narrowband RF signals 

and wideband frequency-hopping spread spectrum RF signals. The multi­

mode RF receiver/transmitter of Fig. 2 includes an RF receive section 10, an 

IF filter section 20, a demodulation section 30, a digital control section 40, a 

25 synthesizer section 50 and a transmit section 60. 

The RF receive section 10 includes an antenna 12, a 

transmit/receive switch 14, a bandpass filter 15, low noise amplifier stages 

16, 17, and a downconversion mixer 18. The antenna 12 is provided for 

receiving and transmitting RF signals to and from the receiver/transmitter. 

30 The transmit/receive switch 14 has a common terminal that is electrically 
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coupled to the antenna 12, and two contact positions electrically coupled to 

the bandpass filter 14 of the receive circuit and transmit circuit 60 (described 

below), respectively. The transmit/receive switch 14 enables the antenna 12 

to be configured for either transmitting or receiving operations. As known in 

5 the art, the transmit/receive switch 14 can be provided by mechanical switch 

elements, such as a relay, or can comprise solid state switching circuitry. It 

is preferable that the transmit/receive switch 14 have generally high speed 

switching characteristics to reduce delays between respective receiving and 

transmitting operations. Within the receive section 10, a received RF signal 

10 is first provided to a bandpass filter 15 which rejects adjacent extraneous 

frequencies outside the bandwidth of the received signal. The low noise 

amplifier stages 16, 17 amplify the received and filtered signal to a desired 

amplitude level. The mixer 1-8 multiplies the amplified signal with a locally 

generated frequency-shifted carrier from the synthesizer section 50 to 

15 produce an intermediate frequency (IF) signal having a constant difference in 

frequency between the received signal and the locally generated signal. 

In the IF filter section 20, the IF signal is provided to one of two 

bandpass filters depending on whether the received RF signal is a 

synchronous narrowband signal or an asynchronous wideband signal. The 

20 IF filter section 20 includes a first bandpass filter 24 and a second bandpass 

filter 26 coupled in parallel between two switch stages 22, 28. · The first 

bandpass filter 24 is for reception of wideband frequency-hopping spread 

spectrum signals, and the second bandpass filter 26 is for reception of 

narrowband signals. It should be appreciated that the bandwidth of the first 

25 bandpass filter 24 represents that of a single frequency channel within the 

wideband frequency range over which frequency-hopping spread spectrum 

signals are transmitted, and not the bandwidth of the entire wideband 

frequency range. The switches 22, 28 are controlled by the digital control 

section 40 (described below), so that the first bandpass filter 24 is enabled 

30 during asynchronous communication periods and the second bandpass filter 
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26 is enabled during synchronous communication periods. 

Following the IF filter section 20, the filtered IF signal is 

provided to the demodulation section 30 which recovers the information 

contained within the original RF signal. The IF demodulation section 30 

5 comprises an IF amplifier 32, an IF limiter 34, and a demodulator 36. The IF 

amplifier 32 and IF limiter 34 are used to adjust the signal level of the filtered 

IF signal to a level sufficient for demodulation. The gain of these stages may 

be set at different levels depending on whether the received RF signal is a 

wideband or narrowband signal. The demodulator 36 is adapted to recover 

10 both frequency shift key (FSK) modulated signals from a frequency-hopping 

spread spectrum wideband signal, and frequency modulation (FM) from a 

synchronous narrowband signal. A single demodulator circuit could be 

utilized to demodulate both wideband and narrowband signals either by 

dynamically changing the circuit's quality factor Q, or by accepting a 

15 decreased signal to noise ration for the narrowband signal. Alternatively, 

separate demodulator circuits could be used for the narrowband and 

wideband signals that are selectively switched in the same manner as the IF 

filter section 20. 

The digital control section 40 provides the main signal 

20 processing hardware for the radio receiver/transmitter, and is responsible for 

controlling the transmit/receive switching, bandwidth selection, frequency 

synthesizer programming, clock recovery and data handling/generation. The 

digital control section 40 comprises a microcontroller 42 and a host interface 

44. The microcontroller 42 may be provided by an application specific 

25 integrated circuit (ASIC), a microprocessor, a digital signal processor or 

other such circuit element. The host interface 44 provides for 

communication between the receiver/transmitter portion of the computing 

device and a host portion that processes and utilizes the information that has 

been communicated. As known in the art, the microcontroller 42 performs its 

30 functions by executing a series of commands or instructions, also referred to 
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as a software program, that may be disposed on a permanent storage 

medium, such as a semiconductor read only memory (ROM) device or a 

magnetic medium. 

The synthesizer section 50 communicates with the digital 

5 control section 40 to control the timing and selection of carrier frequencies. 

The synthesizer section 50 comprises a digital-to-analog (D/A) converter 52, 

a frequency synthesizer 54, a transmit loop filter 55, a receive loop filter 56, 

a transmit local oscillator 57, a receive local oscillator 58 and a voltage 

controlled oscillator 46. The frequency synthesizer 54 is programmed by a 

1 O plurality of digital data signals from the microcontroller 42, and provides a 

D.C. voltage signal to the transmit and receive local oscillators 57, 58 that 

corresponds to a selected frequency. The transmit and receive loop filters 

55, 56 comprise low pass filters that remove high frequency noise from the 

D.C. voltage signals that occurs in the feedback loop. The transmit and 

15 receive local oscillators 57, 58 further comprise voltage controlled oscillator 

(VCO} circuits that receive the D.C. voltage signals, and generate 

corresponding oscillating signals at the selected frequency. The oscillating 

signals from the transmit and receive local oscillators 57, 58 are also 

provided back to the frequency synthesizer 54 as feedback signals, as 

20 known in the art. 

The oscillating signal from the receive local oscillator 58 is 

provided to the mixer 18 of the receive section 10 as the frequency-shifted 

carrier. Digital data from the microcontroller 42 is converted to an analog 

signal by the D/A converter 52, which is provided to the transmit local 

25 oscillator 57 to control the waveshape (i.e., amplitude and frequency) of the 

oscillating signal. By changing the frequency of the oscillating signal, 

multiple data rates can be supported. Also, by changing the amplitude of the 

oscillating signal, the frequency deviation of the transmitted carrier can be 

changed, allowing modulation of both wideband and narrowband data. The 

30 modulated oscillating signal from the transmit local oscillator 57 passes 
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through a VCO buffer amplifier 59, and is provided to the transmit section 60. 

The transmit section 60 essentially reverses the process 

performed by the receive section 10. The data-modulated, frequency-shifted 

carrier passes through a bandpass filter 64 to remove any VCO harmonics 

5 generated by the synthesizer section 50. Thereafter, the data-modulated, 

frequency-shifted carrier is provided to a pre-driver 66 and a power amplifier 

67 that amplify the carrier signal to a desired output level, and a low pass 

filter 68 for noise attenuation. Lastly, the amplified carrier signal is provided 

to the antenna 12 for RF transmission. It should be appreciated that the pre-

1 O driver 66 and amplifier 67 stages need not be linear amplifiers due to the 

constant envelope modulation, thereby making them more efficient than 

linear counterparts. 

The transmit section 60 further includes a D/A converter· 62 

that modifies the characteristics of the pre-driver 66 and power amplifier 67. 

15 The microcontroller 42 calculates a digital offset value for the transmit 

section 60 based on the frequency generated by the synthesizer section 50, 

in order to maintain an optimum power output level of the radio 

receiver/transmitter for each of the shifted frequencies across the wideband 

frequency range. The digital offset value is provided to the D/A converter, 

20 which provides an analog control signal to bias the pre-driver 66 and power 

amplifier 67. An example of an RF transmitter that maintains power output 

level linearity across a range of transmitting frequencies is disclosed in Serial 

Number 08/823,611 for ADAPTIVE POWER LEVELING OF AN RF 

TRANSCEIVER UTILIZING INFORMATION STORED IN NON-VOLATILE 

25 MEMORY, filed March 25, 1997, by the assignee herein. 

Fig. 3 illustrates an alternative embodiment of the multi-mode 

RF receiver/transmitter in the multi-mode computing device 6 which is 

adapted to communicate both narrowband RF signal~ and wideband direct 

sequence spread spectrum RF signals. The multi-mode RF 

30 receiver/transmitter of Fig. 3 includes an RF receive section 1 o. a 
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demodulation section 70, a digital control section 40, a synthesizer section 

80 and a transmit section 60. The RF receive section 10, digital control 

section 40 and transmit section 60 of Fig. 3 are substantially the same as the 

corresponding sections of the multi-mode RF receiver/transmitter of Fig. 2, 

5 and further description of these sections is therefore omitted. 

Following the RF receive section 10, the IF signal is provided 

to the demodulation section 70 which recovers the information contained 

within the original RF signal. The demodulation section 70 comprises a 

bandpass filter 72, an IF amplifier 73, an IF limiter 74, a demodulator 76, and 

10 a narrowband and a wideband data low pass filter 77, 78. The bandpass 

filter 72 has a bandwidth sufficient for reception of wideband direct sequence 

spread spectrum signals. The IF amplifier 73 and IF limiter 74 are used to 

adjust the signal level of the filtered IF signal to a level sufficient for 

demodulation. As in the previous embodiment, the gain of these stages may 

15 be set at different levels depending on whether the received RF signal is a 

wideband or narrowband signal. 

The demodulator 76 is adapted to recover binary phase shift 

key (BPSK) modulated signals from a direct sequence spread spectrum 

wideband signal and frequency modulation (FM) from a synchronous 

20 narrowband signal. The demodulator 76 may further comprise a 

conventional QPSK demodulator circuit which provides an in phase (I) output 

and a quadrature {Q) output. By modulating the direct sequence spread 

spectrum data using BPSK modulation, the Q channel output provides the 

demodulated BPSK data through the associated wideband filter 78 and the I 

25 channel output provides the demodulated FM signal through the associated 

narrowband filter 77. This way, a single demodulator circuit could be utilized 

to demodulate both wideband and narrowband signals without having to 

switch filters as in the previous embodiment. 

The synthesizer section 80 communicates with the digital 

30 control section 40 to control the timing and selection of carrier frequencies. 
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On the receive side, the synthesizer section 80 comprises a frequency 

synthesizer 82, a receive loop filter 83 and a receive local oscillator 84. As 

in the previous embodiment, the frequency synthesizer 82 is programmed by 

a plurality of digital data signals from the microcontroller 42, and provides a 

5 D.C. voltage signal to the receive local oscillator 84 that corresponds to a 

selected frequency. The oscillating signal from the receive local oscillator 84 

is provided back to the frequency synthesizer 82 as a feedback signal, and 

the receive loop filter 87 comprises a low pass filter that removes high 

frequency noise from the D.C. voltage signal that occurs in the feedback 

10 loop. 

On the transmit side, the synthesizer section further comprises 

a transmit loop filter 87, a transmit local oscillator 89, an I-channel data low 

pass filter 85, a a-channel data low pass filter 88, an I-channel mixer 86, a 

a-channel mixer 91, a phase shift circuit 92 and a summing circuit 94. The 
-

15 frequency synthesizer 82 provides a D.C. voltage signal to the transmit local 

oscillator 89 to provide an oscillating signal, which is in turn provided back to 

the frequency synthesizer as a feedback signal. The oscillating signal from 

the transmit local oscillator 89 is provided to the phase shift circuit 92, which 

provides the oscillating signal to the I-channel mixer 86 and shifts the phase 

20 of the oscillating signal by 90° and provides the phase-shifted oscillating 

signal to the a-channel mixer 91. I-channel data (i.e., narrowband data) and 

a-channel data (i.e., wideband data) generated by the digital control section 

40 is provided through the respective filters 85, 88 to the respective mixers 

86, 91. The a-channel data low pass filter 88 has a wider bandwidth than 

25 the I-channel data low pass filter 85 with a frequency cutoff consistent with 

the required direct sequence spread spectrum data format. The mixers 86, 

91 modulate the I and a-channel data with the respective oscillating signals, 

and these modulated data signals are summed by the summing device 94. 

Lastly, the modulated oscillating signal from the summing device 94 passes 

30 through a VCO buffer amplifier 96, and is provided to the transmit section 60. 
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In the wideband mode (i.e., direct sequence spread spectrum 

communication), the receiver/transmitter operates as an ordinary direct 

sequence spread spectrum radio. The digital control section 40 controls the 

transmit and receive operation, using data from the wideband filter 78, 

5 programs the synthesizer 82 for the desired channel frequency, and outputs 

the proper spreading sequence data to the synthesizer section 80 for 

transmit on the a-channel. In the narrowband mode, the operation is the 

same, except that at the time interval defined by the beacon signal the 

receiver/transmitter is placed in the narrowband mode. The digital control 

10 section 40 selects the data from the narrowband filter 77 for reception of 

narrowband data. When transmitting, the digital control section 40 outputs 

data of a lower data rate onto the I-channel only, creating a signal of 

narrower bandwidth than the direct sequence spread spectrum signal. 

Having thus described a preferred embodiment of a multi-mode 

15 radio frequency network, it should be apparent to those skilled in the art that 

certain advantages have been achieved. It should also be appreciated that 

various modifications, adaptations, and alternative embodiments thereof may 

be made within the scope and spirit of the present invention. The invention 

is solely defined by the following claims. 
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CLAIMS 

What is Claimed is: 

1. A multi-mode radio frequency network, comprising: 

at least one first type of computing device having a first radio 

receiver/transmitter adapted for communication over a narrowband 

frequency range; 

at least one second type of computing device having a second 

10 radio receiver/transmitter adapted for communication over both said 

narrowband frequency range and a wideband frequency range; and 

a network access controller adapted for communication with 

said at least one first type of computing device and said at least one second 

type of computing device over respective ones of said narrowband and said 

15 wideband frequency ranges, said network access controller providing 

synchronization signals for coordinating timing of communications over said 

narrowband and said wideband frequency ranges. 

2. The multi-mode radio frequency network of Claim 1, 

20 wherein said second radio receiver/transmitter provides spread spectrum 

communication signals over said wideband frequency range. 

3. The multi-mode radio frequency network of Claim 2, 

wherein said spread spectrum communication signals further comprise 

25 frequency-hopping spread spectrum signals. 

30 

4. The multi-mode radio frequency network of Claim 2, 

wherein said spread spectrum communication signals further comprise direct 

sequence spread spectrum signals. 
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5. The multi-mode radio frequency network of Claim 1, 

wherein said wideband frequency range communications occur in a 

substantially asynchronous manner. 

6. The multi-mode radio frequency network of Claim 1, 

wherein said narrowband frequency range communications occur in a 

substantially synchronous manner. 

7. The multi-mode radio frequency network of Claim 1, 

10 further comprising at least one data storage/retrieval device adapted for 

communication with each of said at least one first type of computing device 

and said at least one second type of computing device over said narrowband 

frequency range. 

15 

20 

25 

8. The multi-mode radio frequency network of Claim 1, 

further comprising at least one data collection device adapted for 

communication with said at least one first type of computing device and said 

at least one second type of computing device over said narrowband 

frequency range. 

9. The multi-mode radio frequency network of Claim 1, 

wherein said synchronization signals further comprise periodic beacon 

signals. 

10. The multi-mode radio frequency network of Claim 9, 

wherein said periodic beacon signals define respective discrete time periods 

which further include a synchronous portion and an asynchronous portion. 

11. The multi-mode radio frequency network of Claim 1, 

30 wherein said second radio receiver/transmitter further comprises an 
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intermediate frequency portion having a wideband filter, a narrowband filter, 

and means for switching between said wideband and narrowband filters 

based upon said synchronization signals. 

12. The multi-mode radio frequency network of Claim 1, 

wherein said second radio receiver/transmitter further comprises: 

a receive section adapted to receive radio frequency (RF) signals 

over said wideband and said narrowband frequency ranges and having a 

dowconversion mixer to mix the RF signals with a frequency-shifted carrier 

1 O signal to downconvert the RF signals to intermediate frequency (IF) signals; 

an IF filter section adapted to receive said IF signals and 

having a wideband bandpass filter and a narrowband bandpass filter that are 

alternatively coupled to said IF signals to provide filtered IF signals; 

a demodulation section adapted to receive said filtered IF 

15 signals and recover wideband and narrowband receive signals therefrom; 

20 

a synthesizer section adapted to generate said frequency­

shifted carrier for said receive section, said frequency-shifted carrier being 

further modulated by wideband and narrowband transmit data signals to 

provide modulated transmit signals; and 

a transmit section adapted to transmit said modulated transmit 

signals. 

13. The multi-mode radio frequency network of Claim 12, 

further comprising a control section adapted to select between said 

25 wideband bandpass filter and said narrowband bandpass filter. 

14. The multi-mode radio frequency network of Claim 1, 

wherein said second radio receiver/transmitter further comprises: 

a receive section adapted to receive radio frequency (RF) 

30 signals and having a downconversion mixer to mix the RF signals with a 
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carrier signal to downconvert the RF signals to intermediate frequency (IF) 

signals; 

a demodulation section adapted to receive said filtered IF 

signals and provide in-phase and quadrature receive data signals therefrom; 

5 a synthesizer section adapted to generate said carrier for said 

10 

receive section, said carrier being further modulated by in-phase and 

quadrature transmit data signals; 

a transmit section adapted to transmit said modulated transmit 

signals; and 

a control section adapted to control switching between 

wideband and narrowband modes of said second radio receiver/transmitter, 

wherein said in-phase and quadrature receive signals comprise wideband 

data in said wideband mode of said second radio receiver/transmitter, and 

said in-phase receive signals comprising narrowband data in said 

15 narrowband mode of said second radio receiver/transmitter. 

15. The multi-mode radio frequency network of Claim 14, 

wherein said demodulation section further comprises a demodulator adapted 

to recover frequency modulation (FM) from said narrowband data and 

20 quadrature phase shift key (QPSK) modulation from said wideband data. 

25 

16. The multi-mode radio frequency network of Claim 14, 

wherein said wideband data further comprises direct sequence spread 

spectrum data. 

17. An apparatus for communicating in both narrowband 

and wideband frequency ranges comprising: 

a receive section adapted to receive radio frequency (RF) 

signals and having a downconversion mixer to mix the RF signals with a 

30 frequency-shifted carrier signal to downconvert the RF signals to 
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intermediate frequency {IF) signals; 

an IF filter section adapted to receive said IF signals and 

having a wideband bandpass filter and a narrowband bandpass filter that are 

alternatively coupled to said IF signals to provide filtered IF signals; 

a demodulation section adapted to receive said filtered IF 

signals and recover wideband and narrowband receive signals therefrom; 

a synthesizer section adapted to generate said frequency­

shifted carrier for said receive section, said frequency-shifted carrier being 

further modulated by wideband and narrowband transmit data signals to 

1 O provide modulated transmit signals; and 

a transmit section adapted to transmit said modulated transmit 

signals. 

18. The apparatus of Claim 17, wherein said demodulation 

15 section further comprises a demodulator adapted to recover frequency 

modulation {FM) from said narrowband signals and frequency shift key 

(FSK) modulation from said wideband signals. 

19. An apparatus for communicating in both narrowband 

20 and wideband frequency ranges comprising: 

25 

a receive section adapted to receive radio frequency {RF) 

signals and having a downconversion mixer to mix the RF signals with a 

carrier signal to downconvert the RF signals to intermediate frequency {IF) 

signals; 

a demodulation section adapted to receive said filtered IF 

signals and provide in-phase and quadrature receive data signals therefrom; 

a synthesizer section adapted to generate said carrier for said 

receive section, said carrier being further modul~ted by in-phase and 

quadrature transmit data signals; 
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a transmit section adapted to transmit said modulated transmit 

signals; and 

a control section adapted to control switching between 

wideband and narrowband modes of said apparatus, wherein said in-phase 

5 and quadrature receive signals comprise wideband data in said wideband 

mode of the apparatus, and said in-phase receive signals comprising 

narrowband data in said narrowband mode of the apparatus. 

20. The apparatus of Claim 19, wherein said demodulation 

10 section further comprises a demodulator adapted to recover frequency 

modulation (FM) from said narrowband data and quadrature phase shift key 

(QPSK) modulation from said wideband data. 

21. The apparatus of Claim 19, wherein said wideband data 

15 further comprises direct sequence spread spectrum data. 
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(57) The key of the invention is to introduce an in­
teroperability device in a communication system which 
i11tegrates an IEEE 802.11 transceiver and a Bluetooth 
transceiver. The device prevents that one transceiver is 
transmitting while the other is receiving, which would 
cause interference at the receiving transceiver. In addi-
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. tion, the device preferably prevents that both systems 
are transmitting at the same time to avoid interference 
at the receiving device(s). Optionally the device prohib­
its simultaneous reception of both transceivers. In that 
way the radio receiver can be shared between the de­
vices, allowing a cheaper and smaller hardware design. 
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Description 

[0001] The present invention relates to both Bluetooth and IEEE 802.11 radio communication systems. 
[0002] IEEE 802.11 is a standard for wireless systems that operate in the 2.4 - 2.5 GHz ISM (industrial, scientific 

5 and medical) band. This ISM band is available world-wide and allows unlicensed operation for spread spectrum sys­
tems. For both the US and Europe, the 2,400 - 2,483.5 MHz band has been allocated, while for some other countries, 
such as Japan, another part of the 2.4 - 2.5 GHz ISM band has been assigned. The 802.11 standard focuses on the 
MAC (medium access control) protocol and PHY (physical layer) protocol for access point (AP) based networks and 
ad-hoc networks. 

10 [0003] In access point based networks, the stations within a group or cell can communicate only directly to the access 
point. This access pointforwards messages to the destination station within the same cell or through a wired distribution 
system to another access point, from which such messages arrive finally at the destination station. In ad-hoc networks, 
the stations operate on a peer-to-peer level and there is no access point or (wired) distribution system. 
[0004] The 802.11 standard supports: DSSS (direct sequence spread spectrum) with differential encoded BPSK and 

15 QPSK; FHSS (frequency hopping spread spectrum) with GFSK (Gaussian FSK); and infrared with PPM (pulse position 
modulation). These three physical layer protocols (DSSS, FHSS and infrared) all provide bit rates of 2 and 1 Mbit/s. 
The 802.11 standard further includes extensions 11 a and 11 b. Extension 11 b is for a high rate CCK (Complementary 
Code Keying) physical layer protocol, providing bit rates 11 and 5.5 Mbit/s as well as the basic DSSS bit rates of 2 and 
1 Mbit/s within the same 2.4 - 2.5 GHz ISM band. Extension 11a is for a high bit rate OFDM (Orthogonal Frequency 

20 Division Multiplexing) physical layer protocol standard providing bit rates in the range of 6 to 54 Mbit/s in the 5 GHz 
band. The 802.11 basic medium access behaviour allows interoperability between compatible physical layer protocols 
through the use of the CSMA/CA (carrier sense multiple access with a collision avoidance) protocol and a random 
back-off time following a busy medium condition. In addition all directed traffic uses immediate positive acknowledge­
ment (ACK frame), where a retransmission is scheduled by the sender if no positive acknowledgement is received. 

25 The 802.11 CSMNCA protocol is designed to reduce the collision probability between multiple stations accessing the 
medium at the point in time where collisions are most likely occur. The highest probability of a collision occurs just after 
the medium becomes free, following a busy medium. This is because multiple stations would have been waiting for 
the medium to become available again. Therefore, a random back-off arrangement is used to resolve medium conten­
tion conflicts. In addition, the 802.11 MAC defines: special functional behaviour for fragmentation of packets; medium 

30 reservation via RTS/CTS (request-to-send/clear-to-send) polling interaction; and point co-ordination (for time-bounded 
services). 
[0005} The IEEE 802.11 MAC also defines Beacon frames, sent at a regular interval by an AP to allow STAs to 
monitorthe presence of the AP. IEEE 802.11 also defines a set of management frames including Probe Requestframes 
which are sent by an STA, and are followed by Probe Response frames sent by the AP. Probe Request frames allow 

35 an STA to actively scan whether there is an AP operating on a certain channel frequency, and for the AP to show to 
the STA what parameter settings this AP is using. 
[0006) Bluetooth technology allows for the replacement of the many proprietary cables that connect one device to 
another with one universal short-range radio link. For instance, Bluetooth radio technology built into both a cellular 
telephone and a laptop would replace the cumbersome cable used today to connect a laptop to a cellular telephone. 

40 Printers, personal digital assistant's (PDA's), desktops, computers, fax machines, keyboards, joysticks and virtually 
any other digital device can be part of the Bluetooth system. But beyond un-tethering devices by replacing the cables, 
Bluetooth radio technology provides a universal bridge to existing data networks, a peripheral interface, and a mech­
anism to form small private ad-hoc groupings of connected devices away from fixed network infrastructures. 
[0007] Designed to operate in a noisy radio frequency environment, the Bluetooth radio system uses a fast acknowl-

45 edgement and frequency hopping scheme to make the link robust. Bluetooth radio modules avoid interference from 
other signals by hopping to a new frequency after transmitting or receiving a packet. Compared with other systems 
operating in the same frequency band, the Bluetooth radio system typically hops faster and uses shorter packets. This 
makes the Bluetooth radio system more robust than other systems. Short packets and fast hopping also limit the impact 
of domestic and professional microwave ovens. Use of Forward Error Correction (FEC) limits the impact of random 

50 noise on long-distance links. The encoding is optimised for an uncoordinated environment. Bluetooth radios operate 
in the unlicensed ISM band at 2.4 GHz. A frequency hop transceiver is applied to combat interference and fading. A 
shaped, binary FM modulation is applied to minimise transceiver complexity. The gross data rate is 1 Mb/s. 
(0008] A nme-Division Duplex scheme is used for full-duplex transmission. The Bluetooth baseband protocol is a 
combination of circuit and packet switching. Slots can be reserved for synchronous packets. Each packet is transmitted 

55 in a different hop frequency. A packet nominally covers a single slot, but can be extended to cover up to five slots. 
Bluetooth can support an asynchronous data channel, up to three simultaneous synchronous voice channels, or a 
channel which simultaneously supports asynchronous data and synchronous voice. Each voice channel supports 64 
kb/s synchronous (voice) link. The asynchronous channel can support an asymmetric link of maximally 721 kb/s in 

2 
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'"either direction white permitting 57.6 kb/sin the return direction, or a 432.6 kb/s symmetric link. 
[0009) The IEEE 802.11 standard is well-established and local area networks are already implemented based on 
the standard, typically in office environments. As Bluetooth comes into the market, it is likely to be implemented in a 
domestic environment for communications within the home, for example. Thus someone with a lap-top computer may 

5 wish to connect to a IEEE 802.11 wireless local area network in the workplace, and connect to a device, such as a 
mobile telephone, using a Bluetooth interface outside of the workplace. 
[0010] It is therefore an object of the present inv6ntion to provide a means for enabling such a single device to 
interface via both an IEEE 802.11 radio system and a Bluetooth radio system. 
[0011] According to one aspect of the present invention there is provided a device incorporating a first radio system 

10 operating at a first range of frequencies of operation and a second radio system operating at a second range of fre­
quencies of operation, wherein at least a part of said first and second range of frequencies overlap, wherein the device 
further includes a control means adapted to control the first and second radio systems such that such that only one or 
the other radio system may transmit at any one time. The first radio system may be a Bluetooth system and the second 
radio system may be an IEEE 802.11 system. 

15 [0012) The device may be additionally controlled such that when one device is transmitting the other device cannot 
receive or transmit. The device may be additionally controlled such that when one device is receiving the other device 
cannot receive or transmit. 
[0013] The control means may comprise a switching means, the switching means being adapted to switch on and 
off the first and second radio systems. 

20 [0014) The control means may comprise a multiplexing means adapted to time multiplex transmissions from the first 
and second radio systems. 
[0015) The control means may comprise a multiplexing means adapted to time multiplex transmissions from the 
Bluetooth and IEEE 802.11 radio systems, the IEEE 802.11 and Bluetooth transmissions being multiplexed into Blue-
tooth time-slots. . .·· 

25 [0016] The Bluetooth transmissions may be through a single HV2 SCO link connection, the IEEE 002."11 transmis­
sions being in two time-slots in every four. The Bluetooth transmissions may be through a single HV3 SCO link con­
nection, the IEEE 802.11 transmissions being in four time-slots in every six. The Bluetooth transmissions may be 
through two HV3 SCO link connections, the IEEE 802.11 transmissions being in two time-slots in every six. 
[0017] The control means may prevent transmission of IEEE 802.11 packets during a Bluetooth ACL packet trans-

30 mission. The control means may prevent transmission of Bluetooth AGL packets during an IEEE 802.11 packet trans­
mission. 
[0018) The first and second radio systems may share a common physical layer. 
[0019) According to another aspect of the present invention there is provided a method of incorporating a first radio 
system operating at a first range of frequencies of operation and a second radio system operating at a second range 

35 of frequencies of operation, wherein at least a part of said first and second range of frequencies overlap,. into a single 
device, wherein the first and second radio systems are controlled such that only one or the other radio system may 
transmit at any one time. The first radio system may be a Bluetooth system and the second radio system may be an 
IEEE 802.11 system. 
[0020) The method may further comprise controlling the radio systems such that when one radio system is transmit-

40 ting the other device cannot receive or transmit. 
[0021) The method may further comprise controlling the radio systems such that one device is receiving the other 
device cannot receive or transmit. 
[0022] The radio systems may be controlled by switching on and off the first and second radio systems. 
[0023] The radio systems may be controlled by time multiplexing transmissions from the first and second radio sys-

45 terns. 
[0024) The method may comprise time multiplexing transmissions from the Bluetooth and IEEE 802.11 radio systems, 
the IEEE 802.11 and Bluetooth transmissions being multiplexed into Bluetooth time-slots. 
[0025] The Bluetooth transmissions may be through a single HV2 SCO link connection, the IEEE 802.11 transmis­
sions being in two time-slots in every four. The Bluetooth transmissions may be through a single HV3 SCO link con-

so nection, the IEEE 802.11 transmissions being in four time-slots in every six. The Bluetooth transmissions may be 
through two HV3 SCO link connections, the IEEE 802.11 transmissions being in two time-slots in every six. 
[0026] The method may further comprising preventing transmission of IEEE 802.11 packets during a Bluetooth ACL 
packet transmission. The method may further comprising preventing transmission of Bluetooth ACL packets during an 
IEEE 802.11 packet transmission. 

55 [0027] The first and second radio systems may share a common physical layer. 
[0028] Therefore if both an IEEE 802.11 radio transceiver and a Bluetooth radio transceiver reside in a single device 
(for instance in a laptop computer) they can transmit and receive in the same radio frequency simultaneously, even 
though both communication standards make use of the same 85 MHz wide ISM band, at around 2.4 GHz. This is 
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achieved by a Bluetooth device in a computer being prevented from transmitting data whilst an 802. 11 device is at­
tempting to receive data and vice versa. 
[0029) Even if the RF frequency that the receiving device is tuned to is different, but still in the same band that the 
transmitting device is using, the emitted power will jam the receiver, rendering it unable to receive the intended signal. 

5 [0030) The invention solves this problem by introducing an interoperability device, that is connected both to the 
medium access controller of the IEEE 802.11 device and to the baseband controller of the Bluetooth device. 
[0031] The invention also proposes an alternative solution, called dual mode operation, where the IEEE 802.11 
devices operate in a different radio frequency band than the Bluetooth system. 
[0032] The key of the invention to introduce an interoperability device in a communication system which integrates 

10 an IEEE 802.11 transceiver and a Bluetooth transceiver. The device prevents that one transceiver is transmitting while 
the other is receiving, which would cause interference at the receiving transceiver. In addition, the device prevents that 
both systems are transmitting at the same time to avoid interference at the receiving device(s). optionally the device 
prohibits simultaneous reception of both transceivers. In that way the radio receiver can be shared between the devices, 
allowing a cheaper and smaller hardware design. The invention also covers a dual band mode in which the IEE802.11 

15 device and the Bluetooth device work in a different frequency band, and allows completely parallel operation of the 
two devices. 

20 

25 

[0033] The invention will now be described by way of example with reference to the accompanying Figures, In which: 

Figure 1 illustrates a high-level architecture for implementing the present invention; 

Figure 2 illustrates the architecture of Figure 1 adapted to utilise radio re-use in accordance with a preferred em­
bodiment of the invention; 

Figure 3 illustrates a Bluetooth HV-i packet; 

Figure 4 illustrates the time-slot allocation for transmission of three different HV-i schemes; 

Figure 5 illustrates a forward and reverse packet structure for IEEE 802.11; and 

30 Figure 6 illustrates a possible single chip implementation of the present invention. 

[0034) The invention serves to solve a fundamental problem associated with providing both a Bluetooth radio system 
and an IEEE 802.11 radio system in a single device. The fundamental problem that has been identified is that if either 
one of the radio systems is transmitting, there is need to prevent the other radio system from receiving or else the 

35 receiving system will be drowned out by the transmitting system. As will be further discussed hereinbelow, further 
problems associated with the dual operation of a IEEE 802.11 and Bluetooth radio system are overcome by preferred 
embodiments of the present invention as discussed hereinbelow. 
[0035] Referring to Figure 1, there is illustrated a high-level architecture of the combination of an IEEE 802.11 radio 
system transceiver and a Bluetooth radio system transceiver in a single system, in conjunction with an interoperability 

40 device in accordance with the present invention. It will be understood by one skilled in the art that only those elements 
necessary for the implementation of the present invention are shown in Figure 1. 
[0036} The dual mode transceiver of Figure 1 comprises: an IEEE 802.11 physical layer functional element 112; an 
IEEE 802.11 MAC layer functional element 108; a Bluetooth physical layer functional element 114; a Bluetooth base­
band control functional element 11 O; and an interoperability device 106, all of which comprise a combined IEEE 802.11 

45 /Bluetooth transceiver generally designated by reference numeral 100. In addition an IEEE 802.11driver102 and a 
Bluetooth driver 104 are shown in Figure 1 . 
[0037] The IEEE 802.11 driver 102 receives IEEE 802.11 packets from the dual mode transceiver 100 on lines 116, 
and transmits IEEE 802.11 packets to the dual mode transceiver 100 on lines 116. The Bluetooth driver 104 receives 
Bluetooth packets from the dual mode transceiver 1 00 on lines 118, and transmits Bluetooth packets to the dual mode 

50 transceiver on lines 118. The operation of the respective drivers 102 and 104 is exactly the same as their operation 
would be if the device were provided with a single IEEE 802.11 or Bluetooth transceiver respectively. However their 
function may be extended in the sense that they pass on switching signal from application(s) to the interoperability 
device 106. 
[0038] The IEEE 802.11 MAC functional element 108 and the IEEE 802.11 physical functional element 112 form the 

55 IEEE 802.11 transceiver of the dual mode transceiver. The IEEE 802.11 MAC functional element 108 operates in 
accordance with the IEEE standard arrangement to control access to the IEEE 802.11 transmission medium by the 
device to which it is connected. The IEEE 802.11 MAC functional element 108 receives and transmits IEEE 802.11 
packets to and from the interoperability device 106 via lines 120, and transmits and receives IEEE 802.11 packets to 
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'Bndfrom the IEEE 802.11 physical layer functional element 112 via lines 124. The IEEE 802.11 physical layer functional 
element 112 operates in accordance with the IEEE standard arrangementto perform modulation etc. of the IEEE 802.11 
packets and transmit/receive the packets via lines 128, which interface the element to the device antenna. 
[0039] The Bluetooth baseband control functional element 110 and the Bluetooth physical layer functional element 

5 114 form the Bluetooth transceiver of the dual mode transceiver. The Bluetooth baseband control functional element 
110 operates in accordance with the Bluetooth standard arrangement to control access to the transmission medium 
by the device to which it is connected. The Bluetooth oaseband control functional element 11 O receives and transmits 
Bluetooth packets to and from the interoperability device 106 via lines 122, and transmits and receives Bluetooth 
packets to and from the Bluetooth physical layer functional element 114 via lines 126. The IEEE 802.11 physical layer 

10 functional element 114 operates in accordance with the Bluetooth standard arrangement to perform modulation etc. 
of the Bluetooth packets and transmit/receive the packets via lines 130, which interface the element to the device 
antenna. 
[0040] The control of IEEE 802.11 packets and Bluetooth packets from the respective drivers 102 and 104 to the 
respective transceiver elements 108/112 and 110/114 is controlled in accordance with the invention by the interoper-

15 ability device 106. As shown in Figure 1, the interoperability device is additionally connected to control circuitry within 
the device via control signal lines 132. 
[0041] The dual mode transceiver 100 operates in accordance with the invention in one of two modes. A first mode 
is a switching mode and a second mode is a multiplexing mode, both of which modes are discussed In further detail 
herein below. 

20 [0042] In the switching mode of operation, the interoperability device 106 deactivates the Bluetooth transceiver 
(110/114) whenever the IEEE 802. 11 transceiver (108/112) is activated, and vice versa. The interoperability device 106 
is adapted to make the decision as to which mode of operation to switch to or activate. There are several alternative 
criteria on which the interoperability device may make this decision. 
[0043] In a first alternative, the user of the device may decide which mode to switch to. For instance when the user 

25 is at home and wants to connect to the Internet through a telephone, the user may decide to switch to Bluetooth mode 
and dial up to an Internet Service Provider (ISP). When the user is in the office, where an IEEE 802.11 wireless LAN 
is present, the IEEE 802.11 mode may be selected by the user, to enable the user to log on to the network. This mode 
requires the user to know which is the appropriate interface to use for the chosen application. The user command will 
most likely be provided through an interface, such as a screen and keypad, on the device itself, and notified to the 

30 interoperability device 106 via a command signal from a central processor or controller in the device. In addition mixed 
environments, where both Bluetooth and IEEE 802.11 exist, may be present for example in an office environment. 
[0044] In an alternative, the notification of the mode of operation may be provided to the transceivers via control from 
the CPU through regular drivers, or through a dedicated interoperability device driver. 
[0045] In a second alternative, application software may control which mode the device switches to. For instance 

35 when the user chooses to synchronise a Personal Digital Assistant (PDA), the data-synchronisation application in the 
PC may tell the interoperability device to switch to Bluetooth mode. When the user chooses to surf the World Wide 
Web (WWW), the browser application (or the network driver software supporting it) may tell the interoperability device 
to switch to IEEE 802.11 mode. Again, the interoperability device 106 may be instructed via a command signal from a 
central processor or controller. 

40 [0046] In a third alternative, a protocol sniffer may determine whether it detects the presence of an IEEE 802.11 
device or a Bluetooth device on the air interface, and set the mode of the interoperability device accordingly. When 
the protocol sniffer detects both Bluetooth and IEEE 802.11 devices, it may choose a mode that the user has indicated 
as preferential, or it may consult the user as in the first alternative. Alternatively, the protocol sniffer may let the appli­
cation decide as in the second alternative. 

45 [0047] Thus in the switching mode the interoperability device operates merely to deactivate, or switch off, one of the 
two transceivers within the dual mode transceiver. This operation is transparent to the functional elements of the re­
spective transceivers, and also to the other processing functionality in the device itself. When the interoperability device 
is switched to "IEEE 802.11" mode the transceiver 100 behaves as an IEEE 802.11 transceiver. When the interoper­
ability device is switched to "Bluetooth" mode the transceiver 100 behaves as an Bluetooth transceiver. 

50 (0048] In the switching mode, turning off one transceiver when the other is transmitting means that the one transceiver 
cannot receive or transmit when the other is transmitting. Thus when employing the switching mode only one radio 
system needs to be operating at a given time, which means that the radio hardware can be reused. 
(0049] Figure 2 illustrates the dual mode transceiver of Figure 1 re-configured to utilise radio re-use. As can be seen 
from Figure 2, the functionality of the IEEE 802.11 physical layer functional element 112 and the Bluetooth physical 

55 layer functional element 114 are combined into a single functional element referred to as the IEEE 802.11/Bluetooth 
dual physical layer functional element, and denoted by reference numeral 200. The dual functional element 200 trans­
mits and receives IEEE 802.11 and Bluetooth packets on signal lines 204 to the device antenna. 
[0050] The IEEE 802.11/Bluetooth dual physical layer functional element is controlled by the interoperability device 
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via signal lines 202 to operate as the physical layer functional element for either IEEE 802. 11 or Bluetooth in accordanc~ 
with the current mode of operation selected. 
[0051) In the multiplexing mode of operation the IEEE 802.11 transmitter is switched off when the Bluetooth trans­
mitter is receiving data and the Bluetooth transmitter is switched off when the IEEE 802.11 device is receiving data. In 

5 this way one radio system is never transmitting when the other is receiving, and vice versa. The interoperability device 
106 observes the rules of the medium access control protocols, and while the transmission and reception of the IEEE 
802.11 and Bluetooth radio systems are time multiplexed, it will appear to the user that the two systems operate in 
parallel. There will, however, be some performance impact (reduced data throughput, increased data error rate, reduced 
voice quality). 

10 [0052] Furthermore, the interoperability device 106 additionally preferably does not allow the IEEE 802.1 and Blue­
tooth radio systems to transmit at the same time. Thus interference of one signal with the other at an external (remote) 
receiver is prevented. 
[0053] In a preferred implementation of the multiplexing mode, if an IEEE 802.11 packet must be transmitted, all 
Bluetooth data connections are placed in the so-called PARK mode. The interoperability device 106 will issue one 

15 HLC_Park_Mode primitive per active ACL (Asynchronous Connectionless data) connection to the Bluetooth transceiv­
er, to put all ACL connections in PARK mode. The PARK mode of the Bluetooth radio system will be familiar to one 
skilled in the art. In this way, the Bluetooth radio system is deactivated whilst an IEEE 802.11 transmission takes place. 
[0054] Although the example implementation is presented herein with reference to a discussion of the Bluetooth 
PARK mode, it will be appreciated by one skilled in the art that the Bluetooth HOLD mode may alternatively be utilised. 

20 [0055] If-there are active Bluetooth sea (Synchronous, connection-oriented voice) connections, which transmit and 
receive periodically in a 0.625 ms Bluetooth slot, then the IEEE 802.11 transceiver must schedule its packet transmis­
sions in-between the Bluetooth packets. The Bluetooth SCO connections are real-time (voice) connections. The inter­
operability device 106 must take the full IEEE packet exchange period into account, which includes an acknowledge­
ment packet (ACK) and (when the RTS/CTS transmission mode is used) an RTS and CTS packet. 

25 [0056] Further hereinbelow a detailed implementation for scheduling IEEE 802.11 packets in an active sea con­
nection is given. A 'slot-stealing' scheme is explained and a calculation of data throughput that can be achieved given. 
[0057] The IEEE 802. 11 packets may need to be as short as a single slot when such a slot-stealing scheme is 
implemented, and this implies that the interoperability device 106 has to implement a packet fragmentation and reas­
sembly scheme, so that it can divide IEEE 802.11 packets in chunks that can be accommodated in the number of 

30 Bluetooth slots that are available. The IEEE 802.11 'sown fragmentation mechanisms cannot be used, since these 
mechanisms assume that all fragments are sent consecutively. In the detailed implementation described hereinbelow, 
a suitable fragmentation scheme is discussed. 
(0058] In the following, an example is given for introducing the IEEE 802.11 functionality into a Bluetooth radio system, 
to enable both radio systems to function together in the same device. The following example is not limiting of the 

35 present invention, and the person skilled in the art will recognise that other possibilities exist for the implementation of 
such an architecture. However, as the Bluetooth specification is dominant the following is a preferred implementation. 
[0059] The standard Bluetooth radio system uses Frequency Shift Keying (FSK) modulation, sending one bit of 
infonnation per symbol time of 1µs. Thus the raw bit-rate is 1 Mbit/s. A packet consists of a preamble, containing a 
channel access code and a payload. The payload, in turn, is divided into a header (containing packet type, destination 

40 address and some other information fields) and a user payload field. 
[0060] On the synchronous connection orientated (SCO) links, voice packets are used. The voice packets are typi­
cally of the high-quality voice (HV} types HV1, HV2 or HV3. All of these packet types have a 30-byte payload. The 
most robust packet, HV1, uses rate 113 Forward Error Correction (FEC). Packet type HV2 uses rate 2/3 FEC, and type 
HV3 does not use FEC at all. The number of user bytes is 10,20 and 30 bytes respectively for HV1, HV2 and HV3. 

45 The packet layout of an Hv-i (where i::1 ,2,3} packet Is shown in Figure 3. The total duration of a HV-/voice packet is 
330 µs. Referring to Figure 3, it can be seen that the Hv-i packet 300 comprises a 72 bit preamble 302, an 1 a bit header 
304, and a 240 bit (or 30 byte) payload 306. 
[0061] In addition to the HV-itype packets, there also exists for Bluetooth a data and voice (DV) type packet. The 
DV type packet offers the same performance as HV3 (i.e. with no FEC), and carries a variable amount of data as well 

50 as voice in the same packet. However, a DV packet carries only 10 user bytes, i.e. a third of HV3's user bytes. The 
duration of the DV packet is 238 to 356 µs, depending on the amount of data carried. 
[0062) Bluetooth packets are sent in time slots, which each have a duration of 625 µs. However packets must be 
less then 625 µs to allow the radio system sufficient time to hop to another frequency between time slots. Examples 
of channel operation for HV1, HV2 and HV3 connection are shown in Figure 4, and described further hereinbelow. 

55 [0063) Figures 4(a) to 4(c) illustrate timing diagrams for a single Bluetooth voice connection, based on HV1 (Figure 
4(a)), HV2 (Figure 4(b)), or HV3 (Figure 4(c)) packets. The shaded packets are in the foiward direction (from Bluetooth 
master device to Bluetooth slave device), and the clear packets are in the reverse direction (from Bluetooth slave 
device to Bluetooth master device). Eight time slots TS1 to TS8 are shown. As can be seen forward packets are sent 
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'in odd-numbered time-slots and reverse packets are sent in even-numbered time-slots. The frequency hops, in ac­
cordance with the Bluetooth standard, on every time slot, such that the frequencies f1 to f8 are hopped-to in times slots 
TSlto TS8 respectively. 
[0064) All voice connection rates are specified to be 64 kbiVs. To achieve this rate a HV1 packet must be sent every 

5 other slot, since in every HV1 packet (1/3)X30X8 = 80 bits of user data are sent. (1/3) is the FEC used in HV1, and 
30x8 is the number of bits in a 30 byte payload. One packet is sent every 2X0.625ms time-slots, which is equal to 1.25 
milliseconds, 0.625 ms being the length of each slot. The user bit rate is thus 80/1.25 bits/ms= 64 kbit/s. Since a voice 
link is full duplex, the other remaining alternate empty slots are required for the reverse link. This allocation of forward 
and reverse packets to time-slots is shown in Figure 4(a). 

10 (0065) HV2 packets carry twice the number of user bits as HV1 packets and hence only one forward and one reverse 
packet is required for every four slots, as shown in Figure 4(b). 
[0066] HV3 packets carry twice the number of user bits as HV1 packets and hence only one forward and one reverse 
packet is required for every six slots, as shown in Figure 4(c). Thus even if there were two HV3 links active, there would 
still be required only four time-slots in every six time-slots, leaving two time-slots in every six free. 

15 [0067] As a DV packet, similar to a HV1 packet, carries only 10 user bytes, a DV packet must similarly be transmitted 
every other slot to achieve a rate of 64 kbiVs. 
[0068) Hence in combination with a single HV1 or DV voice link, no IEEE 802. 11 data traffic can be transmitted or 
received without reducing the voice quality of the transmission. 
[0069) With H single HV2 link, or HV3 links, two slots are available for IEEE 802.11 traffic. With a single HV3 link, 4 

20 slots are available for IEEE 802.11 traffic. 
[0070] Working within these parameters set by the Bluetooth transmission system, it is necessary to determine what 
IEEE 802.11 user bit rate is possible, given the available time slots. As discussed further hereinbelow, this depends 
to a certain extent on the overhead of the IEEE802.11 packet. 
[0071] IEEE 802.11 packets have either a short or a long preamble, of 96 or 192 µs respectively. The IEEE 802.11 

25 packet payload is transmitted at a rate of one byte in every symbol time with a duration of 8/11-th µs. This gives a bit 
rate of 11 Mbit/s. The payload contains a 24 byte header and a 32 bit (4 byte) CRC field, which takes 28 x (8/11) = 

20.3 µs to send in total. A SIFS (Short lnterframe Space) time of 1 O µs after correct reception of a packet, the recipient 
transmits an acknowledgement packet, which consists of a header of 96 or 192 µs. The payload contains MAC protocol 
control information of 14 bytes that take 14x 8/11 = 10.2 µs to transmit. Figure 5 depicts an IEEE 802 .11 packet trans-

30 mission. 
[0072) As shown in Figure 6, an IEEE 802.11 forward data packet 500 consists of a preamble 504, a MAC header 
506 and a data field 508. If received correctly, the receiver, responds with an acknowledgement packet 502 after a 
SIFS period. The latter packet consists of a preamble 510 and an acknowledgement field 512 comprising MAC infor­
mation. 

35 [0073) There are thus 4 scenarios to consider: there are two possible IEEE preamble lengths (96 and 192 µs); and 
there are either two or four Bluetooth "idle" periods (two and four slots). 
[0074) The scenario where two Bluetooth slots are available for transmission for IEEE transmissions having a long 
preamble is considered. 
[0075) The overhead due to preambles, SIFS, and MAC overhead amounts to [2 x 192] + 10 + [(28+14) x (8/11)] 

40 = 424.5 µs. Of the two idle slots, it is permissible only to use 625 + 366 = 991 µs according to the Bluetooth specification. 
This is to leave 625 - 366 = 259 µs to allow the radio system to hop to the frequency of the next slot. Subtract 424.5 
from 991, to get 566.5, which is the time left for actual data transmission at 11 MbiUs. In this time 566.5 / (8/11) = 779 
IEEE 802.11 bytes can be transmitted. This data can be transmitted every 4 slots. Hence the effective bit rate is equal 
to (8 x 779)/(4 x 625) = 2.5 Mbit/s. 

45 [0076) The scenario where four Bluetooth slots are available for transmission for IEEE transmissions having a long 
preamble is now considered. 
[0077) If four Bluetooth slots are available, then the time for payload transmission is equal to payload time 625 x 3 
+ 366 - 424.5 = 1817. This Equates to 1817 / (8/11) = 2498 IEEE 802.11 CCK bytes. The equivalent bit rate is now (8 
x 2498)/(6 x 625) = 5.33 Mbit/s 

50 [0078) If the calculations are repeated for short IEEE 802.11 preambles, the bit rates are 3.33 Mbit/s for an HV2 
connection or for two HV3 connections. For a single HV3 connection the bit rate is 5.89 MbiUs. The results are sum­
marised in Table 1 . 

Table 1 
55 IEEE 802.11 throughput Two Slots Four Slots 

Short preamble 3.33 Mbit/s 5.89 Mbit/s 
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Table 1 (continued) 

IEEE 802.11 throughput Two Slots Four Slots 

long preamble 2.49 Mbit/s 5.33 Mbit/s 

[0079] Table 1 shows IEEE 802.11 user throughputs if IEEE 802.11 packets are transmitted in slots that are left idle 
by Bluetooth. If there is one HV2 connection or two Hv3 connections, there are 2 idle slots to transmit. If there is one 
HV3 connection, there are 4 idle slots to transmit. If there is on HV1 or DV1 connection there are no idle slots. If there 
is no SCO connection at all, then all slots are available for transmission, and the theoretical IEEE 802.11 maximum of 
11 Mbit/s can be achieved. 
[0080] If a Bluetooth AGL packet must be transmitted, the interoperability device 106 simply holds back IEEE 802.11 
packets. As the ACL packets are none real time data packets, they can be held back. When a Bluetooth ACL packet 
is to be transmitted, an IEEE 802.11 packet transmission will not be in progress, as the AGL connection would be in 
PARK mode if an IEEE transmission was in progress, as discussed hereinabove. 
[0081] In an alternative formulation, if a Bluetooth ACL packet transmission or reception is in progress, the IEEE 
802.11 transmission is held back until the Bluetooth transmission/reception is completed. Then the Bluetooth AGL 
connection is put in HOLD or PARK mode, and the IEEE802.11 transmission can be scheduled and organised around 
sea transmissions, as described above. 
[0082] Optionally, the interoperability device has a further mode in which it will not allow the IEEE 802.11 devices 
and Bluetooth device to receive in parallel. By not allowing this, only one radio will be operating at a given time, which 
implies that the radio hardware can be reused. This again results in an architecture as shown in Figure 2. In this mode 
Bluetooth SCO slots are always received. If neither the Bluetooth nor the IEEE 802.11 transmitter need to transmit, 
the common receiver listens to either Bluetooth or IEEE 802.11 packets, according to an algorithm. 
[0083] Such an algorithm may be static; for instance the receiver listens to IEEE 802.11 in odd slots and to Bluetooth 
packets in even slots. Also given the distribution of traffic between Bluetooth and IEEE802.11, the algorithm could give 
preference to one over the other. 
[0084) Finally, the receiver may have a dual synchronisation mode, where It listens to the channel, detects on the 
fly what type of packet is in the medium (Bluetooth or IEEE 802.11 ), and reports this to the receiver, which will switch 
to the appropriate reception mode. 
[0085) Both IE EE 802.11 and Bluetooth Packets may be longer than a single slot. In that case the receiver attempts 
to receive the packet until completion. 
[0086) In a typical embodiment of the invention, the MAC controller of the IEE802.11 device and the baseband con­
troller of the Bluetooth device may be implemented in separate, dedicated processor chips. The interoperability device's 
functionality may be implemented in an additional chip. Alternatively, the functionality of the interoperability device can 
be added to the controller chips of either the Bluetooth or the IEE802.11 device. In a still further alternative, it is possible 
to integrate the IEEE 802.11 MAC control functions and the Bluetooth control function in a single chip and add the 
interoperability functionality to the same chip as well. Other arrangements of chips and division of interoperability 
functionality are also possible. 
[0087) Figure 6 illustrates an example of a "system on a chip" implementation of a combined IEEE 802.11 MAC 
controller and a Bluetooth Baseband controller. The chip 600 includes a DMA (Direct Memory Access) 610, an interrupt 
controller (Int. Ctrl) 612, timers 614, RAM (Random Access Memory) 616 all connected to a CPU (central processor 
unit) 622 via an internal bus 624, which elements are all required for both the IEEE 802.11 and Bluetooth functions. 
An external bus (Ext. Bus) block 608 is also required for both the IEEE 802.11 and Bluetooth functions, and is connected 
to the CPU 622 via internal bus 624 and to an external flash memory and/or ROM via lines 626. A USB (Universal 
Serial Bus) block 606, connected to internal bus 624, is used to interface the Bluetooth transceiver and optionally the 
IEEE 802.11 transceiver to a host PC via connections 628. The (mini) PCI block 602, connected to the internal bus 
624, is used to interface between the host PC (via connections 628) and the IEEE 802.11 transceiver. A PCI based 
interface between host PC and Bluetooth is not yet defined but is foreseen. The UART block is also connected to the 
internal bus 624 and to the external connections 628. 
[0088) The CPU micro-controller 622 runs firmware that implements the IEEE 802.11 MAC and Bluetooth baseband 
functions. A Bluetooth Link Controller block 618 and an IEEE 802.11 MAC support block 620 are connected to the 
CPU via the internal bus 624, and operate in conjunction with the CPU 622 to implement hardware assist functions for 
both the Bluetooth and IEEE 802.11 transceivers respectively. 
[0089) The Bluetooth Link Controller 618 is connected to the Bluetooth physical layer functional elements (not shown) 
via connections 632, and similarly the IEEE 802.1 MAC support block 620 is connected to the IEEE 802.11 physical 
layer functional elements (not shown) via connections 634 
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Claims 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

A device incorporating a first radio system operating at a first range of frequencies of operation and a second radio 
system operating at a second range of frequencies of operation, wherein at least a part of said first and second 
range of frequencies overlap, wherein the device further includes a control means adapted to control the first and 
second radio systems such that such that only one or the other radio system may transmit at any one time. 

The device of claim 1 wherein the first radio system is a Bluetooth system and the second radio system is an IEEE 
802.11 system. 

The device of claim 1 or claim 2 wherein the device is additionally controlled such that when one device is trans­
mitting the other device cannot receive or transmit. 

The device of any one of claims 1 to 3 wherein the device is additionally controlled such that one device is receiving 
the other device cannot receive or transmit. 

The device of claim 1 or claim 2, wherein the control means comprises a switching means, the switching means 
being adapted to switch on and off the first and second radio systems. 

The device of claim 1 or claim 2, wherein the control means comprises a multiplexing means adapted to time 
multiplex transmissions from the first and second radio systems. 

The device of claim 2, wherein the control means comprises a multiplexing means adapted to time multiplex trans­
missions from the Bluetooth and IEEE 802.11 radio systems, the IEEE 802.11 and Bluetooth transmissions being 
multiplexed into Bluetooth time-slots. 

The device of claim 7, wherein the Bluetooth transmissions are through a single HV2 SCO link connection, the 
IEEE 802.11 transmissions being in two time-slots in every four. 

The device of claim 7, wherein the Bluetooth transmissions are through a single HV3 SCO link connection, the 
IEEE 802.11 transmissions being in four time-slots in every six. 

10. The device of claim 7, wherein the Bluetooth transmissions are through two HV3 SCO link connections, the IEEE 
802.11 transmissions being in two time-slots in every six. 

11. The device of claim2 wherein the control means prevents transmission of IEEE 802.11 packets during a Bluetooth 
AGL packet transmission. 

12. The device of claim 2 wherein the control means prevents transmission of Bluetooth ACL packets during an IEEE 
40 802.11 packettransmission. 

13. The device of any one of claims 1 to 12 in which the first and second radio systems share a common physical layer. 

14. A method of incorporating a first radio system operating at a first range of frequencies of operation and a second 
45 radio system operating at a second range of frequencies of operation, wherein at least a part of said first and 

second range offrequencies overlap, into a slngle device, wherein the first and second radio systems are controlled 
such that only one or the other radio system may transmit at any one time. 

15. The method of claim 14 wherein the first radio system is a Bluetooth system and the second radio system is an 
so IEEE 802.11 system. 

16. The method of claim 14 or 15 further comprising controlling the radio systems such that when one radio system 
is transmitting the other device cannot receive or transmit. 

55 17. The method of any one of claims 14 to 16 further comprising controlling the radio systems such that one device 
is receiving the other device cannot receive or transmit. 

18. The method of claim 14 or 15 wherein the radio systems are controlled by switching on and off the first and second 
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19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 
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radio systems. 

The device of claim 14 or claim 15 wherein the radio systems are controlled by time multiplexing transmissions 
from the first and second radio systems. 

The method of claim 15, comprising time multiplexing transmissions from the Bluetooth and IEEE 802.11 radio 
systems, the IEEE 802.11 and Bluetooth transmirsions being multiplexed into Bluetooth time-slots. 

The method of claim 20, wherein the Bluetooth transmissions are through a single HV2 SCO link connection, the 
IEEE 802.11 transmissions being in two time-slots in every four. 

The method of claim 20, wherein the Bluetooth transmissions are through a single HV3 SCO link connection, the 
IEEE 802.11 transmissions being in four time-slots in every six. 

The method of claim 20, wherein the Bluetooth transmissions are through two HV3 SCO link connections, the 
IEEE 802.11 transmissions being in two time-slots in every six. 

The method of claim 15 further comprising preventing transmission of IEEE 802.11 packets during a Bluetooth 
AGL packet transmission. 

The method of claim 15 further comprising preventing transmission of Bluetooth ACL packets during an IEEE 
802.11 packet transmission. 

The method of any one of claims 14 to 25 in which the first and second radio systems share a common physical 
layer. 
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Method, network and control station for the two-way alternate control of radio systems of 

different standards in the same frequency band 

The invention relates to a method of alternate control of radio systems of 

different standards in the same frequency band. 

A radio system for wireless transmission of information is allowed to use 

transmission power only in accordance with standards. The national regulation authority 

determines on what frequencies with what transmission power and in accordance with what 

radio interface standard a radio system is allowed to transmit. For this purpose there is 

provided for so-termed ISM :frequency bands (Industrial Scientific Medical) that radio 

systems transmit in the same frequency band in accordance with different radio interface 

standards. An example of this is the US radio system IEEE802.11 a and the European ETSI 

BRAN HiperLAN/2. The two radio systems transmit in the same frequency bands between 

- 5.5 GHz and 5.875 GHz with approximately the same radio transmission method, but 

different transmission protocols. 

In the event of interference, method were standardized for an active switching 

to another frequency within the permitted frequency band, for controlling transmission power 

and for the adaptive coding and modulation to reduce interference. Radio systems of 

wideband LANs of the radio interface standards ETSI BRAN HiperLAN/2 and IEEE802.1 la .. 
utilize the same radio transmission method, a 64-carrier OFDM method and an adaptive 

modulation and coding. About the same modulation and coding methods (Link Adaptation, 

20 LA) are defined for the two standards. 

The Medium Access Control (MAC) of the two systems is totally different. 

ETSI BRAN HiperLAN/2 utilizes a centrally controlled reservation-based method in which a 

radio station takes over the role of a central instance co-ordinating the radio resources. This 

central radio station (Access Point, AP) which may be an access point to the wide area 

25 network, periodically signals every 2 ms the MAC frame structure from the AP and the 

associated stations if required. 

The IEEE802.1 la standard describes a CSMA/CA (Carrier Sense Multiple 

Access/Collision Avoidance) method not based on reservations, in which all the radio 
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stations listen in on the medium and assume that the channel is unused for a minimum 

duration (Short InterFrame Space, SIFS) before 802.1 la-MAC frames, thus user data 

packets, are transmitted if necessary. The method is highly suitable for self-organizing ad hoc 

networks, but requires positive acknowledgements of all the packets. Measures supporting 

5 service quality (Point Coordination Function PCF) in addition allow the support of 

multimedia applications. Fig. 2 shows by way of example the sequence for media access in 

accordance with IEEE802.1 la. In accordance with a variant of the standard a station is to 

then transmit an RTS packet (Ready To Send) and wait for a CTS packet (Clear To Send) 

from the addressed station before it is allowed to transmit user data. All the other stations in 

10 the radio coverage area set a time monitoring (Network Allocation Vector, NA V) and do not 

transmit until the addressed station has sent an acknowledgement (ACK.nowledge, ACK). 

25 

Wideband LANs in accordance with the HiperLAN/2 and 802.1 la standards 

will operate in the same frequency band in the future between 5.15 and 5.825 GHz. The 

wideband LANs work with Transmitter Power Control (TPC), it is true, with adaptive radio 

transmission methods and the Dynamic Frequency Selection (DFS) to minimize the 

alternating interfering effects, these methods, however, do not make optimum use and 

spreading possible of the radio channels over the stations which transmit in accordance with 

different standards. The guarantee of the service quality necessary for the multimedia 

applications is impossible in the case of interference caused by their own stations or stations 

of outside systems. In case of alternating interference, systems do not work efficiently and 

occupy a frequency channel even at low transmission rates. 

It is an object of the invention to provide a method, a wireless network and a 

control station which make efficient use of radio transmission channels possible. 

This object is achieved for the method in accordance with the invention by an 

interface control protocol method for a radio system, which system comprises at least a 

frequency band provided for the alternate use of a first and a second radio interface standard, 

the radio system comprising stations which operate in accordance with a first radio interface 

.standard and/or a second radio interface standard, respectively, a control station being 

30 provided which controls the alternate use of the frequency band. 

The invention is based on the idea of providing a comprehensive standard 

exchange of implicit or explicit control information in systems that have the same radio 

transmission methods but different radio transmission protocols. This makes a simple and 

efficient use possible of a radio channel via a plurality of radio interface standards. 

Page 128 of 290



PHDE000238 

3 29.03.2002 

The radio system comprises one or more stations. The stations may be, for 

example, computers of a wireless local area network. These stations may be arranged, for 

example, only for operation in accordance with a first or second radio interface standard. But 

it is also possible for stations to operate in accordance with both the first and the second radio 

5 interface standard. 

A first number of stations preferably forms a wireless local area network in 

accordance with a first radio interface standard and a second number of stations forms a 

wireless network in accordance with a second radio interface standard. The first radio 

interface standard may be, for example, the HiperLAN/2 standard and the second radio 

10 interface standard may be the IEEE802.1 la standard. 

For these two standards is reserved the frequency band from 5 .15 GHz to 

5.825 GHz. 

In accordance with the invention a control station is provided which controls 

g the alternate use of the common frequency band of the two radio interface standards. 

1® The control station is preferably a station that may operate in accordance with 
~ 

both the first and the second radio interface standard. 

The control of the alternate use of the common frequency band may be 

effected in various ways. For example, it is possible to provide certain predefinable time 

intervals for the use of the first and second radio interface standard and allocate the frequency 

band alternately to the first radio interface standard and then to the second radio interface 

standard in a kind of time-division multiplex mode. 

However, it is advantageous to effect the allocation by means of adaptive 

protocols. The common radio channel can then be utilized more effectively particularly when 

the demand for transmission capacity in accordance with the first and the second radio 

25 interface standard varies. 

In the advantageous embodiment of the invention as claimed in claim 2, the 

control station is provided, on the one hand, for controlling the access to the frequency band 

for stations operating in accordance with the first radio interface standard. If the first radio 

interface standard is, for example, the HiperLAN/2 standard, the control station performs the 

30 function of the central controller (Access Point AP) in accordance with this standard. In that 

case the stations of the HiperLAN/2 standard send a request for capacity to the control station 

and the control station allocates transmission capacity to each respective station. 

On the other hand, the control station is provided in an advantageous 

embodiment of the invention as claimed in claim 2 for releasing the common frequency band 
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for access by stations operating in accordance with the second radio interface standard, if 

stations operating in accordance with the first radio interface standard do not request access 

to the frequency band. In this advantageous embodiment of the invention the first radio 

interface standard is given priority over the second radio interface standard in this manner. 

5 The release of the common frequency band for the second radio interface standard may be 

effected, for example, explicitly by the sending of control information to the stations of the 

second radio interface standard. 

Alternatively, it is possible, for example, that the point coordinator provided in 

accordance with the IEEE802. l 1 a standard operates as the central control station and controls 

I 0 the alternate access of stations of the first and second radio interface standard to the common 

frequency band. In this advantageous embodiment of the invention the point coordinator 

could for example periodically render the common frequency band available to another radio 

interface standard, for example, to the HiperLAN/2 standard. 

"'~ In the advantageous embodiment as claimed in claim 3, the control is effected 
:.;-

~2 in that the control station determines the respective duration in which the stations operating in 
~y 

accordance with the second radio interface standard can utilize the common frequency band. 

Determining the duration may advantageously be effected as claimed in claim 4 in that the 

control station sends a broadcast signal which informs the stations of a time period in which 

the frequency band can be used by stations operating in accordance with the second radio 

interface standard. 

It is an advantage of the invention that when radio systems are operated in 

phases in which no information is sent or received by a radio station in accordance with a 

first radio interface standard, the additional sending of information in accordance with 

another radio interface standard becomes possible, so that the access to the radio channel can 

25 be controlled by competing radio systems. 

It is then possible for a first radio station operating in accordance with a first 

radio interface standard to additionally carry out certain functions described in a second radio 

interface standard, while the first radio station or a coordinating further radio station that 

transmits in accordance with the first radio interface standard determines the beginning and 

30 duration of the phase that may be used by the first station for transmission in accordance with 

the second radio interface standard. 

Depending on the radio interface standard, beginning and duration can be 

defined only approximately, while the respective standards are violated regularly or from 

time to time. The first station may preferably end the phase during which it transmits in 
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accordance with the second radio interface standard, while disregarding resulting interference 

in stations operating in accordance with the second radio interface standard. 

The first radio station may, in addition to functions in accordance with the 

second radio interface standard, also carry out functions that cause radio systems working in 

5 accordance with the second radio interface standard or radio systems working in accordance 

with the first radio interface standard to interpret the radio channel as interfered and occupy 

another radio channel for its own operation. 

The efficient common use of a radio channel by different radio systems may 

be achieved via a suitable control protocol method. Such a radio interface control protocol 

10 method enables a first station of a radio system working in accordance with the first radio 

interface standard to control the access times to the radio channel by other stations. For this 

purpose this first station then has to carry out functions described in another, second radio 

interface standard in addition to the functions laid down by its own first radio interface 

standard at times at which stations working in accordance with the first radio interface 

1~ standard do not send and do not expect information in accordance with the standard from the 
~g 

first station, while the first station or a further station determines the duration for which the 

first station is allowed to transmit in accordance with the second radio interface standard. The 

- duration of the operation in accordance with the second radio interface standard need not be 

.~ determined exactly but may also be determined approximately. A transmission in accordance 

1(t. with the first radio interface standard can provide that the first station terminates the use of 
~;;;; 

bJ the radio interface in accordance with the second radio interface standard without taking 

resulting interference into account in stations that send in accordance with the second radio 

interface standard. 

The object of the invention is achieved for the network by a wireless network 

25 that has at least one frequency band that is provided for the alternate use by a first and a 

second radio interface standard, while the wireless network comprises stations that work in 

accordance with the first and/or the second radio interface standard, a control station being 

provided which controls the alternate use of the frequency band. 

30 Several examples of embodiment of the invention will be further explained 

below with reference to the drawing in the Figs. 1 to 3, in which: 

Fig. 1 shows the frame structure in accordance with the ETSI BRAN 

HiperLAN/2 standard, 
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Fig. 2 gives a diagrammatic representation of the access to a radio channel in 

systems in accordance with the IEEE802.1 la standard, and 

Fig. 3 shows two wireless local area networks in accordance with a first and a 

second radio interface standard. 

Fig. 1 shows the structure of the HiperLAN/2-MAC frame. 

Fig. 2 diagrammatically shows the media access in systems working in 

accordance with the radio interface standard IEEE802. l 1 a. 

In a HiperLAN/2 system the central controller can be controlled via the 

10 Access Point (AP) which periodically generates the MAC frame and then transmits the data 

of the broadcast phase to individually control the service quality (packet delay sending rate 

and so on) of individual links. 

Transmission in Figs. 1 and 2 with respect to the associated standards is 

understood to mean that a HiperLAN/2 AP in a partially unused downlink, uplink and direct­

mode phase could dispense with sending useless (dummy) information and giving 802.11-

systems no opportunity to observe an unused channel for a period of time SIFS and starting 

the run as shown in Fig. 2. The AP could readily regain the control in which the transmission 

" in accordance with the HiperLan/2 standard does not suppress the broadcast phase, but 

~"' transmission takes place. Likewise, the function PCF of the 802.11 standard could be used to 
T 

::lfi. occasionally render the radio channel available to HiperLAN/2 systems with a time limit 
::;:f:1,: 

1:;} (periodically). 

The alternate control of radio systems of different standards, which control is 

proposed here and discussed with respect to an example of the wideband LANs ETSI BRAN 

HiperLAN/2 and IEEE802.1 la, may guarantee in a heterogeneous environment in which 

25 various radio systems simultaneously transmit very close together in the same spectrum, a 

decentrally controlled adaptivity relative to the transmission capacity available in the 

respective systems for the management of the respective current traffic supply, of the 

required service quality and of the environment of use. When the integrated controller in 

accordance with the invention is used, different radio systems may be made compatible in the 

30 way that they constructively coexist in the same :frequency band and then can provide 

services that require a high service quality. The radio spectrum is clearly used more 

efficiently; without the implementation of the new method this is only possible with 

respective exclusively used radio channels. 

Fig. 3 diagrammatically shows two wireless local area networks. 
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A first wireless local area network comprises three stations 10, 11 and 12. 

These three stations 10, 11 and 12 work in accordance with the first radio interface standard 

A, for example, in accordance with the HiperLAN/2 standard. 

A second wireless local area network includes four stations 14, 15, 16 and 17. 

5 These four stations 14, 15, 16 and 17 work in accordance with the second radio interface 

standard B, for example, in accordance with the IEEE802.1 la standard. 

The stations may be, for example, computers which include a radio interface. 

The communication between the individual stations is effected in a wireless fashion, for 

example, by radio. 

lO For wireless local area networks in accordance with the HiperLAN/2 and 

IEEE802.1 la standards the frequency band is comprised between 5.15 GHz and 5.825 GHz. 

A central control station 13 is provided which controls the alternate access by 

the first wireless network and the second wireless network to the common frequency band. 

This may be effected in an advantageous manner in that the station 13 sends a 

broadcast message to the stations 14 to 17 of the IEEE802.11 a standard when the stations 10 

to 12 do not need transmission capacity. This broadcast message preferably contains time 

information which informs the stations 14 to 17 of the IEEE802.11 standard how long they 

are allowed to utilize the common frequency band. During this time the control station 13 can 

also carry out functions in accordance with the IEEE802.1 la standard, for example, also be 

used for data transmission in accordance with the IEEE802.l la standard. 

If the stations 10 to 12 of the first wireless network are HiperLAN/2 stations, 

the control station 13 preferably also operates as the central control station (Access Point) of 

the HiperLAN/2 network and co-ordinates its radio resources. In HiperLAN/2 systems it is 

planned beforehand at what time the stations are allowed to send. For this purpose the 

25 HiperLAN/2 systems have a central controller (Access Point, AP) which receives the 

requests for capacity from the various stations and assigns capacity accordingly. The central 

control station 13 is preferably also provided for carrying out the function of the access point 

of the HiperLAN/2 standard. The central control station 13 then periodically signals every 2 

ms the MAC frame structure in accordance with the requirements of the individual stations of 

30 the HiperLAN/2 network. 

Alternatively, it is also possible, however, in HiperLAN/2 systems for the 

function of the access point and the function of the alternating control of the access to the 

common frequency band by the first wireless network and the second wireless network to be 

realized in separate stations. In that case, however, with respect to the duration in which the 
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frequency band can be utilized by the first or second radio interface standard a data exchange 

is necessary between these separate stations. 

Alternatively, it is possible, for example, for the point co-ordinator provided in 

accordance with the IEEE802.11 standard to operate as a central control station and to 

5 control the alternate access to the common frequency band by stations of the first and second 

radio interface standards. In this embodiment the point co-ordinator would, for example, 

periodically render the common frequency band available to another radio interface standard, 

for example, to the HiperLAN/2 standard. 
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CLAIMS: 

1. An interface-control protocol method for a radio system which has at least one 

frequency band that is provided for the alternate use by a first and a second radio interface 

standard, the radio system comprising stations which operate in accordance with a first radio 

interface standard and/or a second radio interface standard, a control station being provided 

5 which controls the alternate use of the frequency band. 

2. A method as claimed in claim 1, characterized in that the control station 

controls the access to the frequency band for stations working in accordance with the first 

radio interface standard and in that the control station renders the frequency band available 

~ for access by the stations working in accordance with the second radio interface standard if w 
stations working in accordance with the first radio interface standard do not request access to 

the frequency band. 

3. A method as claimed in claim 1, characterized in that the control station e determines the respective duration in which the stations working in accordance with the 

second radio interface standard are allowed to utilize the frequency band. 

4. A method as claimed in claim 1, characterized in that the control station sends 

a broadcast signal informing the stations of a time duration in which the frequency band can 

20 be used by stations working in accordance with the second radio interface standard. 

25 

5. A method as claimed in claim 3, characterized in that the duration of operation 

in accordance with the first and second radio interface standards is laid down only 

approximately while the respective standards are violated regularly or from time to time. 

6. A method as claimed in claim 1, characterized in that the control station 

terminates the use of the radio interface in accordance with the second radio interface 

standard by transmitting in accordance with the first radio interface standard, without taking 
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account of resulting interference in stations working in accordance with the second radio 

interface standard. 

7. A method as claimed in claim 1, characterized in that the control station 

5 controls the access to the frequency band by stations working in accordance with the first 

radio interface standard and in that duration and type of control of the radio interface in 

accordance with the second radio interface standard is determined by a further station and 

transmitted to the control station. 

10 8. A method as claimed in claim 1, characterized in that the control station, in 

addition to functions in accordance with the second radio interface standard, also carries out 

functions which cause radio systems in accordance with the second radio interface standard 

to interpret the radio channel as interfered and to seize another radio channel for its own 

operation. 

9. A method as claimed in claim 1, characterized in that the control station also 

carries out functions which cause radio systems in accordance with the first radio interface 

standard to interpret the radio channel as interfered and to seize another radio channel for its 

own operation. 

10. A wireless network comprising at least one frequency band provided for the 

alternate use by a first and a second radio interface standard, the wireless network comprising 

stations which work in accordance with a first radio interface standard and/or in accordance 

with a second radio interface standard, a control station being provided which controls the 

25 alternate use of the frequency band. 

11. A control station for a wireless network, the control station being provided for 

controlling the alternate use of a frequency band by stations which work in accordance with a 

first radio interface standard and stations which work in accordance with a second radio 

3 0 interface standard. 
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ABSTRACT: 

The invention relates to an interface-control protocol method for a radio 

system, which has at least one frequency band provided for the two-way alternate utilization 

of a first and a second radio interface standard. The radio system comprises a number of 

stations, which each function in accordance with a first radio interface standard and/or in 

5 accordance with a second radio interface standard, in which a control station is provided that 

controls the two-way alternate utilization of the frequency band. 

Fig. 3 
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Method, network and control station for the two-way alternate control of radio systems of 

different standards in the same frequency band 

The invention relates to a method of alternate control of radio systems of 

different standards in the same frequency band. 

A radio system for wireless transmission of information is allowed to use 

.5 transmission power only in accordance with standards. The national regulation authority 

determines on what frequencies with what transmission power and in accordance with what 

radio interface standard a radio system is allowed to transmit. For this purpose there is 

~¥ 

provided for so-termed ISM frequency bands (Industrial Scientific Medical) that radio 

systems transmit in the same frequency band in accordance with different radio interface 

standards. An example of this is the US radio system IEEE802.11 a and the European ETSI 

BRAN HiperLAN/2. The two radio systems transmit in the same frequency bands between 

5.5 GHz and 5.875 GHz with approximately the same radio transmission method, but 

different transmission protocols. 

In the event of interference, method were standardized for an active switching 

~ . to another frequency within the permitted frequency band, for controlling transmission power 
ru 

and for the adaptive coding and modulation to reduce interference. Radio systems of 

wideband LANs of the radio interface standards ETSI BRAN HiperLAN/2 and IEEE802.11 a .. 
utilize the same radio transmission method, a 64-carrier OFDM method and an adaptive 

modulation and coding. About the same modulation and coding methods (Link Adaptation, 

20 LA) are defined for the two standards. 

The Medium Access Control (MAC) of the two systems is totally different. 

ETSI BRAN HiperLAN/2 utilizes a centrally controlled reservation-based method in which a 

radio station takes over the role of a central instance co-ordinating the radio resources. This 

central radio station (Access Point, AP) which may be an access point to the wide area 

25 network, periodically signals every 2 ms the MAC frame structure from the AP and the 

associated stations if required. 

The IEEE802. l la standard describes a CSMA/CA (C'1!fier Sense Multiple 

Access/Collision Avoidance) method not based on reservations, in which all the radio 
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stations listen in on the medium and assume that the channel is unused for a minimum 

duration (Short Inter Frame Space, SIFS) before 802.11 a-MAC frames, thus user data 

packets, are transmitted if necessary. The method is highly suitable for self-organizing ad hoc 

networks, but requires positive acknowledgements of all the packets. Measures supporting 

5 service quality (Point Coordination Function PCF) in addition allow the support of 

multimedia applications. Fig. 2 shows by way of example the sequence for media access in 

accordance with IEEE802.1 la. In accordance with a variant of the standard a station is to 

c 
£ 

2b! 
=J='. 
= 
bJ 
"", rn 

then transmit an RTS packet (Ready To Send) and wait for a CTS packet (Clear To Send) 

from the addressed station before it is allowed to transmit user data. All the other stations in 

the radio coverage area set a time monitoring (Network Allocation Vector, NAV) and do not 

transmit until the addressed station has sent an acknowledgement (ACKnowledge, ACK). 

Wideband LANs in accordance with the HiperLAN/2 and 802.1 la standards 

will operate in the same frequency band in the future between 5.15 and 5.825 GHz. The 

wideband LANs work with Transmitter Power Control (TPC), it is true, with adaptive radio 

transmission methods and the Dynamic Frequency Selection (DFS) to minimize the 

alternating interfering effects, these methods, however, do not make optimum use and 

spreading possible of the radio channels over the stations which transmit in accordance with 

different standards. The guarantee of the service quality necessary for the multimedia 

applications is impossible in the case of interference caused by their own stations or stations 

of outside systems. In case of alternating interference, systems do not work efficiently artd 

occupy a frequency channel even at low transmission rates. 

It is an object of the invention to provide a method, a wireless network and a 

control station which make efficient use of radio transmission channels possible. 

25 This object is achieved for the method in accordance with the invention by an 

interface control protocol method for a radio system, which system comprises at least a 

frequency band provided for the alternate use of a first and a second radio interface standard, 

the radio system comprising stations which operate in accordance with a first radio interface 

standard and/or a second radio interface standard, respectively, a control station being 

30 provided which controls the alternate use of the frequency band. 

The invention is based on the idea of providing a comprehensive standard 

exchange of implicit or explicit control information in systems that have the same radio 

transmission methods but different radio transmission protocols. This makes a simple and 

efficient use possible of a radio channel via a plurality of radio interface standards. 
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The radio system comprises one or more stations. The stations may be, for 

example, computers of a wireless local area network. These stations may be arranged, for 

example, only for operation in accordance with a first or second radio interface standard. But 

it is also possible for stations to operate in accordance with both the first and the second radio 

5 interface standard. 

A first number of stations preferably forms a wireless local area network in 

accordance with a first radio interface standard and a second number of stations forms a 

wireless network in accordance with a second radio interface standard. The first radio 

interface standard may be, for example, the HiperLAN/2 standard and the second radio 

10 interface standard may be the IEEE802. l 1 a standard. 

2~ 
~ :..; 

For these two standards is reserved the frequency band from 5 .15 GHz to 

5.825 GHz. 

In accordance with the invention a control station is provided which controls 

the alternate use of the common frequency band of the two radio interface standards. 

The control station is preferably a station that may operate in accordance with 

both the first and the second radio interface standard. 

The control of the alternate use of the common frequency band may be 

effected in various ways. For example, it is possible to provide certain predefinable time 

intervals for the use of the first and second radio interface standard and allocate the frequency 

band alternately to the first radio interface standard and then to the second radio interface 

standard in a kind of time-division multiplex mode. 

However, it is advantageous to effect the allocation by means of adaptive 

protocols. The common radio channel can then be utilized more effectively particularly when 

the demand for transmission capacity in accordance with the first and the second radio 

25 interface standard varies. 

In the advantageous embodiment of the invention as claimed in claim 2, the 

control station is provided, on the one hand, for controlling the access to the frequency band 

for stations operating in accordance with the first radio interface standard. If the first radio 

interface standard is, for example, the HiperLAN/2 standard, the control station performs the 

30 function of the central controller (Access Point AP) in accordance with this standard. In that 

case the stations of the HiperLAN/2 standard send a request for capacity to the control station 

and the control station allocates transmission capacity to each respective station. 

On the other hand, the control station is provided in an advantageous 

embodiment of the invention as claimed in claim 2 for releasing the common frequency band 
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for access by stations operating in accordance with the second radio interface standard, if 

stations operating in accordance with the first radio interface standard do not request access 

to the frequency band. In this advantageous embodiment of the invention the first radio 

interface standard is given priority over the second radio interface standard in this manner. 

5 The release of the common frequency band for the second radio interface standard may be 

effected, for example, explicitly by the sending of control information to the stations of the 

second radio interface standard. 

10 

Alternatively, it is possible, for example, that the point coordinator provided in 

accordance with the IEEE802.11 a standard operates as the central control station and controls 

the alternate access of stations of the first and second radio interface standard to the common 

frequency band. In this advantageous embodiment of the invention the point coordinator 

could for example periodically render the common frequency band available to another radio 

interface standard, for example, to the HiperLAN/2 standard. 

In the advantageous embodiment as claimed in claim 3, the control is effected 

in that the control station determines the respective duration in which the stations operating in 

accordance with the second radio interface standard can utilize the common frequency band. 

Determining the duration may advantageously be effected as claimed in claim 4 in that the 

control station sends a broadcast signal which informs the stations of a time period in which 

the frequency band can be used by stations operating in accordance with the second radio 

interface standard. 

It is an advantage of the invention that when radio systems are operated in 

phases in which no information is sent or received by a radio station in accordance with a 

first radio interface standard, the additional sending of information in accordance with 

another radio interface standard becomes possible, so that the access to the radio channel can 

25 be controlled by competing radio systems. 

It is then possible for a first radio station operating in accordance with a first 

radio interface standard to additionally carry out certain functions described in a second radio 

interface standard, while the first radio station or a coordinating further radio station that 

transmits in accordance with the first radio interface standard determines the beginning and 

30 duration of the phase that may be used by the first station for transmission in accordance with 

the second radio interface standard. 

Depending on the radio interface standard, beginning and duration can be 

defined only approximately, while the respective standards are violated regularly or from 

time to time. The first station may preferably end the phase during which it transmits in 
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accordance with the second radio interface standard, while disregarding resulting interference 

in stations operating in accordance with the second radio interface standard. 

The first radio station may, in addition to functions in accordance with the 

second radio interface standard, also carry out functions that cause radio systems working in 

5 accordance with the second radio interface standard or radio systems working in accordance 

with the first radio interface standard to interpret the radio channel as interfered and occupy 

another radio channel for its own operation. 

The efficient common use of a radio channel by different radio systems may 

be achieved via a suitable control protocol method. Such a radio interface control protocol 

10 method enables a first station of a radio system working in accordance with the first radio 

interface standard to control the access times to the radio channel by other stations. For this 

purpose this first station then has to carry out functions described in another, second radio 

interface standard in addition to the functions laid down by its own first radio interface 

standard at times at which stations working in accordance with the first radio interface 

standard do not send and do not expect information in accordance with the standard from the 

first station, while the first station or a further station determines the duration for which the 

first station is allowed to transmit in accordance with the second radio interface standard. The 

duration of the operation in accordance with the second radio interface standard need not be 

determined exactly but may also be determined approximately. A transmission in accordance 

with the first radio interface standard can provide that the first station terminates the use of 

the radio interface in accordance with the second radio interface standard without taking 

resulting interference into account in stations that send in accordance with the second radio 

interface standard. 

The object of the invention is achieved for the network by a wireless network 

25 that has at least one frequency band that is provided for the alternate use by a first and a 

30 

second radio interface standard, while the wireless network comprises stations that work in 

accordance with the first and/or the second radio interface standard, a control station being 

provided which controls the alternate use of the frequency band. 

Several examples of embodiment of the invention will be further explained 

below with reference to the drawing in the Figs. 1 to 3, in which: 

Fig. 1 shows the frame structure in accordance with the ETSI BRAN 

HiperLAN/2 standard, 

Page 159 of 290



5 

PHDE000238 • • 6 29.03.2002 

Fig. 2 gives a diagrammatic representation of the access to a radio channel in 

systems in accordance with the IEEE802.1 la standard, and 

Fig. 3 shows two wireless local area networks in accordance with a first and a 

second radio interface standard. 

Fig. 1 shows the structure of the HiperLAN/2-MAC frame. 

Fig. 2 diagrammatically shows the media access in systems working in 

accordance with the radio interface standard IEEE802. l la. 

In a HiperLAN/2 system the central controller can be controlled via the 

10 Access Point (AP) which periodically generates the MAC frame and then transmits the data 

of the broadcast phase to individually control the service quality (packet delay sending rate 

and so on) of individual links. 

Transmission in Figs. 1 and 2 with respect to the associated standards is 

understood to mean that a HiperLAN/2 AP in a partially unused downlink, uplink and direct-

mode phase could dispense with sending useless (dummy) information and giving 802.11-

systeins no opportunity to observe an unused channel for a period of time SIFS and starting 

the run as shown in Fig. 2. The AP could readily regain the control in which the transmission 

in accordance with the HiperLan/2 standard.does not suppress the broadcast phase, but 

transmission takes place. Likewise, the function PCF of the 802.11 standard could be used to 

occasionally render the radio channel available to HiperLAN/2 systems with a time limit 

(periodically). 

The alternate control of radio systems of different standards, which control is 

proposed here and discussed with respect to an example of the wideband LANs ETSI BRAN 

HiperLAN/2 and IEEE802.11 a, may guarantee in a heterogeneous environment in which 

25 various radio systems simultaneously transmit very close together in the same spectrum, a 

decentrally controlled adaptivity relative to the transmission capacity available in the 

respective systems for the management of the respective current traffic supply, of the 

required service quality and of the environment of use. When the integrated controller in 

accordance with the invention is used, different radio systems may be made compatible in the 

30 way that they constructively coexist in the same frequency band and then can provide 

services that require a high service quality. The radio spectrum is clearly used more 

efficiently; without the implementation of the new method this is only possible with 

respective exclusively used radio channels. 

Fig. 3 diagrammatically shows two wireless local area networks. 

Page 160 of 290



PHDE000238 • • 7 29.03.2002 

A first wireless local area network comprises three stations 10, 11 and 12. 

These three stations 10, 11 and 12 work in accordance with the first radio interface standard 

A, for example, in accordance with the HiperLAN/2 standard. 

A second wireless local area network includes four stations 14, 15, 16 and 17. 

5 These four stations 14, 15, 16 and 17 work in accordance with the second radio interface 

standard B, for example, in accordance with the IEEE802.1 la standard. 

10 

The stations may be, for example, computers which include a radio interface. 

The communication between the individual stations is effected in a wireless fashion, for 

example, by radio. 

For wireless local area networks in accordance with the HiperLAN/2 and 

IEEE802.1 la standards the frequency band is comprised between 5.15 GHz and 5.825 GHz. 

A central control station 13 is provided which controls the alternate access by 

the first wireless network and the second wireless network to the common frequency band. 

This may be effected in an advantageous manner in that the station 13 sends a 

broadcast message to the stations 14 to 17 of the IEEE802 .11 a standard when the stations 10 

to 12 do not need transmission capacity. This broadcast message preferably contains time 

information which informs the stations 14 to 17 of the IEEE802.11 standard how long they 

are allowed to utilize the coffimon frequency band. During this time the control station 13 can 

also carry out functions in accordance with the IEEE802.11 a standard, for example, also be 

used for data transmission in accordance with the IEEE802. l 1 a standard. 

If the stations 10 to 12 of the first wireless network are HiperLAN/2 stations, 

the control station 13 preferably also operates as the central control station (Access Point) of 

the HiperLAN/2 network and co-ordinates its radio resources. In HiperLAN/2 systems it is 

planned beforehand at what time the stations are allowed to send. For this purpose the 

25 HiperLAN/2 systems have a central controller (Access Point, AP) which receives the 

requests for capacity from the various stations and assigns capacity accordingly. The central 

control station 13 is preferably also provided for carrying out the function of the access point 

of the HiperLAN/2 standard. The central control station 13 then periodically signals every 2 

ms the MAC frame structure in accordance with the requirements of the individual stations of 

30 the HiperLAN/2 network. 

Alternatively, it is also possible, however, in HiperLAN/2 systems for the 

function of the access point and the function of the alternating control of the access to the 

common frequency band by the first wireless network and the second wireless network to be 

realized in separate stations. In that case, however, with respect to the duration in which the 
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frequency band can be utilized by the first or second radio interface standard a data exchange 

is necessary between these separate stations. 

Alternatively, it is possible, for example, for the point co-ordinator provided in 

accordance with the IEEE802.11 standard to operate as a central control station and to 

5 control the alternate access to the common frequency band by stations of the first and second 

radio interface standards. In this embodiment the point co-ordinator would, for example, 

periodically render the common frequency band available to another radio interface standard, 

for example, to the HiperLAN/2 standard. 
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CLAIMS: 

1. An interface-control protocol method for a radio system which has at least one 

frequency band that is provided for the alternate use by a first and a second radio interface 

standard, the radio system comprising stations which operate in accordance with a first radio 

interface standard and/or a second radio interface standard, a control station being provided 

.·5 which controls the alternate use of the frequency band. 

2. A method as claimed in claim 1, characterized in that the control station 

controls the access to the frequency band for stations working in accordance with the first 

radio interface standard and in that the control station renders the frequency band available 

for access by the stations working in accordance with the second radio interface standard if 

stations working in accordance with the first radio interface standard do not request access to 

the frequency band. 

3. A method as claimed in claim 1, characterized in that the control station 

~ determines the respective duration in which the stations working in accordance with the 
; . -~~ 

=:~ second radio interface standard are allowed to utilize the frequency band. 

4. A method as claimed in claim 1, characterized in that the control station sends 

a broadcast signal informing the stations of a time duration in which the frequency band can 

20 be used by stations working in accordance with the second radio interface standard. 

25 

5. A method as claimed in claim 3, characterized in that the duration of operation 

in accordance with the first and second radio interface standards is laid down only 

approximately while the respective standards are violated regularly or from time to time. 

6. A method as claimed in claim 1, characterized in that the control station 

terminates the use of the radio interface in accordance with the second radio interface 

standard by transmitting in accordance with the first radio interface standard, without taking 
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account of resulting interference in stations working in accordance with the second radio 

interface standard. 

7. A method as claimed in claim 1, characterized in that the control station 

5 controls the access to the frequency band by stations working in accordance with the first 

radio interface standard and in that duration and type of control of the radio interface in 

accordance with the second radio interface standard is determined by a further station and 

transmitted to the control station. 

10 8. A method as claimed in claim 1, characterized in that the control station, in 

addition to functions in accordance with the second radio interface standard, also carries out 

functions which cause radio systems in accordance with the second radio interface standard 

to interpret the radio channel as interfered and to seize another radio channel for its own 

operation. 

9. A method as claimed in claim 1, characterized in that the control station also 

carries out functions which cause radio systems in accordance with the first radio interface 

standard to interpret the radio channel as interfered and to seize another radio channel for its 

own operation. 

61. 10. A wireless network comprising at least one frequency band provided for the 

alternate use by a first and a second radio interface standard, the wireless network comprising 

stations which work in accordance with a first radio interface standard and/or in accordance 

with a second radio interface standard, a control station being provided which controls the 

25 alternate use of the frequency band. 

11. A control station for a wireless network, the control station being provided for 

controlling the alternate use of a frequency band by stations which work in accordance with a 

first radio interface standard and stations which work in accordance with a second radio 

30 interface standard. 
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ABSTRACT: 

The invention relates to an interface-control protocol method for a radio 

system, which has at least one frequency band provided for the two-way alternate utilization 

of a first and a second radio interface standard. The radio system comprises a number of 

stations, which each function in accordance with a first radio interface standard and/or in 

5 accordance with a second radio interface standard, in which a control station is provided that 

controls the two-way alternate utilization of the frequency band. 
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MULTI-MODE RADIO FREQUENCY NETWORK SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to computing devices coupled 

together into a wireless local area network, and more particularly, to a 

5 wireless local area network infrastructure that permits communication in 

plural modes to support both wideband spread spectrum and narrowband 

radio frequency signals. 

10 

2. Description of Related Art 

A wireless local area network (WLAN) comprises a plurality of 

remote computing devices which communicate together over radio 

frequency (RF) signals. As in a wired local area network (LAN), the WLAN 

allows users to seamlessly access disk drives, printers, and additional 

computer resources and systems connected to the WLAN. The remote 

15 computing devices include a radio receiver/transmitter adapted for RF 

communication with the other elements of the WLAN. The WLAN may also 

include a central host processing unit that sends information to and receives 

information from any one of the plurality of remotely disposed computing:_ 

devices. The central host processor may also form part of a separate wired 

20 LAN to provide a bridge with the WLAN. In such a WLAN, the remote 

computing devices may comprise portable units that operate within a defined 

environment to report information back to the central host processing unit. 

WLAN systems offer increased flexibility over wired LAN systems by 

enabling operators of the remote computing devices substantial freedom of 

25 movement through the environment, and are particularly useful for remote 

data collection applications such as inventory control, manufacturing and 

production flow management, and asset tracking. 
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For simplicity, the radio receiver/transmitter provided within 

each remote computing device may communicate using conventional 

narrowband RF signals. Narrowband RF operation has a significant 

drawback in that the radio receiver/transmitter must be operated at relatively 

5 low power levels in order to ensure compliance with certain governmental 

regulations, and at such low power levels the RF signals are highly 

susceptible to interference and have low data throughput rates. To 

overcome these and other drawbacks, commercial WLAN systems have 

adopted so-called "spread spectrum" modulation techniques. In a spread 

10 spectrum system, the transmitted signal is spread over a frequency band 

that is significantly wider than the minimum bandwidth required to transmit 

the information being sent. As a result of the signal spreading, spread 

spectrum systems enable high data integrity and security. Moreover, by 

spreading transmission power across a broad bandwidth, power levels at 

15 any given frequency within the bandwidth are significantly reduced, thereby 

reducing interference to other radio devices. 

In one type of spread spectrum communication system, an RF 

carrier is shifted in discrete increments in a pattern dictated by a 

predetermined sequence. These spread spectrum systems are known as 

20 "frequency-hoppingn modulation systems, since the transmitter jumps from 

frequency to frequency in accordance with the predetermined sequence. 

The information signal is modulated onto the shifting carrier frequencies 

using frequency shift keying (FSK} modulation. Another type of spread 

spectrum communication system utilizes an RF carrier modulated by a digital 

25 code sequence having a spreading code rate, or chipping rate, much higher 

than the clock rate of the information signal. These spread spectrum 

systems are known as "direct sequence" modulation systems. The RF 

carrier may be modulated such that a data stream has one phase when a 

spreading code sequence represents a data "one" and 180° phase shift 

30 when the spreading code sequence represents a data "zero." The RF carrier 
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may also be binary or quadrature modulated by one or more data streams 

such that the data streams have one phase when a spreading code 

sequence represents a data "one" and a predetermined phase shift (e.g., 

180° for binary, and 90° for quadrature) when the spreading code sequence 

5 represents a data "zero." These types of modulation are commonly referred 

to as binary shift key (BPSK) and quadrature shift key (QPSK) modulation, 

respectively. 

A primary drawback of operating a WLAN using spread 

spectrum communication is the high cost of the computing devices due 

1 O primarily to the complexity of the radio receiver/transmitter. For certain 

applications, a narrowband RF radio receiver/transmitter would provide 

satisfactory performance while the high data throughput and integrity 

provided by a wideband spread spectrum radio receiver/transmitter would be 

unnecessary. Nevertheless, it would be costly and impractical to operate 

15 two separate narrowband and wideband WLAN systems simultaneously. As 

a result, WLAN system designers must select a single communication mode 

that provides a sufficient level of performance within practical cost 

parameters. 

Thus, it would be highly desirable to provide a WLAN 

20 infrastructure that permits multi-mode communication over both wideband 

spread spectrum and narrowband RF signals. Such a multi-mode WLAN 

could be constructed using a combination of higher performance computing 

devices communicating using wideband spread spectrum RF signals and 

lower performance computing devices communicating using narrowband RF 

25 signals. 

SUMMARY OF THE INVENTION 

In accordance with the teachings of the present application, a 

multi-mode radio frequency network is provided. The multi-mode radio 

30 frequency network permits RF communication using both wideband spread 
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spectrum RF signals and narrowband RF signals. 

More particularly, the multi-mode radio frequency network 

comprises a first type of computing device having a radio receiver/transmitter 

adapted for communication over a narrowband frequency range, and a 

5 second type of computing device having a radio receiver/transmitter adapted 

for communication over both the narrowband frequency range and a 

wideband frequency range. A network access controller is adapted for 

communication with both types of computing device over respective ones of 

the narrowband and wideband frequency ranges. The network access 

1 O controller provides synchronization signals for coordinating the timing of 

communications over the narrowband and wideband frequency ranges. The 

second type of computing device may be adapted for either frequency­

hopping or direct sequence spread spectrum communication signals over 

the wideband frequency range. The synchronization signals further 

15 comprise periodic beacon signals that define discrete time periods which 

further include a synchronous portion for communication of the narrowband 

signals and an asynchronous portion for communication of the wideband 

signal. The multi-mode radio frequency network may further include data 

storage/retrieval devices and data collection devices adapted for 

20 communication with the first and second types of computing device over the 

narrowband frequency range. 

In a first embodiment of the invention, the second radio 

receiver/transmitter is adapted to receive frequency-hopping spread 

spectrum communication signals in addition to narrowband communication 

25 signals. A receive section is adapted to receive radio frequency (RF) signals 

over the wideband and the narrowband frequency ranges and having a 

dowconversion mixer to mix the RF signals with a frequency-shifted carrier 

signal to downconvert the RF signals to intermediate frequency (IF) signals. 

An IF filter section is adapted to receive the IF signals and has a wideband 

30 bandpass filter and a narrowband bandpass filter that are alternatively 
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coupled to the IF signals to provide filtered IF signals. A demodulation 

section is adapted to receive the filtered IF signals and recover wideband 

and narrowband receive signals therefrom. A synthesizer section is adapted 

to generate the frequency-shifted carrier for the receive section. The 

5 frequency-shifted carrier is further modulated by wideband and narrowband 

transmit data signals to provide modulated transmit signals, and a transmit 

section is adapted to transmit the modulated transmit signals. 

In a second embodiment of the invention, the second radio 

receiver/transmitter is adapted to receive direct sequence spread spectrum 

10 communication signals in addition to narrowband communication signals. A 

receive section is adapted to receive radio frequency {RF) signals and has a 

downconversion mixer to mix the RF signals with a carrier signal to 

downconvert the RF signals to intermediate frequency {IF) signals. A 

demodulation section receives the filtered IF signals and provides in-phase 

15 and quadrature receive data signals therefrom. A synthesizer section 

generates the carrier for the receive section, and the carrier is further 

modulated by in-phase and quadrature transmit data signals. A transmit 

section transmit the modulated transmit signals. Lastly, a control section 

controls the switching between wideband and narrowband modes of the 

20 second radio receiver/transmitter in which the in-phase and quadrature 

receive signals comprise wideband data in the wideband mode of the 

second radio receiver/transmitter, and the in-phase receive signals comprise 

narrowband data in the narrowband mode of the second radio 

receiver/transmitter. 

25 A more complete understanding of the multi-mode radio 

frequency network will be afforded to those skilled in the art, as well as a 

realization of additional advantages and objects thereof, by a consideration 

of the following detailed description of the preferred embodiment. Reference 

will be made to the appended sheets of drawings which will first be 

30 described briefly. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a system diagram illustrating a multi-mode WLAN of 

the present invention which includes a first type of computing device using 

5 wideband RF communication signals and second type of computing device 

using narrowband RF communication signals; 

Fig. 2 is a block diagram illustrating a first embodiment of a 

multi-mode radio receiver/transmitter adapted for frequency-hopping spread 

spectrum communication; 

10 Fig. 3 is a block diagram illustrating a second embodiment of a 

15 

multi-mode radio receiver/transmitter adapted for direct sequence spread 

spectrum communication; and 

Fig. 4 is a timing diagram illustrating synchronous and 

asynchronous communication periods following a periodic beacon. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention satisfies the need for a multi-mode 

WLAN infrastructure that supports both wideband spread spectrum and 

narrowband radio frequency signals. The multi-mode WLAN can be 

20 constructed using a combination of higher performance computing devices 

communicating using wideband spread spectrum RF signals and lower 

performance computing devices communicating using narrowband RF 

signals. In the detailed description that follows, it should be appreciated that 

like reference numerals are used to identify like elements illustrated in one or 

25 more of the figures. 

Referring first to Fig. 1, a system diagram of a multi-mode 

WLAN of the present invention is illustrated. The multi-mode WLAN includes 

a wired medium 2 having a plurality of interconnected nodes 3. At one of the 

nodes 3, a central computer controller 4 is coupled thereto which acts as a 

30 server for the WLAN and controls communications between the nodes on 
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the wired medium 2. Two of the nodes 3 have access points 5 coupled 

thereto which permit communication between the wired medium 2 and the 

wireless computing devices of the WLAN that will be described in greater 

detail below. The access points 5 include an RF receiver/transmitter that 

5 communicates between the wired medium 2 and the wireless computing 

devices. As known in the art. information transmitted on the wired medium 2 

may be in the form of data packets in accordance with well established 

computer network protocols, such as Ethernet or Token Ring. It should also 

be appreciated that other computer network elements, such as computers, 

1 O servers, printers, and data storage devices may be coupled to other nodes 3 

of the wired medium 2. 

The WLAN further includes a multi-mode computing device 6, 

a single-mode computing device 7, data collection devices 8, and data 

storage/retrieval devices 9. The multi-mode computing device 6 comprises a 

15 multi-mode RF receiver/transmitter adapted to communicate both 

narrowband RF signals and wideband RF signals. The single-mode 

computing device 7 comprises a single-mode RF receiver/transmitter 

adapted to communicate only narrowband RF signals. Both the multi-mode 

and single-mode computing device 6, 7 have generally similar external 

20 features, such as a keypad, a data display, and an antenna; however, it is 

anticipated that the multi-mode computing device 6 be more sophisticated 

and have greater internal data processing capability than the single-mode 

computing device 7. For example, the multi-mode computing device 6 may 

include a faster central processing unit {CPU) and greater memory storage 

25 capacity than the single-mode computing device 7, and similarly, may have a 

larger or more complete keypad and/or data display. For these reasons, it is 

anticipated that the multi-mode computing device 6 be utilized by 

supervisory level users and the single-mode computing device 7 be utilized 

by ordinary level users. 
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The data collection devices 8 comprise conventional bar code 

readers used to convert information encoded in bar code symbols into 

electronic data signals. As known in the art, such data collection devices 8 

typically include a light source adapted to be scanned across the bar code 

5 field, such as provided by a laser or light emitting diode (LED). The bar and 

space elements of the bar code symbol have different light reflectivity, and 

the information encoded into the bar code may thus be detected in the 

reflected light therefrom. Alternatively, the data collection devices 8 may 

collect an image of the bar code using an electro-optical imaging element, 

10 such as a charge coupled device (CCD), allowing the information encoded 

into the bar code symbol to be interpreted from the collected image. The 

data collection devices 8 are adapted to communicate with the computing 

devices 6, 7 via narrowband RF signals, or alternatively, may be directly 

coupled to the computing devices via an electrical cable. 

15 The data storage/retrieval devices 9 comprise conventional 

magnetic disk or tape drives used for non-volatile data storage. The data 

storage/retrieval devices 9 are adapted to communicate with the computing 

devices 6, 7 via narrowband RF signals. Data collected by the computing 

devices 6, 7 may thus be downloaded to the data storage/retrieval devices 9 

20 during the course of data collection operations, or alternatively, data stored 

in the data storage/retrieval devices may be accessed by the computing 

devices 6, 7. As a result, the data storage capacity of the computing devices 

6, 7 can be reduced accordingly. 

To operate the multi-mode WLAN, the access points 5 transmit 

25 periodic beacon signals that enable all the wireless elements of the WLAN to 

synchronize. As shown in Fig. 4, the periodic beacon signals (8) indicate the 

start of a time period during which RF communication will occur. This time 

period is divided into a synchronous communication period (S) and an 

asynchronous communication period (A). The synchronous communication 

30 · period is further sub-divided into fixed-length time slots S 1-S6 which allow the 
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multi-mode computing device 6 to sequentially poll the data storage retrieval 

devices 9, the single-mode computing device 7, and the data collection 

devices 8 via narrowband RF communication signals. Also, the single-mode 

computing device 7 communicates with the access point 5 via narrowband 

5 RF communication signals during one of the time slots. It is anticipated that 

the synchronous RF communication signals be transmitted using a common 

system clock that is synchronized to the periodic beacon signals. 

During the asynchronous communication period, the multi­

mode computing devices 6 communicate with the access points 5 over 

1 O wideband spread spectrum RF communication signals. The spread 

spectrum RF communication signals may be either of the frequency-hopping 

or direct sequence variety, as will be further described below. The 

asynchronous spread spectrum communication signals A 1-A2 do not have 

fixed time duration, but rather such signals are provided in the form of 

15 message packets that generally include a header identifying a start of a 

message and a trailer identifying an end of a message in accordance with 

known data protocols. 

Referrfng now to Fig. 2, an embodiment of the multi-mode RF 

receiver/transmitter included in the multi-mode computing device 6 is 

20 illustrated. In accordance with this embodiment, the multi-mode RF 

receiver/transmitter is adapted to communicate both narrowband RF signals 

and wideband frequency-hopping spread spectrum RF signals. The multi­

mode RF receiver/transmitter of Fig. 2 includes an RF receive section 10, an 

IF filter section 20, a demodulation section 30, a digital control section 40, a 

25 synthesizer section 50 and a transmit section 60. 

The RF receive section 1 O includes an antenna 12, a 

transmit/receive switch 14, a bandpass filter 15, low noise amplifier stages 

16, 17, and a downconversion mixer 18. The antenna 12 is provided for 

receiving and transmitting RF signals to and from the receiver/transmitter. 

30 The transmit/receive switch 14 has a common terminal that is electrically 
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coupled to the antenna 12. and two contact positions electrically coupled to 

the bandpass filter 14 of the receive circuit and transmit circuit 60 (described 

below), respectively. The transmiUreceive switch 14 enables the antenna 12 

to be configured for either transmitting or receiving operations. As known in 

5 the art, the transmit/receive switch 14 can be provided by mechanical switch 

elements, such as a relay, or can comprise solid state switching circuitry. It 

is preferable that the transmit/receive switch 14 have generally high speed 

switching characteristics to reduce delays between respective receiving and 

transmitting operations. Within the receive section 10, a received RF signal 

10 is first provided to a bandpass filter 15 which rejects adjacent extraneous 

frequencies outside the bandwidth of the received signal. The low noise 

amplifier stages 16, 17 amplify the received and filtered signal to a desired 

amplitude level. The mixer 18 multiplies the amplified signal with a locally 

generated frequency-shifted carrier from the synthesizer section 50 to 

15 produce an intermediate frequency (IF) signal having a constant difference in 

frequency between the received signal and the locally generated signal. 

In the IF filter section 20, the IF signal is provided to one of two 

bandpass filters depending on whether the received RF signal is a 

synchronous narrowband signal or an asynchronous wideband signal. The 

20 IF filter section 20 includes a first bandpass filter 24 and a second bandpass 

filter 26 coupled in parallel between two switch stages 22, 28. The first 

bandpass filter 24 is for reception of wideband frequency-hopping spread 

spectrum signals, and the second bandpass filter 26 is for reception of 

narrowband signals. It should be appreciated that the bandwidth of the first 

25 bandpass filter 24 represents that of a single frequency channel within the 

wideband frequency range over which frequency-hopping spread spectrum 

signals are transmitted, and not the bandwidth of the entire wideband 

frequency range. The switches 22, 28 are controlled by the digital control 

section 40 (described below), so that the first bandpass filter 24 is enabled 

30 during asynchronous communication periods and the second bandpass filter 
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26 is enabled during synchronous communication periods. 

Following the IF filter section 20, the filtered IF signal is 

provided to the demodulation section 30 which recovers the information 

contained within the original RF signal. The IF demodulation section 30 

5 comprises an IF amplifier 32, an IF limiter 34, and a demodulator 36. The IF 

amplifier 32 and IF limiter 34 are used to adjust the signal level of the filtered 

IF signal to a level sufficient for demodulation. The gain of these stages may 

be set at different levels depending on whether the received RF signal is a 

wideband or narrowband signal. The demodulator 36 is adapted to recover 

10 both frequency shift key (FSK) modulated signals from a frequency-hopping 

spread spectrum wideband signal, and frequency modulation (FM) from a 

synchronous narrowband signal. A single demodulator circuit could be 

utilized to demodulate both wideband and narrowband signals either by 

dynamically changing the circuit's quality factor Q, or by accepting a 

15 decreased signal to noise ration for the narrowband signal. Alternatively; 

separate demodulator circuits could be used for the narrowband and 

wideband signals that are selectively switched in the same manner as the IF 

filter section 20. 

The digital control section 40 provides the main signal 

20 processing hardware for the radio receiver/transmitter, and is responsible for 

controlling the transmit/receive switching, bandwidth selection, frequency 

synthesizer programming, clock recovery and data handling/generation. The 

digital control section 40 comprises a microcontroller 42 and a host interface 

44. The microcontroller 42 may be provided by an application specific 

25 integrated circuit (ASIC), a microprocessor, a digital signal processor or 

other such circuit element. The host interface 44 provides for 

communication between the receiver/transmitter portion of the computing 

device and a host portion that processes and utilizes the information that has 

been communicated. As known in the art, the microcontroller 42 performs its 

30 functions by executing a series of commands or instructions, also referred to 
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as a software program, that may be disposed on a permanent storage 

medium, such as a semiconductor read only memory (ROM) device or a 

magnetic medium. 

The synthesizer section 50 communicates with the digital 

5 control section 40 to control the timing and selection of carrier frequencies. 

The synthesizer section 50 comprises a digital-to-analog (D/A) converter 52, 

a frequency synthesizer 54, a transmit loop filter 55, a receive loop filter 56, 

a transmit local oscillator 57, a receive local oscillator 58 and a voltage 

controlled oscillator 46. The frequency synthesizer 54 is programmed by a 

10 plurality of digital data signals from the microcontroller 42, and provides a 

D.C. voltage signal to the transmit and receive local oscillators 57, 58 that 

corresponds to a selected frequency. The transmit and receive loop filters 

55, 56 comprise low pass filters that remove high frequency noise from the 

D.C. voltage signals that occurs in the feedback loop. The transmit and 

15 receive local oscillators 57, 58 further comprise voltage controlled oscillator 

(VCO) circuits that receive the D.C. voltage signals, and generate 

corresponding oscillating signals at the selected frequency. The oscillating 

signals from the transmit and receive local oscillators 57, 58 are also 

provided back to the frequency synthesizer 54 as feedback signals, as 

20 known in the art. 

The oscillating signal from the receive local oscillator 58 is 

provided to the mixer 18 of the receive section 10 as the frequency-shifted 

carrier. Digital data from the microcontroller 42 is converted to an analog 

signal by the DIA converter 52, which is provided to the transmit local 

25 oscillator 57 to control the waveshape (i.e., amplitude and frequency) of the 

oscillating signal. By changing the frequency of the oscillating signal, 

multiple data rates can be supported. Also, by changing the amplitude of the 

oscillating signal, the frequency deviation of the transmitted carrier can be 

changed, allowing modulation of both wideband and narrowband data. The 

30 modulated oscillating signal from the transmit local oscillator 57 passes 
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through a VCO buffer amplifier 59, and is provided to the transmit section 60. 

The transmit section 60 essentially reverses the process 

performed by the receive section 1 O. The data-modulated, frequency-shifted 

carrier passes through a bandpass filter 64 to remove any VCO harmonics 

5 generated by the synthesizer section 50. Thereafter, the data-modulated, 

frequency-shifted carrier is provided to a pre-driver 66 and a power amplifier 

67 that amplify the carrier signal to a desired output level, and a low pass 

filter 68 for noise attenuation. Lastly, the amplified carrier signal is provided 

to the antenna 12 for RF transmission. It should be appreciated that the pre-

1 O driver 66 and amplifier 67 stages need not be linear amplifiers due to the 

constant envelope modulation, thereby making them more efficient than 

linear counterparts. 

The transmit section 60 further includes a DIA converter 62 

that modifies the characteristics of the pre-driver 66 and power amplifier 67. 

15 The microcontroller 42 calculates a digital offset value for the transmit 

section 60 based on the frequency generated by the synthesizer section 50, 

in order to maintain an optimum power output level of the radio 

receiver/transmitter for each of the shifted frequencies across the wideband 

frequency range. The digital offset value is provided to the DIA converter, 

20 which provides an analog control signal to bias the pre-driver 66 and power 

amplifier 67. An example of an RF transmitter that maintains power output 

level linearity across a range of transmitting frequencies is disclosed in Serial 

Number 08/823,611 for ADAPTIVE POWER LEVELING OF AN RF 

TRANSCEIVER UTILIZING INFORMATION STORED IN NON-VOLATILE 

25 MEMORY, filed March 25, 1997, by the assignee herein. 

Fig. 3 illustrates an alternative embodiment of the multi-mode 

RF receiver/transmitter in the multi-mode computing device 6 which is 

adapted to communicate both narrowband RF signals and wideband direct 

sequence spread spectrum RF signals. The multi-mode RF 

30 receiver/transmitter of Fig. 3 includes an RF receive section 10, a 
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demodulation section 70, a digital control section 40, a synthesizer section 

80 and a transmit section 60. The RF receive section 10, digital control 

section 40 and transmit section 60 of Fig. 3 are substantially the same as the 

corresponding sections of the multi-mode RF receiver/transmitter of Fig. 2, 

5 and further description of these sections is therefore omitted. 

Following the RF receive section 10, the IF signal is provided 

to the demodulation section 70 which recovers the information contained 

within the original RF signal. The demodulation section 70 comprises a 

bandpass filter 72, an IF amplifier 73, an IF limiter 74, a demodulator 76, and 

10 a narrowband and a wideband data low pass filter 77, 78. The bandpass 

filter 72 has a bandwidth sufficient for reception of wideband direct sequence 

spread spectrum signals. The IF amplifier 73 and IF limiter 74 are used to 

adjust the signal level of the filtered IF signal to a level sufficient for 

demodulation. As in the previous embodiment, the gain of these stages may 

15 be set at different levels depending on whether the received RF signal is a 

wideband or narrowband signal. 

The demodulator 76 is adapted to recover binary phase shift 

key (BPSK) modulated signals from a direct sequence spread spectrum 

wideband signal and frequency modulation (FM) from a synchronous 

20 narrowband signal. The demodulator 76 may further comprise a 

conventional QPSK demodulator circuit which provides an in phase {I) output 

and a quadrature {Q) output. By modulating the direct sequence spread 

spectrum data using BPSK modulation, the Q channel output provides the 

demodulated BPSK data through the associated wideband filter 78 and the I 

25 channel output provides the demodulated FM signal through the associated 

narrowband filter 77. This way, a single demodulator circuit could be utilized 

to demodulate both wideband and narrowband signals without having to 

switch filters as in the previous embodiment. 

The synthesizer section 80 communicates with the digital 

30 control section 40 to control the timing and selection of carrier frequencies. 
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On the receive side, the synthesizer section 80 comprises a frequency 

synthesizer 82, a receive loop filter 83 and a receive local oscillator 84. As 

in the previous embodiment, the frequency synthesizer 82 is programmed by 

a plurality of digital data signals from the microcontroller 42, and provides a 

5 D.C. voltage signal to the receive local oscillator 84 that corresponds to a 

selected frequency. The oscillating signal from the receive local oscillator 84 

is provided back to the frequency synthesizer 82 as a feedback signal, and 

the receive loop filter 87 comprises a low pass filter that removes high 

frequency noise from the D.C. voltage signal that occurs in the feedback 

10 loop. 

On the transmit side, the synthesizer section further comprises 

a transmit loop filter 87, a transmit local oscillator 89, an I-channel data low 

pass filter 85, a a-channel data low pass filter 88, an I-channel mixer 86, a 

a-channel mixer 91, a phase shift circuit 92 and a summing circuit 94._ The 

15 frequency synthesizer 82 provides a D.C. voltage signal to the transmit local 

oscillator 89 to provide an oscillating signal, which is in tum provided back to 

the frequency synthesizer as a feedback signal. The oscillating signal from 

the transmit local oscillator 89 is provided to the phase shift circuit 92, which 

provides the oscillating signal to the I-channel mixer 86 and shifts the phase 

20 of the oscillating signal by 90° and provides the phase-shifted oscillating 

signal to the a-channel mixer 91. I-channel data (i.e., narrowband data) and 

a-channel data (i.e., wideband data) generated by the digital control section 

40 is provided through the respective filters 85, 88 to the respective mixers 

86, 91. The a-channel data low pass filter 88 has a wider bandwidth than 

25 the I-channel data low pass filter 85 with a frequency cutoff consistent with 

the required direct sequence spread spectrum data format. The mixers 86, 

91 modulate the I and a-channel data with the respective oscillating signals, 

and these modulated data signals are summed by the summing device 94. 

Lastly, the modulated oscillating signal from the summing device 94 passes 

30 through a VCO buffer amplifier 96, and is provided to the transmit section 60. 
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In the wideband mode (i.e., direct sequence spread spectrum 

communication), the receiver/transmitter operates as an ordinary direct 

sequence spread spectrum radio. The digital control section 40 controls the 

transmit and receive operation, using data from the wideband filter 78, 

5 programs the synthesizer 82 for the desired channel frequency, and outputs 

the proper spreading sequence data to the synthesizer section 80 for 

transmit on the Q-channel. In the narrowband mode, the operation is the 

same, except that at the time interval defined by the beacon signal the 

receiver/transmitter is placed in the narrowband mode. The digital control 

10 section 40 selects the data from the narrowband filter 77 for reception of 

narrowband data. When transmitting, the digital control section 40 outputs 

data of a lower data rate onto the I-channel only, creating a signal of 

narrower bandwidth than the direct sequence spread spectrum signal. 

Having thus described a preferred embodiment of a multi-mode 

15 radio frequency network, it should be apparent to those skilled in the art that 

certain advantages have been achieved. It should also be appreciated that 

various modifications, adaptations, and alternative embodiments thereof may 

be made within the scope and spirit of the present invention. The invention 

is solely defined by the following claims. 
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CLAIMS 

What is Claimed is: 

1. A multi-mode radio frequency network, comprising: 

at least one first type of computing device having a first radio 

receiver/transmitter adapted for communication over a narrowband 

frequency range; 

at least one second type of computing device having a second 

10 radio receiver/transmitter adapted for communication over both said 

narrowband frequency range and a wideband frequency range; and 

a network access controller adapted for communication with 

said at least one first type of computing device and said at least one second 

type of computing device over respective ones of said narrowband and said 

15 wideband frequency ranges, said network access controller providing 

synchronization signals for coordinating timing of communications over said 

narrowband and said wideband frequency ranges. 

2. The multi-mode radio frequency network of Claim 1, 

20 wherein said second radio receiver/transmitter provides spread spectrum 

communication signals over said wideband frequency range. 

3. The multi-mode radio frequency network of Claim 2, 

wherein said spread spectrum communication signals further comprise 

25 frequency-hopping spread spectrum signals. 

30 

4. The multi-mode radio frequency network of Claim 2, 

wherein said spread spectrum communication signals further comprise direct 

sequence spread spectrum signals. 
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5. The multi-mode radio frequency network of Claim 1, 

wherein said wideband frequency range communications occur in a 

substantially asynchronous manner. 

6. The multi-mode radio frequency network of Claim 1, 

wherein said narrowband frequency range communications occur in a 

substantially synchronous manner. 

7. The multi-mode radio frequency network of Claim 1, 

10 further comprising at least one data storage/retrieval device adapted for 

communication with each of said at least one first type of computing device 

and said at least one second type of computing device over said narrowband 

frequency range. 

15 

20 

25 

8. The multi-mode radio frequency network of Claim 1, 

further comprising at least one data collection device adapted for 

communication with said at least one first type of computing device and said 

at least one second type of computing device over said narrowband 

frequency range. 

9. The multi-mode radio frequency network of Claim 1, 

wherein said synchronization signals further comprise periodic beacon 

signals. 

10. The multi-mode radio frequency network of Claim 9, 

wherein said periodic beacon signals define respective discrete time periods 

which further include a synchronous portion and an asynchronous portion. 

11. The multi-mode radio frequency network of Claim 1, 

30 wherein said second radio receiver/transmitter further comprises an 
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intermediate frequency portion having a wideband filter, a narrowband filter, 

and means for switching between said wideband and narrowband filters 

based upon said synchronization signals. 

12. The multi-mode radio frequency network of Claim 1, 

wherein said second radio receiver/transmitter further comprises: 

a receive section adapted to receive radio frequency (RF) signals 

over said wideband and said narrowband frequency ranges and having a 

dowconversion mixer to mix the RF signals with a frequency-shifted carrier 

1 O signal to downconvert the RF signals to intermediate frequency (IF) signals; 

an IF filter section adapted to receive said IF signals and 

having a wideband bandpass filter and a narrowband bandpass filter that are 

alternatively coupled to said IF signals to provide filtered IF signals; 

a demodulation section adapted to receive said filtered IF 

15 signals and recover wideband and narrowband receive signals therefrom; 

a synthesizer section adapted to generate said frequency­

shifted carrier for said receive section, said frequency-shifted carrier being 

further modulated by wideband and narrowband transmit data signals to 

provide modulated transmit signals; and 

20 a transmit section adapted to transmit said modulated transmit 

signals. 

13. The multi-mode radio frequency network of Claim 12, 

further comprising a control section adapted to select between said 

25 wideband bandpass filter and said narrowband bandpass filter. 

14. The multi-mode radio frequency network of Claim 1, 

wherein said second radio receiver/transmitter further comprises: 

a receive section adapted to receive radio frequency (RF) 

30 signals and having a downconversion mixer to mix the RF signals with a 
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carrier signal to downconvert the RF signals to intermediate frequency (IF) 

signals; 

a demodulation section adapted to receive said filtered IF 

signals and provide in-phase and quadrature receive data signals therefrom; 

a synthesizer section adapted to generate said carrier for said 

receive section, said carrier being further modulated by in-phase and 

quadrature transmit data signals; 

a transmit section adapted to transmit said modulated transmit 

signals; and 

a control section adapted to control switching between 

wideband and narrowband modes of said second radio receiver/transmitter, 

wherein said in-phase and quadrature receive signals comprise wideband 

data in said wideband mode of said second radio receiver/transmitter, and 

said in-phase receive signals comprising narrowband data in said 

15 narrowband mode of said second radio receiver/transmitter. 

15. The multi-mode radio frequency network of Claim 14, 

wherein said demodulation section further comprises a demodulator adapted 

to recover frequency modulation (FM) from said narrowband data and 

20 quadrature phase shift key (QPSK) modulation from said wideband data. 

25 

16. The multi-mode radio frequency network of Claim 14, 

wherein said wideband data further comprises direct sequence spread 

spectrum data. 

17. An apparatus for communicating in both narrowband 

and wideband frequency ranges comprising: 

a receive section adapted to receive radio frequency (RF) 

signals and having a downconversion mixer to mix the RF signals with a 

30 frequency-shifted carrier signal to downconvert the RF signals to 
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intermediate frequency (IF) signals; 

an IF filter section adapted to receive said IF signals and 

having a wideband bandpass filter and a narrowband bandpass filter that are 

alternatively coupled to said IF signals to provide filtered IF signals; 

a demodulation section adapted to receive said filtered IF 

signals and recover wideband and narrowband receive signals therefrom; 

a synthesizer section adapted to generate said frequency­

shifted carrier for said receive section, said frequency-shifted carrier being 

further modulated by wideband and narrowband transmit data signals to 

10 provide modulated transmit signals; and 

a transmit section adapted to transmit said modulated transmit 

signals. 

18. The apparatus of Claim 17, wherein said demodulation 

15 section further comprises a demodulator adapted to recover frequency 

modulation (FM) from said narrowband signals and frequency shift key 

(FSK) modulation from said wideband signals. 

19. An apparatus for communicating in both narrowband 

20 and wideband frequency ranges comprising: 

25 

a receive section adapted to receive radio frequency (RF) 

signals and having a downconversion mixer to mix the RF signals with a 

carrier signal to downconvert the RF signals to intermediate frequency (IF) 

signals; 

a demodulation section adapted to receive said filtered IF 

signals and provide in-phase and quadrature receive data signals therefrom; 

a synthesizer section adapted to generate said carrier. for said 

receive section, said carrier being further modulated by in-phase and 

quadrature transmit data signals; 
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a transmit section adapted to transmit said modulated transmit 

signals; and 

a control section adapted to control switching between 

wideband and narrowband modes of said apparatus, wherein said in-phase 

5 and quadrature receive signals comprise wideband data in said wideband 

mode of the apparatus, and said in-phase receive signals comprising 

narrowband data in said narrowband mode of the apparatus. 

20. The apparatus of Claim 19, wherein said demodulation 

10 section further comprises a demodulator adapted to recover frequency 

modulation (FM) from said narrowband data and quadrature phase shift key 

(QPSK) modulation from said wideband data. 

21. The apparatus of Claim 19, wherein said wideband data 

15 further comprises direct sequence spread spectrum data. 
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DIGITAL CELLULAR COMMUNICATION SYSTEM WITH SEVERAL MULTIPLE·ACCESS SCHEMES 
FOR PACKET DATA 

5 CROSS REFERENCE TO RELATED APPLICATIONS 

This application is related to U.S. Patent Application Serial No.08/955,664, 

filed on even date herewith in the name of the same inventors and entitled "Access 

Scheme for Packet Data in a Digital Cellular Communications System" (attorney's 

Docket No. 34646/00270) which is hereby incorporated by reference herein. 

10 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to radio telecommunications and, more 

particularly, to a packet data telecommunication system for a cellular radio network. 

Description of the Related Art 

15 In radio telecommunications, such as cellular radio systems, digital modulation 

schemes, such as time division multiple access (TDMA), are used to transmit both 

control information and voice traffic over the radio network. In addition, in recent 

years the transmission of data between computers and other data processing devices 

over the radio network is increasingly common. One technique which is used for the 

20 handling of data traffic over the radio network is circuit switched data services in 

which a dedicated circuit between a transmitting and a receiving station conveys the 

data from one to the other. An attractive alternative to such circuit switched data 

services for operators of mobile telephony networks are packet data services. The use 

of packet data switching enables several mobile users to share the available channel 

25 capacity within the system. This technique is well suited to modem data 

communication applications since data transmissions are usually of a bursty nature and 

thus do not continuously require a dedicated communications circuit. 

BNSDOCID: <W0_9921328A1_l_> 

A number of different channel access schemes are commonly used in radio 

communication systems. Each such access scheme has distinct advantages and 
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disadvantages for various applications. For example, fixed assignment access schemes 

within a radio telecommunications system are used for circuit switched services such 

as conventional voice telephony and fax. Although not yet widely used in cellular 

systems, polling schemes may also be employed to enhance the frequency efficiency 

5 of a radio system. The most common scheme used for multiple access in a radio 

system are random access schemes, conventionally employed in many cellular radio 

telecommunications systems. 

In conventional mobile packet radio communication systems, a base station 

(BS) communicates with a plurality of mobile stations (MSs) over one or more shared 

l 0 packet radio channels. Downlink packet traffic is scheduled by the base station, so 

that downlink contention between mobile stations is avoided. However, in order for 

the mobile stations to gain access to the base station on the uplink, they must compete 

using a random multiple access protocol which inevitably leads to contention and 

multiple collisions between the different mobile stations which are competing with one 

15 another for access on the uplink. Referring to Fig. 1, there is shown a simplified block 

diagram of a radio communications system which includes facilities for transferring 

packet data to and from a mobile station. The system 10 includes a communication 

network 12 which includes a base station/transceiver section 14. The network 12 can 

be a public land mobile network (PLMN) such as the Personal (formerly, Pacific) 

20 Digital Cellular (PDC) system, a digital TDMA cellular radio network. 

Network 12 communicates with a mobile station 16 which has the capacity of 

sending and receiving packet data, via a base station 14 using existing air interface and 

switching communication protocols. The network 12 also communicates with other 

mobile stations 20 via a second base station 18 in the network 12, fixed telephones 22 

25 in a public switch telephone network (PSTN), and terminal work stations 24 and 26. 

As shown, the communication between computer terminal 24 and network 12 are 

made over a wired line connection. The communication between computer terminal 

26 and the network 12 are via a wireless radio connection through base station 14. 

Consequently, communications to and from phone 22 and computer terminals 24 and 

30 26 can be routed to and from the mobile stations 20 and 16 by means ofa network 12. 

BNSDOCIO: <W0_992132SA 1_1_> 
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accommodates random access packet data channel. The channel structure includes a 

broadcast channel (BCCH) which is used by the network to broadcast various 

information to mobile stations such as channel allocation and system information. A 

set of common control channels (CCCH), including a paging channel (PCH) and a 

5 single cell signaling channel (SCCH) are used for transmitting signal information. The 

PCH is used to page a mobile station while the SCCH is used for transmitting 

information between the network and the mobile units, for example, requests by a 

mobile seeking access to the network. The uplink channel of the SCCH is of the 

random access type. A user packet channel (UPCH) is a channel which is available 

10 to multiple users for the transmission of user packet data. The uplink channel of the 

UPCH is also a random access type. 

The appended control channels (ACCH) comprise an auxiliary channel 

appended to the traffic channel (TCH) for transmitting signal information between the 

network and the mobile station. The ACCH is further divided into the slow appended 

15 control channel (SACCH) which comprises a data channel carrying continuous system 

administration information such as measurement reports from each mobile of received 

signal strength measurements obtained for both its presently serving cell and adjacent 

cells. The fast appended control channel (F ACCH) is also appended to a TCH and is 

a channel which temporarily steals the TCH to perform high speed transmissions. A 

20 housekeeping channel (RCH) sometimes replaces the SACCH and is used for 

transmitting maintenance information on the radio channel. Finally, the traffic channel 

(TCH) is used for transferring encoded speech and circuit switched user data. It is 

often further divided into full rate TCH and a half rate TCH for encoded speech. 

It is conventional today to use the random access method for uplinking data 

25 transfer from a mobile station on the user packet channel (UPCH). The channel 

structure of the cell is communicated to the mobile users within that cell through the 

information transmitted on the broadcast channel (BCCH). For example, in the PDC 

system there is broadcast on the BCCH (and on other channels from time to time) a 

broadcast information message which contains numerous mandatory and optional 

30 parameters, including packet channel structure information and channel restriction 

information. The latter comprises one octet of data of which a small number of the 

BNSDCCID: <W0_9921328A 1_1_> 
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possible 256 bit combinations are used to indicate to the mobile whether or not 

particular channels are restricted from access by those mobiles. 

In accordance with conventional random access procedures, as soon as the user 

packet data channel (UPCH) is idle, all mobile users which want to send user data 

5 packets to the network will simultaneously compete for the use of that channel. If 

there is only one access during this competition phase, that user will get hold of the 

channel and remain its user until the complete data packet has been sent. During the 

time when the user utilizes the channel, no other mobile seeking to transmit a data 

packet will try to access it. However, if during the competition phase there is more 

10 than one user which simultaneously accesses the channel, a collision occurs and a 

maximum of one, or often none of those competing users, will get data through the 

channel. In such cases, each failing user must wait a random time period before it can 

inake a new attempt to seize the channel. 

The use of shared random access data channels in conventional packet services 

15 within radio networks has numerous disadvantages. For example, during high traffic 

loads and long packet messages, the probability of a mobile station being able to send 

its data packets is dramatically reduced and a mobile must wait an inordinately long 

period of time for the channel to become free so that it can even attempt to access it. 

As illustrated in Fig. 3, each of the two mobile stations 31 and 32, equipped 

20 respectively for handling packet data from two portable computers 31 a and 32a receive 

information broadcast on the downlink of the air interface, 33 and 34 respectively. 

Each mobile 31 and 32 receives the same information 35 broadcast on the BCCH. If 

both of the mobile stations 31 and 32 seek to send packet data to the network, they 

both listen for information on the BCCH indicating the availability of a random access 

25 user data channel (UPCH). An algorithm which uses the mobile's own unique identity 

(MSij as one input parameter attempts to spread the mobiles evenly over the available 

channels. We assume each of the two mobiles 31 and 32 find the same UPCH 38 

when applying the algorithm. If their respective access data packets 36 and 37 do not 

collide and obliterate one another when received at the base station, the packets 36 and 

30 37 are successfully delivered to the network. If, instead, two user packets 36 and 37 

collide, then its likely that neither of the two mobile stations 31 or 32 succeeds to 

access the channel and both must wait a random period of time before it make a new 
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attempt to access the channel. The random access control process in a digital mobile 

radio communication system of the PDC type illustrated in Figs. 1 and 3, is shown in 

Fig. 5. 

Once a mobile successfully has started sending a packet it will continue to 

5 complete that packet. Each packet transfer is done under competition with other 

mobiles. Fig. 4 .illustrates the layer 1 view of an uplink access scheme if we assume 

MS 1 "has" the channel. 

10 

It is obvious that the more MSs that the algorithm allots to the same UPCH, 

the higher the risk of colliding packets. 

In Fig. 5, the downlink user packet channel UPCH, and signaling channel 

SCCH. include a collision control field 41. This field is labeled E and, in this 

example, is 22 bits in length. This information is used by the mobile station during 

random access. Processing of the collision control bit field E at the base station 

comprises the processing of several sub-fields including the setting of an I/B field 42 

15 to the bits "111" if the up link UPCH is idle and to "000" if the uplink UPCH is busy. 

An R/N field 43 is set by the base station to "111" if valid information was received 

on the UPCH channel in the previous slot and to "000" if no valid information was 

received on the UPCH channel in the previous slot. The PE field 44 is set to all zeros 

if the channel is idle or no message was received. If a message is received on the 

20 UPCH channel, the detected and checked (CRC) (16 bits) from the UPCH message 

received from the mobile station are used as a partial echo in the PE field 44 in the 

downlink transmission. 

With respect to processing of the packet data information in the mobile station, 

when the mobile station has data to send, it sequentially checks UPCH channels for 

25 an idle condition and starts the transmission. Next it looks for the R/N and PE fields 

to confirm that the first packet unit was correctly received by the base station. If this 

did not occur, the mobile station will, after a random delay, look again for an idle 

UPCH channel and try to retransmit its packet. 

Referring next to Fig. 6, an example of random access control between two 

30 mobile stations in an illustrative digital cellular system of the PDC type is illustrated. 

In this example, two mobile stations MS 1 and MS2 each have a packet to transmit to 

the network. The packets both consist of two bursts on the UPCH channel. The 
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sequence of events corresponds to the sequence of circled numbers in Fig. 6. First, the 

uplink UPCH is idle, which is indicated by the E field on the downlink UPCH, and 

thus both mobiles start transmission of their packets. Second, the base station is able 

to receive the first packet burst from MS2 uncorrupted and responds accordingly by 

5 setting the following indications in the E field on the downlink: I/B field: B=B (busy); 

and R/N field: =R (burst received); and PE field: the CRC value from the burst 

received from MS2. Thirdly, MS2 detects that the PE field contains the CRC from the 

burst it has transmitted, which together with the appropriate B and R indications tell 

this mobile station to continue transmitting its packet. MS 1, since it lost the 

IO contention with MS2, will inhibit all transmissions for a random time and then start 

searching for an indication that the channel has become idle again. In the fourth step, 

when mobile station MS2 has completed its transmission the channel will again be 

marked idle and, in this example, MSI starts transmission of its packet. At 5, MSI 

receives an indication that its first burst was correctly received. 

15 From these illustrations, it can be seen how a mobile station, seeking random 

20 

access within the system could encounter substantial difficulty in obtaining use of the 

packet data channel when either a great deal of packet traffic is present in the network 

or the packets being sent by the packet channel user are lengthy and therefore occupy 

the channel for extended periods of time. 

Thus, there exists a need for an alternative solution within such radio 

telecommunication networks which enhance the packet data access by users within the 

system. 

BRIEF SUMMARY OF THE INVENTION 

In one aspect the present invention includes providing packet data access in a 

25 digital cellular communications network by incorporating a first random acces_s 

scheme within the network in which packet data access for low traffic areas is 

provided only over a shared data channel and mobile stations seeking packet data 

access must compete with one another for usage of the channel. A second access 

scheme is provided within the network with which packet data access is provided over 

30 a random access channel which is used only for control signaling and short data 

messages and at least one polling data channel is used for sending larger quantities of 
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data in high traffic areas between a mobile station and the network. Messages are 

broadcast over the control channel (BCCH) which indicate the presence and operative 

parameters of the second access scheme to all mobile stations. Access to the second 

access scheme is inhibited to all mobile stations which are not capable of 

5 communicating over both the first and second access schemes. 

In another aspect, the invention includes improving the performance of a 

digital mobile radio communications network that includes a first random access 

packet data scheme by allocating the nonexclusive use of the first random access 

packet data scheme for packet data transmission within the mobile communication 

10 network by all mobile stations having packet data capability within the system. A 

second packet data access scheme is provided within the network which includes a 

second user data and control channel accessible only by a selected class of dual mode 

mobile stations capable of packet data transmission within both the first and second 

access schemes of the network and at least one data channel for exclusive use of the 

15 dual mode mobiles for sending packet data information in both directions between the 

mobile station and the network. Both the first and second access schemes may be 

provided by reallocating the existing channel structure within the radio network. Dual 

mode mobile stations may select to use the second packet data access scheme to which 

they have exclusive access based upon, for example, the number of collisions which 

20 are currently occurring on the packet data access channel to which all mobiles have 

access. 

In yet another aspect, the present invention provides a method of providing a 

second packet access scheme into a radio system which has an existing access scheme. 

The second access scheme is provided in a manner which does not affect the existing 

25 mobile stations which are only capable of operating within the existing system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For an understanding of the present invention and for further objects and 

advantages thereof, reference can now be had to the following description, taken in 

30 conjunction with the accompanying drawings in which: 

FIG. 1 is a pictorial block diagram illustrating a prior art radio 

telecommunications system; 
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FIG. 2 is a diagram illustrating the radio channel structure within the air 

interface of an illustrative prior cellular system having a packet data channel; 

FIG. 3 is a diagram illustrating random access of a shared packet data channel 

in an illustrative prior art digital cellular system; 

5 FIG. 4 is a pictorial diagram illustrating competition for a single random access 

packet data channel and possible collisions which may occur in a prior art system; 

FIG. 5 is a diagram i11ustrating the downlink signaling format within a control 

channel of a prior digital cellular system illustrating collision control messaging; 

FIG. 6 is a diagram illustrating random access for communication by two 

1 O separate mobile stations, both seeking random packet access to a base station in a prior 

art digital cellular system; 

FIG. 7 is a pictorial diagram illustrating the addition of a separate parallel 

packet data access scheme within a digital cellular system having a random access 

packet data channel in accordance with the present invention; 

15 FIG. 8 is a pictorial diagram illustrating selective access of the separate parallel 

dedicated packet data channel in a system constructed in accordance with the teachings 

of the present invent~on; 

FIG. 9 is a pictorial diagram illustrating access to a parallel packet data access 

scheme incorporated into a network in accordance with the present invention; 

20 FIG. 10 is a signaling diagram illustrating large quantity data transfer initiated 

by a mobile station in a system constructed in accordance with the present invention; 

FIG. I I is a signaling diagram illustrating large quantities of data transfer 

initiated by the network when a mobile station is in active state in a system constructed 

in accordance with the present invention; and 

25 FIG. 12 is a signaling diagram illustrating large quantities of data transfer· 

initiated by the network when a mobile station is initially in a packet standby state in 

a system constructed in accordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

As discussed above, a shared random access packet data channel has distinct 

30 disadvantages in a digital radio telecommunication system when packet traffic is 

heavy and/or large quantities of data need to be sent. The system of the present 
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invention provides an improved solution to this situation by incorporating a second 

multiple access dedicated packet data scheme which is used simultaneously with the 

existing shared random access scheme. The system also provides for a second class 

of mobile station which has the capability of accessing either the first access scheme 

5 or both the first access scheme and the dedicated packet access scheme. 

As illustrated in Fig. 7, a base station 51 in a system constructed in accordance 

with the present invention, includes means for providing random access attempts 52 

and 53 from a pair of mobile stations 54 and 55 each of which include, respectively, 

packet data access capabilities 54a and 55a. The BCCH contains an indication of 

10 which packet channels are available within the system. Access to the first access 

scheme by the respective mobile stations 54 and 55 is accomplished by random access 

contention by the two mobile stations in response to information on the downlink 

UPCH for the first access scheme. In addition, mobile station 55 includes the 

additional capability of using a second dedicated packet access scheme incorporated 

15 as part of the system of the present invention. The first access scheme, available to 

both mobile stations 54 and 55, includes only random packet access. The second 

access scheme, available to only mobile station 55, is dedicated packet traffic only. 

The mobile station 55 is, in effect, a dual mode mobile station having the capability 

of securing packet data access on either of the two schemes while the mobile station 

20 54 only has the capability of access under the first random access scheme. 

One exemplary technique for allowing access to the dedicated packet to only 

the limited group of dual mode mobiles capable of accessing both schemes is with the 

use of channel restriction parameters. Under present PDC standards, for example, a 

broadcast information message is sent on the downlink of the BCCH and on other 

25 channels from time to time. The broadcast information message contains numerous 

mandatory and optional parameters including packet channel structure information and 

channel restriction information. The channel restriction parameter combines one octet 

of data allowing for 256 combinations of bits. Presently, under current PDC 

standards, only 11 eight bit combinations are known to and recognizable by existing 

30 mobiles and used by the network to control access to the current random packet access 

scheme. Thus, bit combinations other than those 11 would be unrecognized and 

ignored by the older single mode mobiles which can only access the random packet 
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access scheme. However, the new dual mode mobiles are programmed to recognize 

a group of new eight bit combinations in the channel restriction parameter (as well as 

the old combinations) and thereby know that the dedicated packet access channels are 

available to them. 

5 Referring next to Fig. 8, there is shown a pictorial diagram illustrating use of 

the parallel multiple access schemes of the system of the present invention utilized by 

the dual mode mobile station 55. The first digital random access scheme 59 is 

essentially the same as that illustrated in the prior art system of Fig. 3 in which 

multiple mobile stations contend for random access to a packet data channel. The 

1 O second multiple access scheme 58 may consist, for example, of one channel of random 

access type 61 and a number of channels which use the polling principle of access. In 

one exemplary embodiment, the random access channel 61 of the second access 

scheme comprises an access and control channel (ACH) which is used for control 

signaling and short data signals. In this embodiment, polling data channels (PDCH) 

15 62 and 63 are used for larger quantities of data to be sent between the mobile station 

55 and the network. Only the presence and the operative parameters of the random 

access channel (ACH) are communicated to all the mobile stations 54 and 55 on the 

BCCH 35; however, the channel restriction information on the BCCH tells the single 

mode mobiles 54 that this ACH is not available to them. A dual mode mobile station 

20 55 which has a relatively large quantity of data to send to the network utilizes the 

present system of the present invention by sending a data registration signal 64 on the 

ACH. The network can then dynamically allocate one or more polling data channels 

PDCHs 62 and 63 depending upon the quantity of data to be sent. The network also 

allocates one or more PDCHs when there is data to be sent to a mobile station. For the 

25 polling data channels, PDCHs, either a standard polling scheme, such as in accordance 

with one of the options of the high level datalink control (HDLC), for example, or a 

messaging scheme of the type set forth below can be used. The burst structure of the 

type described above in connection with Figs. 5 and 6 contains an E field for the 

administration of collision control bits. In this exemplary embodiment of a possible 

30 second access scheme, however, the E field is replaced by flag patterns which are 

controlled by the network. Each pattern is associated with a specific mobile station 

and, when recognized, allows it to send its data to the network. The layer 1 uplink 
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scheme of this exemplary second access scheme is illustrated in Fig. 9. The use of 

polling flags on the PCDH uses the same burst format as, but not the same content as, 

the use of the E-bits in the random access channel. 

One goal in a possible embodiment of a second access system is to minimize 

5 the changes in the existing system necessary to implement the new system. For 

example, the existing downlink signaling format for the control channel is shown in 

Fig. 5 and discussed above. This format contains an E field which is 22 bits in length 

and which is used in the existing random access to control packet collisions. In this 

exemplary second access scheme, the technique of controlling access by the various 

IO mobiles seeking access to the PDCH is to replace the collision control bits of the E 

field with a six bit "flag pattern" repeated 3 times {18 bits) for redundancy. This will 

give a maximum number of 64 possible combinations. When a dual mode mobile 

registers with the system on the ACH to obtain access for sending data packets on the 

PDCH it is assigned one particular flag pattern. That mobile may only send data after 

15 it recognizes its own flag pattern as having been broadcast by the network over the 

PDCH on the downlink indicating that mobile's tum to send packets to the network 

on the uplink PDCH. For example, a mobile which has recognized its unique flag 

pattern in the E field may, 190 symbols after the interface between the syncword and 

color code broadcast by the network, start sending bursts and continue for up to 18 

20 bursts in a single layer 2 message. Thereafter, the network resumes control and sends 

the flag pattern of a different mobile on the downlink PDCH in the E field giving a 

different mobile the opportunity to send packets. The allocation of a specific time to 

send packets to each mobile means that there will be no collisions on the PDCH. The 

present system allows the same burst format to be used on both the existing random 

25 access packet channel and the dedicated PDCH. 

This technique of the first exemplary embodiment described above greatly 

enhances the efficiency of packet data access in a system over both the purely random 

access system as well as GSM-like systems which offer a mobile the opportunity to 

continue to maintain ownership of the packet channel (by continuing to request 

30 ownership after sending repeated units of packet data). This exemplary embodiment 

of the system of the present invention provides a much fairer allocation of packet data 

resources to all the mobiles in the system. 
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As shown in Figs. 10-12 for one exemplary embodiment of a second access, 

there are a number of different traffic situations wherein the messaging scheme outline 

should be used. For example, in Fig. 10 there illustrates a situation in which transfer 

of a large quantity of data is to be initiated by the mobile station. First, the mobile 

5 station (MS) sends a data registration message 71 to the network (NW) on the random 

access channel (ACH). Thereafter, the network sends a channel allocation message 

72 back to the mobile station which then enters the active mode and performs a first 

data transfer 73 from the mobile station to the network via the polling data channel 

(PCDH). Thereafter, multiple units, each comprising large quantities of data 74 may 

10 be transferred in both directions between the mobile station and the network. 

Similarly, Fig. 11 illustrates large quantities of data transfer initiated by the 

network when the mobile station is in active state. In this instance, the network issues 

a channel allocation message 75 on the random access channel (ACH) to the mobile 

station which transmits a channel allocation acknowledgment (ACK) 76 on the packet 

15 data channel (PDCH) to the network. A first data transfer 77 takes place on the PDCH 

from the network to the mobile station and thereafter large quantities of data transfer 

78 take place in both directions between the mobile station and the network on the 

PDCH. 

Finally, Fig. 12 illustrates large quantities of data transfer initiated by the 

20 network when the mobile station is in a packet standby state wherein in order to save 

power, the mobile listens less frequently to messages sent by the network. In this 

instance, a page message 81 is sent on the random access (ACH channel) from the 

network to the mobile station and the mobile responds with a terminating condition 

report message 82 on the ACH. The network responds with a channel allocation 

25 message 83 to the mobile station who fotwards a channel allocation acknowledgment 

84 on the POCH back to the network. A first data transfer 85 takes place on the 

PDCH from the network to the mobile station followed by large quantity data transfers 

86 in both directions between the mobile station and the network. 

A second exemplary embodiment of a second access scheme in ~he multiple 

30 access scheme of the present invention might be similar to the first. However, instead 

of sequentially and cyclically polling the various mobiles and sequentially and 

cyclically allocating access in accordance with unique flag patterns as described 
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above, a mobile could be allocated access to the PDCH and allowed to send packets 

continuously as long as it had any to send. This would also prevent collisions on the 

PDCH and allow more efficient handling of large amounts of packet data in the 

network over the single random access system. It would not give each mobile as fair 

5 an access to the packet system as in the first exemplary embodiment. 

The provision of two parallel access packet data channels, one accessible by 

all mobiles in the network and the other selectively accessible by dual mode mobiles, 

can be used in existing systems with random access packet data channels without 

effecting their existing functions. Minimal change to existing standards, such as PDC, 

1 O are required to implement the system of the present invention. 

The availability of access by mobile stations to one or the other of the dual 

access schemes of the present invention is controlled by a channel restriction 

information element, i.e. a parameter, included, for example, within the layer 3 

downlink messages called "Broadcast Information," "Zone Information Notification," 

15 and "Packet System Information" within the PDC standard used herein as an 

exemplary embodiment of the invention. This parameter is presently used in PDC to 

prevent too many mobile stations from using one specific random access channel. In 

the present invention, this parameter is assigned a value which prevents mobile 

stations which do not have the capability to communicate on both the conventional 

20 random access scheme and the second access scheme from being able to access the 

latter. Only the .. dual-mode" mobiles are allowed by the broadcast parameter to access 

both schemes. Dual mode mobile stations may be attracted to the second access 

scheme by selected values of the same parameters used to exclude non-dual mode 

mobiles from access or by the receipt of information over the BCCH channel which 

25 indicates, for example, the number of collisions which are currently occurring on the 

first random access scheme open to all mobiles. 

The present invention enhances the facility of the existing radio 

telecommunications networks by adding increased capacity on several bases: (1) no 

collisions will occur on the second access scheme giving superior packet transfer 

30 behavior at medium and high traffic loads within the network; (2) the messages sent 

on the first access scheme will be very short (with no or only very limited data 

transmissions) which also decreases the probability of collision between dual mode 
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mobiles accessing this alternative channel and is more suitable for low traffic areas; 

and (3) the second access scheme is dynamically allocated for usage by the mobile 

stations according to the amount of data to be transmitted. 

The method and system of the present invention also allows a flexible 

5 assignment of available packet data resources for each cell. In low traffic cells a single 

random access packet data channel scheme may be preferred because of lower cost. 

However, for higher traffic densities, either in numbers of mobiles seeking access for 

packet data transmission or the larger quantities of data to be sent between mobile 

stations and the network, a base station which supports both access schemes is 

10 considerably more efficient. The provision of the additional access channels may be 

made by changing the set up parameters for the channels within a cell. The currently 

available channel structure within each cell is communicated to the mobile stations 

through normal broadcast procedures. 

Although preferred embodiments of the method and apparatus of the present 

15 invention have been illustrated in the accompanying drawings and described in the 

foregoing description, it is understood that the invention is not limited to the 

embodiment(s) disclosed but it capable of numerous rearrangements, modifications 

and substitutions without departing from the spirit of the invention as set forth and 

defined in the following claims. 
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WHAT IS CLAIMED IS: 

1. A method for providing packet data access m a digital cellular 

communications network which includes: 

providing a broadcast control channel (BCCH) over which the network 

5 broadcasts system control information to mobile stations in the network; 

10 

providing a first random access scheme within said network in which 

packet data access for low traffic areas is provided over a data channel and mobile 

stations seeking packet data access compete with one another for use of the channel 

based upon channel availability messages broadcast to all mobile stations; 

providing a second access scheme within said system in which packet 

data access for high traffic areas is provided for sending larger quantities of data 

between a mobile station and the network; 

broadcasting messages over said control channel (BCCH) which 

indicate the presence and operative parameters of the channels utilizing said second 

15 access scheme to all mobile stations; and 

allowing access to the channels utilizing said second access scheme to 

only mobile stations which are capable of communicating over both the channels 

utilizing said first and second access schemes. 

2. A method for providing packet data access in a digital cellular 

20 communications network as set forth in claim 1 wherein said access allowing step 

includes: 

broadcasting control messages over said BCCH which include an 

information parameter which is interpreted by all mobile stations which are not 

capable of communications over both of said first and second access schemes as 

25 indicating that all channels utilizing said second scheme are not available. 

3. A method for providing packet data access in a digital cellular 

communications network as set forth in claim 1 wherein said access allowing step also 

includes: 

broadcasting control messages over said BCCH which include an 

30 information parameter which is interpreted by all mobile stations which are capable 
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of communications over both of said first and second access schemes as indicating that 

said second scheme is available to them and attracts said mobile stations to the 

channels utilizing said second scheme rather than the channels utilizing said first 

scheme. 

4. A method for providing packet data access in a digital cellular 

communications network as set forth in claim 1 wherein said first access scheme also 

includes: 

broadcasting on the downlink of the channel messages which include 

a collision control bit field indicating whether the uplink of the shared channel is idle 

10 or busy. 

5. A method for providing packet data access in a digital cellular 

communications network as set forth in claim 1 wherein said second access scheme 

includes a polling data channel and said method further includes the additional step 

of: 

15 broadcasting on the polling access channel messages which include a 

flag pattern field indicating which mobile can send its data to the network on the 

channel utilizing said second access. 

6. A method for improving the performance of a digital mobile radio 

communications network that includes a first random access packet data scheme, 

20 comprising the steps of: 

25 
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allocating the nonexclusive use of the channels utilizing said first 

random access packet data scheme for packet data transmission within said mobile 

communication network by all mobile stations having packet data capability within 

the system; 

providing a second packet data access scheme within said network 

which includes the additional steps of: 

providing a second random access user data and control channel 

accessible only by a selected class of dual mode mobile stations capable of packet data 

transmission within both said first and second access schemes of said network; and 
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allocating at least one polling data channel for exclusive use of 

said dual mode mobiles for sending packet data information in both directions between 

the mobile station and the network. 

7. A method as set forth in Claim 6 wherein the channels of both said first 

5 and seconc:l access schemes are provided by reallocating the existing channel structure 

within said radio network. 

8. A method as set forth in claim 6 wherein the channels of both said first 

and second access schemes employ the same burst format. 

9. A method as set forth in claim 6 wherein said dual mode mobile 

1 O stations select to use the second packet data access scheme to which they have 

exclusive access in response to the number of collisions which are currently occurring 

on the packet data access channel to which all mobiles have access. 

10. A method for providing a second multiple access scheme in an existing 

digital cellular communications system without affecting mobiles designed according 

15 to the standards of said existing system in which said existing system includes a 

random packet access scheme wherein packet data access for low traffic areas is 

provided over a data channel and mobile stations seeking packet data access compete 

with one another for use of the channel based upon channel availability messages 

broadcast to all mobil~ stations, said method comprising: 

20 providing a second access scheme within said existing system in which 

packet data access for high traffic areas is provided for sending larger quantities of 

data between a mobile station and the network; 

broadcasting messages on the control channel (BCCH) of said existing 

system which indicate the presence and operative parameters of the channels, utilizing 

25 said second access scheme to all mobiles stations; and 
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11. A method for providing a second multiple access scheme in an existing 

digital cellular communications system as set forth in claim I 0 wherein said access 

allowing step includes: 

broadcasting control messages over said existing BCCH which include 

5 an information parameter which is interpreted by all mobile stations which are 

designed in accordance with the standards of said existing system and not capable of 

communications over both of said existing and second access schemes as indicating 

that all channels utilizing said second scheme are not available. 

12. A method for providing a second access scheme in an existing digital 

1 O cellular communications system as set forth in claim 10 wherein said access allowing 

step also includes: 

broadcasting control messages over said existing BCCH which include 

an information parameter which is interpreted by all mobile stations which are capable 

of communications over both of said existing and said access schemes as indicating 

15 that said second scheme is available to them and which attracts said mobile stations 

to channels utilizing said second scheme rather than channels utilizing said existing 

scheme. 

13. A method for providing a second access scheme in an existing digital 

cellular communications system as set forth in claim 10 wherein said first access 

20 scheme also includes: 

broadcasting on the downlink of the channel messages which include 

a collision control bit field indicating whether the uplink of the shared channel is idle 

or busy. 

14. A method for providing a second access scheme in an existing digital 

25 cellular communications system as set forth in claim 10 wherein said second access 

scheme includes a polling data channel and said method further includes the additional 

step of: 
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broadcasting on the polling data charulel messages which include a flag 

pattern field indicating which mobile can send its data to the network on the channel 

utilizing said second access. 

15. A system for providing packet data access m a digital cellular 

5 communications network which includes: 

means for providing a broadcast control channel (BCCH) over means 

for which the network broadcasts system control information to mobile station in the 

network; 

means for providing a first random access scheme within said network 

l O in which packet data access for low traffic areas is provided over a data channel and 

mobile stations seeking packet data access compete with one another for use of the 

channel based upon messages broadcast on the downlink of the channel utilizing said 

first random access scheme; 

means for providing channels utilizing a second access scheme within 

15 said system in which packet data access for high traffic areas is provided for sending 

larger quantities of data between a mobile station and the network; 

means for broadcasting messages over said control channel (BCCH) 

which indicate the presence and operative parameters of the channels utilizing said 

second random access scheme to all mobile stations; and 

20 means for allowing access to channels utilizing said second access 

scheme to only mobile stations which are capable of communicating over both said 

first and second access schemes. 

16. A system for providing packet data access in a digital cellular 

communications network as set forth in claim 15 wherein said access allowing means 

25 includes: 
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include an information parameter which is interpreted by all mobile stations which are 

not capable of communications over both of said first and second access schemes as 

indicating that the channels utilizing said second scheme are not available. 
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1 7. A system for providing packet data access in a digital cellular 

communications network as set forth in claim 15 wherein said access allowing means 

also includes: 

means for broadcasting control messages over said BCCH which 

5 include an information parameter which is interpreted by all mobile stations which are 

capable of communications over both of said first and second access schemes as 

indicating that the channels utilizing said second scheme is available to them and 

attracts said mobile stations to the channels utilizing said second scheme rather than 

the channels utilizing said first scheme. 

10 18. A system for providing packet data access in a digital cellular 

communications network as set forth in claim 15 wherein said first access scheme also 

includes: 

means for broadcasting messages on the downlink of the channel 

utilizing said first access scheme which include a collision control bit field indicating 

15 whether the shared channel is idle or busy. 

19. A system for providing packet data access in a digital cellular 

communications network as set forth in claim 15 wherein said second access scheme 

includes a polling data channel and said system also includes: 

means for broadcasting on the polling data channel messages which 

20 include a flag pattern field indicating which mobile can send its data to the network 

on the channel utilizing said second access. 

20. A system for improving the performance of a digital mobile radio 

communications network that includes a first random access packet data scheme, 

comprising: 

25 means for allocating the nonexclusive use of channels utilizing said 
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means for providing channels utilizing a second packet data access 

scheme within said network which includes: 

means for providing a second random access user 4ata and 

control channel accessible only by a selected class of dual mode mobile stations 

S capable of packet data transmission within both said first and second access schemes 

of said n~twork; and 

10 

15 

means for allocating at least one polling data channel for 

exclusive use of said dual mode mobiles for sending packet data information in both 

directions between the mobile station and the network. 

21. A system as set forth in Claim 20 wherein the channels of both said 

first and second access schemes are provided by reallocating the existing channel 

structure within said radio network. 

22. A system as set forth in claim 20 wherein the channels of both said first 

and second access schemes employ the same burst format. 

23. A system as set forth in claim 24 wherein said dual mode mobile 

stations select to use the second packet data access scheme to which they have 

exclusive access in response to the number of collisions which are currently occurring 

on the packet data access channel to which all mobiles have access. 

24. A system for providing a second multiple access scheme in an existing 

20 digital cellular communications system without affecting mobiles designed according 

to the standards of said existing system in which said existing system includes a 

random packet access scheme wherein packet data access for low traffic areas is 

provided over a data channel and mobile stations seeking packet data access compete· 

with one another for use of the channel based upon channel availability messages 

25 broadcast to all mobile stations, said system comprising: 
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system in which packet data access for high traffic areas is provided for sending larger 

quantities of data between a mobile station and the network; 
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means for broadcasting messages of the control channel (BCCH) of 

said existing system which indicate the presence and operative parameters of the 

channels, utilizing said second access scheme to all mobiles stations; and 

means for allowing access to channels utilizing said second access 

5 scheme to only mobile stations which are capable of communicating over channels 

utilizing both said existing and said second access schemes. 

25. A system for providing a second multiple access scheme in an existing 

digital cellular communications system as set forth in claim 24 wherein said means for 

allowing access comprises: 

10 means for broadcasting control messages over said existing BCCH 

15 

which include an information parameter which is interpreted by all mobile stations 

which are designed in accordance with the standards of said existing system and not 

capable of communications over both of said existing and second access schemes as 

indicating that all channels utilizing said second scheme are not available. 

26. A system for providing a second access scheme in an existing digital 

cellular communications system as set forth in claim 24 wherein said means for 

allowing access comprises: 

means for broadcasting contro 1 messages over said existing BCCH 

which include an information parameter which is interpreted by all mobile stations 

20 which are capable of communications over both of said existing and said access 

schemes as indicating that said second scheme is available to them and which attracts 

said mobile stations to channels utilizing said second scheme rather than channels 

utilizing said existing scheme. 

27. A system for providing a second access scheme in an existing digital 

25 cellular communications system as set forth in claim 24 wherein said first access 

scheme also includes: 

··.~SDOCID: <W0_992132BA1_1_> 

means for broadcasting on the downlink of the channel messages which 

include a collision control bit field indicating whether the uplink of the shared channel 

is idle or busy. 
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28. A system for providing a second access scheme in an existing digital 

cellular communications system as set forth in claim 24 wherein said second access 

scheme includes a polling data channel and said system further comprises: 

means for broadcasting on the polling data channel messages which 

5 include a flag pattern field indicating which mobile can send its data to the network 

on the channel utilizing said second access. 
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(54) Interoperability for bluetooth/IEEE 802.11 

(57) The key of the invention is to introduce an in­
teroperability device in a communication system which 
integrates an IEEE 802.11 transceiver and a Bluetooth 
transceiver. The device prevents that one transceiver is 
transmitting while the other is receiving, which would 
cause interference at the receiving transceiver. In addi-
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tion, the device preferably prevents that both systems 
are transmitting at the same time to avoid interference 
at the receiving device(s). Optionally the device prohib­
its simultaneous reception of both transceivers. In that 
way the radio receiver can be shared between the de­
vices, allowing a cheaper and smaller hardware design. 
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Description 

[0001] The present invention relates to both Bluetooth and IEEE 802.11 radio communication systems. 
[0002] IEEE 802.11 is a standard for wireless systems that operate in the 2.4 - 2.5 GHz ISM (industrial, scientific 

5 and medical) band. This ISM band is available world-wide and allows unlicensed operation for spread spectrum sys­
tems. For both the US and Europe, the 2,400 - 2,483.5 MHz band has been allocated, while for some other countries, 
such as Japan, another part of the 2.4 - 2.5 GHz ISM band has been assigned. The 802.11 standard focuses on the 
MAC (medium access control) protocol and PHY (physical layer) protocol for access point (AP) based networks and 
ad-hoc networks. 

10 [0003] In access point based networks, the stations within a group or cell can communicate only directly to the access 
point. This access point forwards messages to the destination station within the same cell or through a wired distribution 
system to another access point, from which such messages arrive finally at the destination station. In ad-hoc networks, 
the stations operate on a peer-to-peer level and there is no access point or (wired) distribution system. 
[0004] The 802.11 standard supports: DSSS (direct sequence spread spectrum) with differential encoded BPSK and 

15 QPSK; FHSS (frequency hopping spread spectrum) with GFSK (Gaussian FSK); and infrared with PPM (pulse position 
modulation). These three physical layer protocols (DSSS, FHSS and infrared) all provide bit rates of 2 and 1 Mbit/s. 
The 802.11 standard further includes extensions 11a and 11b. Extension 11b is for a high rate CCK (Complementary 
Code Keying) physical layer protocol, providing bit rates 11 and 5.5 Mbit/s as well as the basic DSSS bit rates of 2 and 
1 Mbit/s within the same 2.4 - 2.5 GHz ISM band. Extension 11a is for a high bit rate OFDM (Orthogonal Frequency 

20 Division Multiplexing) physical layer protocol standard providing bit rates in the range of 6 to 54 Mbit/s in the 5 GHz 
band. The 802.11 basic medium access behaviour allows interoperability between compatible physical layer protocols 
through the use of the CSMA/CA (carrier sense multiple access with a collision avoidance) protocol and a random 
back-off time following a busy medium condition. In addition all directed traffic uses immediate positive acknowledge­
ment (ACK frame). where a retransmission is scheduled by the sender if no positive acknowledgement is received. 

25 The 802.11 CSMA/CA protocol is designed to reduce the collision probability between multiple stations accessing the 
medium at the point in time where collisions are most likely occur. The highest probability of a collision occurs just after 
the medium becomes free, following a busy medium. This is because multiple stations would have been waiting for 
the medium to become available again. Therefore, a random back-off arrangement is used to resolve medium conten­
tion conflicts. In addition, the 802.11 MAC defines: special functional behaviour for fragmentation of packets; medium 

30 reservation via RTS/CTS (request-to-send/clear-to-send) polling interaction; and point co-ordination (for time-bounded 
services). 
[0005] The IEEE 802.11 MAC also defines Beacon frames, sent at a regular interval by an AP to allow STAs to 
monitor the presence of the AP. IEEE 802.11 also defines a set of management frames including Probe Request frames 
which are sent by an STA, and are followed by Probe Response frames sent by the AP. Probe Request frames allow 

35 an STA to actively scan whether there is an AP operating on a certain channel frequency, and for the AP to show to 
the STA what parameter settings this AP is using. 
[0006] Bluetooth technology allows for the replacement of the many proprietary cables that connect one device to 
another with one universal short-range radio link. For instance, Bluetooth radio technology built into both a cellular 
telephone and a laptop would replace the cumbersome cable used today to connect a laptop to a cellular telephone. 

40 Printers, personal digital assistanrs {PDA's), desktops, computers, fax machines, keyboards, joysticks and virtually 
any other digital device can be part of the Bluetooth system. But beyond un-tethering devices by replacing the cables, 
Bluetooth radio technology provides a universal bridge to existing data networks, a peripheral interface, and a mech­
anism to form small private ad-hoc groupings of connected devices away from fixed network infrastructures. 
[0007] Designed to operate in a noisy radio frequency environment, the Bluetooth radio system uses a fast acknowl-

45 edgement and frequency hopping scheme to make the link robust. Bluetooth radio modules avoid interference from 
other signals by hopping to a new frequency after transmitting or receiving a packet. Compared with other systems 
operating in the same frequency band, the Bluetooth radio system typically hops faster and uses shorter packets. This 
makes the Bluetooth radio system more robust than other systems. Short packets and fast hopping also limit the impact 
of domestic and professional microwave ovens. Use of Forward Error Correction (FEC) limits the impact of random 

50 noise on long-distance links. The encoding is optimised for an uncoordinated environment. Bluetooth radios operate 
in the unlicensed ISM band at 2.4 GHz. A frequency hop transceiver is applied to combat interference and fading. A 
shaped, binary FM modulation is applied to minimise transceiver complexity. The gross data rate is 1 Mb/s. 
[0008] A Time-Division Duplex scheme is used for full-duplex transmission. The Bluetooth baseband protocol is a 
combination of circuit and packet switching. Slots can be reserved for synchronous packets. Each packet is transmitted 

55 in a different hop frequency. A packet nominally covers a single slot, but can be extended to cover up to five slots. 
Bluetooth can support an asynchronous data channel, up to three simultaneous synchronous voice channels, or a 
channel which simultaneously supports asynchronous data and synchronous voice. Each voice channel supports 64 
kb/s synchronous (voice) link. The asynchronous channel can support an asymmetric link of maximally 721 kb/s in 

2 
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either direction while permitting 57.6 kb/sin the return direction, or a 432.6 kb/s symmetric link. 
[0009) The IEEE 802.11 standard is well-established and local area networks are already implemented based on 
the standard, typically in office environments. As Bluetooth comes into the market, it is likely to be implemented in a 
domestic environment for communications within the home, for example. Thus someone with a lap-top computer may 

s wish to connect to a IEEE 802.11 wireless local area network in the workplace, and connect to a device, such as a 
mobile telephone, using a Bluetooth interface outside of the workplace. 
[0010] It is therefore an object of the present invention to provide a means for enabling such a single device to 
interlace via both an IEEE 802.11 radio system and a Bluetooth radio system. 
[0011) According to one aspect of the present invention there is provided a device incorporating a first radio system 

10 operating at a first range of frequencies of operation and a second radio system operating at a second range of fre­
quencies of operation, wherein at least a part of said first and second range of frequencies overlap, wherein the device 
further includes a control means adapted to control the first and second radio systems such that such that only one or 
the other radio system may transmit at any one time. The first radio system may be a Bluetooth system and the second 
radio system may be an IEEE 802.11 system. 

15 (0012) The device may be additionally controlled such that when one device is transmitting the other device cannot 
receive or transmit. The device may be additionally controlled such that when one device is receiving the other device 
cannot receive or transmit. 
[0013) The control means may comprise a switching means, the switching means being adapted to switch on and 
off the first and second radio systems. 

20 [0014) The control means may comprise a multiplexing means adapted to time multiplex transmissions from the first 
and second radio systems. 
[0015) The control means may comprise a multiplexing means adapted to time multiplex transmissions from the 
Bluetooth and IEEE 802.11 radio systems, the IEEE 802.11 and Bluetooth transmissions being multiplexed into Blue­
tooth time-slots. 

25 (0016) The Bluetooth transmissions may be through a single HV2 SCO link connection, the IEEE 802.11 transmis­
sions being in two time-slots in every four. The Bluetooth transmissions may be through a single HV3 SCO link con­
nection, the IEEE 802.11 transmissions being in four time-slots in every six. The Bluetooth transmissions may be 
through two HV3 SCO link connections, the IEEE 802.11 transmissions being in two time-slots in every six. 
[0017] The control means may prevent transmission of IEEE 802.11 packets during a Bluetooth ACL packet trans-

30 mission. The control means may prevent transmission of Bluetooth ACL packets during an IEEE 802.11 packet trans­
mission. 
(0018) The first and second radio systems may share a common physical layer. 
[0019) According to another aspect of the present invention there is provided a method of incorporating a first radio 
system operating at a first range of frequencies of operation and a second radio system operating at a second range 

as of frequencies of operation, wherein at least a part of said first and second range of frequencies overlap, into a single 
device, wherein the first and second radio systems are controlled such that only one or the other radio system may 
transmit at any one time. The first radio system may be a Bluetooth system and the second radio system may be an 
IEEE 802.11 system. 
(0020) The method may further comprise controlling the radio systems such that when one radio system is transmit-

40 ting the other device cannot receive or transmit. 
[0021] The method may further comprise controlling the radio systems such that one device is receiving the other 
device cannot receive or transmit. 
[0022) The radio systems may be controlled by switching on and off the first and second radio systems. 
[0023) The radio systems may be controlled by time multiplexing transmissions from the first and second radio sys-

45 terns. 
[0024) The method may comprise time multiplexing transmissions from the Bluetooth and IEEE 802.11 radio systems, 
the IEEE 802.11 and Bluetooth transmissions being multiplexed into Bluetooth time-slots. 
(0025] The Bluetooth transmissions may be through a single HV2 SCO link connection, the IEEE 802.11 transmis­
sions being in two time-slots in every four. The Bluetooth transmissions may be through a single HV3 SCO link con-

50 nection, the IEEE 802.11 transmissions being in four time-slots in every six. The Bluetooth transmissions may be 
through two HV3 SCO link connections, the IEEE 802.11 transmissions being in two time-slots in every six. 
[0026) The method may further comprising preventing transmission of IEEE 802.11 packets during a Bluetooth ACL 
packet transmission. The method may further comprising preventing transmission of Bluetooth ACL packets during an 
IEEE 802.11 packet transmission. 

55 [0027] The first and second radio systems may share a common physical layer. 
[0028) Therefore if both an IEEE 802.11 radio transceiver and a Bluetooth radio transceiver reside in a single device 
(for instance in a laptop computer) they can transmit and receive in the same radio frequency simultaneously, even 
though both communication standards make use of the same 85 MHz wide ISM band, at around 2.4 GHz. This is 
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achieved by a Bluetooth device in a computer being prevented from transmitting data whilst an 802.11 device is at­
tempting to receive data and vice versa. 
[0029] Even if the RF frequency that the receiving device is tuned to is different, but still in the same band that the 
transmitting device is using, the emitted power will jam the receiver, rendering it unable to receive the intended signal. 

5 [0030] The invention solves this problem by introducing an interoperability device, that is connected both to the 
medium access controller of the IE EE 802.11 device and to the baseband controller of the Bluetooth device. 
[0031] The invention also proposes an alternative solution, called dual mode operation, where the IEEE 802.11 
devices operate in a different radio frequency band than the Bluetooth system. 
[0032] The key of the invention to introduce an interoperability device in a communication system which integrates 

10 an IEEE 802 .11 transceiver and a Bluetooth transceiver. The device prevents that one transceiver is transmitting while 
the other is receiving, which would cause interference at the receiving transceiver. In addition, the device prevents that 
both systems are transmitting at the same time to avoid interference at the receiving device(s). optionally the device 
prohibits simultaneous reception of both transceivers. In that way the radio receiver can be shared between the devices, 
allowing a cheaper and smaller hardware design. The invention also covers a dual band mode in which the IEE802.11 

15 device and the Bluetooth device work in a different frequency band, and allows completely parallel operation of the 
two devices. 

20 

25 

(0033] The invention will now be described by way of example with reference to the accompanying Figures, in which: 

Figure 1 illustrates a high-level architecture for implementing the present invention; 

Figure 2 illustrates the architecture of Figure 1 adapted to utilise radio re-use in accordance with a preferred em­
bodiment of the invention; 

Figure 3 illustrates a Bluetooth HV-i packet; 

Figure 4 illustrates the time-slot allocation for transmission of three different HV-i schemes; 

Figure 5 illustrates a forward and reverse packet structure for IEEE 802.11; and 

30 Figure 6 illustrates a possible single chip implementation of the present invention. 

[0034] The invention seives to solve a fundamental problem associated with providing both a Bluetooth radio system 
and an IEEE 802.11 radio system in a single device. The fundamental problem that has been identified is that if either 
one of the radio systems is transmitting, there is need to prevent the other radio system from receiving or else the 

35 receiving system will be drowned out by the transmitting system. As will be further discussed hereinbelow, further 
problems associated with the dual operation of a IEEE 802.11 and Bluetooth radio system are overcome by preferred 
embodiments of the present invention as discussed hereinbelow. 
[0035] Referring to Figure 1, there is illustrated a high-level architecture of the combination of an IEEE 802.11 radio 
system transceiver and a Bluetooth radio system transceiver in a single system, in conjunction with an interoperability 

40 device in accordance with the present invention. It will be understood by one skilled in the art that only those elements 
necessary for the implementation of the present invention are shown in Figure 1 . 
[0036] The dual mode transceiver of Figure 1 comprises: an IEEE 802.11 physical layer functional element 112; an 
IEEE 802.11 MAC layer functional element 108; a Bluetooth physical layer functional element 114; a Bluetooth base­
band control functional element 11 O; and an interoperability device 106, all of which comprise a combined IEEE 802.11 

45 /Bluetooth transceiver generally designated by reference numeral 100. In addition an IEEE 802.11driver102 and a 
Bluetooth driver 104 are shown in Figure 1 . 
[0037] The IEEE 802.11 driver 102 receives IEEE 802.11 packets from the dual mode transceiver 100 on lines 116, 
and transmits IEEE 802.11 packets to the dual mode transceiver 100 on lines 116. The Bluetooth driver 104 receives 
Bluetooth packets from the dual mode transceiver 100 on lines 118, and transmits Bluetooth packets to the dual mode 

50 transceiver on lines 118. The operation of the respective drivers 102 and 104 is exactly the same as their operation 
would be if the device were provided with a single IEEE 802.11 or Bluetooth transceiver respectively. However their 
function may be extended in the sense that they pass on switching signal from application(s) to the interoperability 
device 106. 
[0038] The IEEE 802.11 MAC functional element 108 and the IEEE 802.11 physical functional element 112 form the 

55 IEEE 802.11 transceiver of the dual mode transceiver. The IEEE 802.11 MAC functional element 108 operates in 
accordance with the IEEE standard arrangement to control access to the IEEE 802.11 transmission medium by the 
device to which it is connected. The IEEE 802.11 MAC functional element 108 receives and transmits IEEE 802.11 
packets to and from the interoperability device 106 via lines 120, and transmits and receives IEEE 802.11 packets to 
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and from the IEEE 802.11 physical layer functional element 112 via lines 124. The IEEE 802.11 physical layer functional 
element 112 operates in accordance with the IEEE standard arrangementto perform modulation etc. of the IEEE 802.11 
packets and transmit/receive the packets via lines 128, which interface the element to the device antenna. 
[0039] The Bluetooth baseband control functional element 110 and the Bluetooth physical layer functional element 

5 114 form the Bluetooth transceiver of the dual mode transceiver. The Bluetooth baseband control functional element 
110 operates in accordance with the Bluetooth standard arrangement to control access to the transmission medium 
by the device to which it is connected. The Bluetooth baseband control functional element 110 receives and transmits 
Bluetooth packets to and from the interoperability device 106 via lines 122, and transmits and receives Bluetooth 
packets to and from the Bluetooth physical layer functional element 114 via lines 126. The IEEE 802.11 physical layer 

10 functional element 114 operates in accordance with the Bluetooth standard arrangement to perform modulation etc. 
of the Bluetooth packets and transmit/receive the packets via lines 130, which interface the element to the device 
antenna. 
[0040] The control of IEEE 802.11 packets and Bluetooth packets from the respective drivers 102 and 104 to the 
respective transceiver elements 108/112 and 110/114 is controlled in accordance with the invention by the interoper-

15 ability device 106. As shown in Figure 1, the interoperability device is additionally connected to control circuitry within 
the device via control signal lines 132. 
[0041) The dual mode transceiver 100 operates in accordance with the invention in one of two modes. A first mode 
is a switching mode and a second mode is a multiplexing mode, both of which modes are discussed in further detail 
herein below. 

20 [0042) In the switching mode of operation, the interoperability device 106 deactivates the Bluetooth transceiver 
(110/114) whenever the IEEE 802.11 transceiver (108/112) is activated, and vice versa. The interoperability device 106 
is adapted to make the decision as to which mode of operation to switch to or activate. There are several alternative 
criteria on which the interoperability device may make this decision. 
[0043) In a first alternative, the user of the device may decide which mode to switch to. For instance when the user 

25 is at home and wants to connect to the Internet through a telephone, the user may decide to switch to Bluetooth mode 
and dial up to an Internet Service Provider (ISP). When the user is in the office, where an IEEE 802.11 wireless LAN 
is present, the IEEE 802.11 mode may be selected by the user, to enable the user to log on to the network. This mode 
requires the user to know which is the appropriate interface to use for the chosen application. The user command will 
most likely be provided through an interface, such as a screen and keypad, on the device itself, and notified to the 

30 interoperability device 106 via a command signal from a central processor or controller in the device. In addition mixed 
environments, where both Bluetooth and IEEE 802.11 exist, may be present for example in an office environment. 
[0044) In an alternative, the notification of the mode of operation may be provided to the transceivers via control from 
the CPU through regular drivers, or through a dedicated interoperability device driver. 
[0045] In a second alternative, application software may control which mode the device switches to. For instance 

35 when the user chooses to synchronise a Personal Digital Assistant (PDA), the data-synchronisation application in.the 
PC may tell the interoperability device to switch to Bluetooth mode. When the user chooses to surf the World Wide 
Web (WWW), the browser application (or the network driver software supporting it) may tell the interoperability device 
to switch to IEEE 802.11 mode. Again, the interoperability device 106 may be instructed via a command signal from a 
central processor or controller. 

40 [0046] In a third alternative, a protocol sniffer may determine whether it detects the presence of an IEEE 802.11 
device or a Bluetooth device on the air interface, and set the mode of the interoperability device accordingly. When 
the protocol sniffer detects both Bluetooth and IEEE 802.11 devices, it may choose a mode that the user has indicated 
as preferential, or it may consult the user as in the first alternative. Alternatively, the protocol sniffer may let the appli­
cation decide as in the second alternative. 

45 [0047] Thus in the switching mode the interoperability device operates merely to deactivate, or switch off, one of the 
two transceivers within the dual mode transceiver. This operation is transparent to the functional elements of the re­
spective transceivers, and also to the other processing functionality in the device itself. When the interoperability device 
is switched to "IEEE 802.11" mode the transceiver 100 behaves as an IEEE 802.11 transceiver. When the interoper­
ability device is switched to "Bluetooth" mode the transceiver 100 behaves as an Bluetooth transceiver. 

50 [0048] In the switching mode, turning off one transceiver when the other is transmitting means that the one transceiver 
cannot receive or transmit when the other is transmitting. Thus when employing the switching mode only one radio 
system needs to be operating at a given time, which means that the radio hardware can be reused. 
[0049) Figure 2 illustrates the dual mode transceiver of Figure 1 re-configured to utilise radio re-use. As can be seen 
from Figure 2, the functionality of the IEEE 802.11 physical layer functional element 112 and the Bluetooth physical 

55 layer functional element 114 are combined into a single functional element referred to as the IEEE 802.11/Bluetooth 
dual physical layer functional element, and denoted by reference numeral 200. The dual functional element 200 trans­
mits and receives IEEE 802.11 and Bluetooth packets on signal lines 204 to the device antenna. 
[0050) The IEEE 802.11 /Bluetooth dual physical layer functional element is controlled by the interoperability device 
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via signal lines 202 to operate as the physical layer functional element for either IEEE 802. 11 or Bluetooth in accordance 
with the current mode of operation selected. 
[0051] In the multiplexing mode of operation the IEEE 802.11 transmitter is switched off when the Bluetooth trans­
mitter is receiving data and the Bluetooth transmitter is switched off when the IEEE 802.11 device is receiving data. In 

5 this way one radio system is never transmitting when the other is receiving, and vice versa. The interoperability device 
106 observes the rules of the medium access control protocols, and while the transmission and reception of the IEEE 
802.11 and Bluetooth radio systems are time multiplexed, it will appear to the user that the two systems operate in 
parallel. There will, however, be some performance impact (reduced data throughput, increased data error rate, reduced 
voice quality). 

10 [0052] Furthermore, the interoperability device 106 additionally preferably does not allow the IEEE 802.1 and Blue­
tooth radio systems to transmit at the same time. Thus interference of one signal with the other at an external (remote) 
receiver is prevented. 
[0053) In a preferred implementation of the multiplexing mode, if an IEEE 802.11 packet must be transmitted, all 
Bluetooth data connections are placed in the so-called PARK mode. The interoperability device 106 will issue one 

15 HLC_Park_Mode primitive per active AGL (Asynchronous Connectionless data) connection to the Bluetooth transceiv­
er, to put all ACL connections in PARK mode. The PARK mode of the Bluetooth radio system will be familiar to one 
skilled in the art. In this way, the Bluetooth radio system is deactivated whilst an IEEE 802.11 transmission takes place. 
[0054] Although the example implementation is presented herein with reference to a discussion of the Bluetooth 
PARK mode, it will be appreciated by one skilled in the art that the Bluetooth HOLD mode may alternatively be utilised. 

20 [0055] If-there are active Bluetooth SCO (Synchronous, connection-oriented voice) connections, which transmit and 
receive periodically in a 0.625 ms Bluetooth slot, then the IEEE 802.11 transceiver must schedule its packet transmis­
sions in-between the Bluetooth packets. The Bluetooth SCO connections are real-time (voice) connections. The inter­
operability device 106 must take the full IEEE packet exchange period into account, which includes an acknowledge­
ment packet (ACK) and (when the RTS/CTS transmission mode is used) an RTS and CTS packet. 

25 [0056] Further hereinbelow a detailed implementation for scheduling IEEE 802.11 packets in an active SCO con­
nection is given. A 'slot-stealing' scheme is explained and a calculation of data throughput that can be achieved given. 
[0057] The IEEE 802.11 packets may need to be as short as a single slot when such a slot-stealing scheme is 
implemented, and this implies that the interoperability device 1 06 has to implement a packet fragmentation and reas­
sembly scheme, so that it can divide IEEE 802.11 packets in chunks that can be accommodated in the number of 

30 Bluetooth slots that are available. The IEEE 802.11's own fragmentation mechanisms cannot be used, since these 
mechanisms assume that all fragments are sent consecutively. In the detailed implementation described hereinbelow, 
a suitable fragmentation scheme is discussed. 
[0058] In the following, an example is given for introducing the IEEE 802.11 functionality into a Bluetooth radio system, 
to enable both radio systems to function together in the same device. The following example is not limiting of the 

35 present invention, and the person skilled in the art will recognise that other possibilities exist for the implementation of 
such an architecture. However, as the Bluetooth specification is dominant the following is a preferred implementation. 
[0059] The standard Bluetooth radio system uses Frequency Shift Keying (FSK) modulation, sending one bit of 
information per symbol time of 1µ.s. Thus the raw bit-rate is 1 MbiUs. A packet consists of a preamble, containing a 
channel access code and a payload. The payload, in turn, is divided into a header (containing packet type, destination 

40 address and some other information fields) and a user payload field. 
[0060] On the synchronous connection orientated (SCO) links, voice packets are used. The voice packets are typi­
cally of the high-quality voice (HV) types HV1, HV2 or HV3. All of these packet types have a 30-byte payload. The 
most robust packet, HV1, uses rate 113 Forward Error Correction (FEC). Packet type HV2 uses rate 213 FEC, and type 
HV3 does not use FEC at all. The number of user bytes is 10,20 and 30 bytes respectively for HV1, HV2 and HV3. 

45 The packet layout of an Hv-i (where i=1,2,3) packet is shown in Figure 3. The total duration of a HV-ivoice packet is 
330 µs. Referring to Figure 3, it can be seen that the Hv-i packet 300 comprises a 72 bit preamble 302, an 18 bit header 
304, and a 240 bit (or 30 byte) payload 306. 
[0061] In addition to the HV-itype packets, there also exists for Bluetooth a data and voice (DV) type packet. The 
DV type packet offers the same performance as HV3 (i.e. with no FEC). and carries a variable amount of data as well 

so as voice in the same packet. However, a DV packet carries only 1 O user bytes, i.e. a third of HV3's user bytes. The 
duration of the DV packet is 238 to 356 µs, depending on the amount of data carried. 
[0062) Bluetooth packets are sent in time slots, which each have a duration of 625 µs. However packets must be 
less then 625 µs to allow the radio system sufficient time to hop to another frequency between time slots. Examples 
of channel operation for HV1, HV2 and HV3 connection are shown in Figure 4, and described further hereinbelow. 

55 [0063] Figures 4(a) to 4(c) illustrate timing diagrams for a single Bluetooth voice connection, based on HV1 (Figure 
4(a)), HV2 (Figure 4(b)), or HV3 (Figure 4(c)) packets. The shaded packets are in the forward direction (from Bluetooth 
master device to Bluetooth slave device), and the clear packets are in the reverse direction (from Bluetooth slave 
device to Bluetooth master device). Eight time slots TS 1 to TS8 are shown. As can be seen forward packets are sent 
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in odd-numbered time-slots and reverse packets are sent in even-numbered time-slots. The frequency hops, in ac­
cordance with the Bluetooth standard, on every time slot, such that the frequencies f1 to f8 are hopped-to in times slots 
TSlto TS8 respectively. 
(0064] All voice connection rates are specified to be 64 kbiVs. To achieve this rate a HV1 packet must be sent every 

5 other slot, since in every HV1 packet (1/3)X30X8 = 80 bits of user data are sent. (113) is the FEC used in HV1, and 
30x8 is the number of bits in a 30 byte payload. One packet is sent every 2X0.625ms time-slots, which is equal to 1.25 
milliseconds, 0.625 ms being the length of each slot. The user bit rate is thus 80/1 .25 bits/ms = 64 kbit/s. Since a voice 
link is full duplex, the other remaining alternate empty slots are required for the reverse link. This allocation of forward 
and reverse packets to time-slots is shown in Figure 4(a). 

10 [0065] HV2 packets carry twice the number of user bits as HV1 packets and hence only one forward and one reverse 
packet is required for every four slots, as shown in Figure 4(b). 
[0066] HV3 packets carry twice the number of user bits as HV1 packets and hence only one forward and one reverse 
packet is required for every six slots, as shown in Figure 4(c). Thus even if there were two HV3 links active, there would 
still be required only four time-slots in every six time-slots, leaving two time-slots in every six free. 

15 (0067) As a DV packet, similar to a HV1 packet, carries only 10 user bytes, a DV packet must similarly be transmitted 
every other slot to achieve a rate of 64 kbit/s. 
(0068] Hence in combination with a single HV1 or OV voice link, no IEEE 802.11 data traffic can be transmitted or 
received without reducing the voice quality of the transmission. 
[0069) With a single HV2 link, or HV3 links, two slots are available for IEEE 802.11 traffic. With a single HV3 link, 4 

20 slots are available for IEEE 802.11 traffic. 
[0070] Working within these parameters set by the Bluetooth transmission system, it is necessary to determine what 
IEEE 802.11 user bit rate is possible, given the available time slots. As discussed further hereinbelow, this depends 
to a certain extent on the overhead of the IEEE802.11 packet. 
(0071] IEEE 802.11 packets have either a short or a long preamble, of 96 or 192 µs respectively. The IEEE 802.11 

25 packet payload is transmitted at a rate of one byte in every symbol time with a duration of 8/11-th µs. This gives a bit 
rate of 11 Mbit/s. The payload contains a 24 byte header and a 32 bit (4 byte) CRC field, which takes 28 x (8/11) = 

20.3 µs to send in total. A SI FS (Short I nterframe Space) time of 1 O µs after correct reception of a packet, the recipient 
transmits an acknowledgement packet, which consists of a header of 96 or 192 µs. The payload contains MAC protocol 
control information of 14 bytes that take 14X8/1 i = 10.2 µs to transmit. Figure 5 depicts an IEEE 802 .11 packet trans-

30 mission. 
[0072) As shown in Figure 6, an IEEE 802.11 forward data packet 500 consists of a preamble 504, a MAC header 
506 and a data field 508. If received correctly, the receiver, responds with an acknowledgement packet 502 after a 
S IFS period. The latter packet consists of a preamble 51 o and an acknowledgement field 512 comprising MAC infor­
mation. 

35 [0073] There are thus 4 scenarios to consider: there are two possible IEEE preamble lengths (96 and 192 µs);,and 
there are either two or four Bluetooth "idle" periods (two and four slots). 
[0074) The scenario where two Bluetooth slots are available for transmission for IEEE transmissions having a long 
preamble is considered. 
[0075] The overhead due to preambles, SIFS, and MAC overhead amounts to [2 x 192] + 10+[(28+14) x (8/11 )] 

40 = 424.5µs. Of the two idle slots, it is permissible only to use 625 +366= 991 µs according to the Bluetooth specification. 
This is to leave 625 - 366 = 259 µs to allow the radio system to hop to the frequency of the next slot. Subtract 424.5 
from 991, to get 566.5, which is the time left for actual data transmission at 11 Mbit/s. In this time 566.5 / (8/11) = 779 
IEEE 802. 11 bytes can be transmitted. This data can be transmitted every 4 slots. Hence the effective bit rate is equal 
to (8 x 779)/(4 x 625) = 2.5 MbiVs. 

45 [0076) The scenario where four Bluetooth slots are available for transmission for IEEE transmissions having a long 
preamble is now considered. 
(0077] If four Bluetooth slots are available, then the time for payload transmission is equal to payload time 625 x 3 
+ 366 - 424.5 = 1817. This Equates to 1817 / (8/11) = 2498 IEEE 802.11 CCK bytes. The equivalent bit rate is now (8 
x 2498Y(6 x 625) = 5.33 Mbit/s 

50 [0078) If the calculations are repeated for short IEEE 802.11 preambles, the bit rates are 3.33 Mbit/s for an HV2 
connection or for two HV3 connections. For a single HV3 connection the bit rate is 5.89 Mbit/s. The results are sum­
marised in Table 1 . 

Table 1 
55 IEEE 802.11 throughput Two Slots Four Slots 

Short preamble 3.33 Mbit/s 5.89 MbiVs 
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Table 1 (continued) 

IEEE 802.11 throughput Two Slots Four Slots 

long preamble 2.49 Mbit/s 5.33 Mbit/s 

[0079] Table 1 shows IEEE 802.11 user throughputs if IEEE 802.11 packets are transmitted in slots that are left idle 
by Bluetooth. If there is one HV2 connection or two HV3 connections, there are 2 idle slots to transmit. If there is one 
HV3 connection, there are 4 idle slots to transmit. If there is on HV1 or DV1 connection there are no idle slots. If there 
is no SCO connection at all, then all slots are available for transmission, and the theoretical IEEE 802.11 maximum of 
11 Mbit/s can be achieved. 
[0080] If a Bluetooth ACL packet must be transmitted, the interoperability device 106 simply holds back IEEE 802.11 
packets. As the ACL packets are none real time data packets, they can be held back. When a Bluetooth ACL packet 
is to be transmitted, an IEEE 802.11 packet transmission will not be in progress, as the ACL connection would be in 
PARK mode if an IEEE transmission was in progress, as discussed hereinabove. 
[0081] In an alternative formulation, if a Bluetooth ACL packet transmission or reception is in progress, the IEEE 
802.11 transmission is held back until the Bluetooth transmission/reception is completed. Then the Bluetooth ACL 
connection is put in HOLD or PARK mode, and the IEEE802.11 transmission can be scheduled and organised around 
sea transmissions, as described above. 
[0082] Optionally, the interoperability device has a further mode in which it will not allow the IEEE 802.11 devices 
and Bluetooth device to receive in parallel. By not allowing this, only one radio will be operating at a given time, which 
implies that the radio hardware can be reused. This again results in an architecture as shown in Figure 2. In this mode 
Bluetooth SCO slots are always received. If neither the Bluetooth nor the IEEE 802.11 transmitter need to transmit, 
the common receiver listens to either Bluetooth or IEEE 802.11 packets, according to an algorithm. 
(0083] Such an algorithm may be static; for instance the receiver listens to IEEE 802.11 in odd slots and to Bluetooth 
packets in even slots. Also given the distribution of traffic between Bluetooth and IEE E802.11, the algorithm could give 
preference to one over the other. 
(0084} Finally, the receiver may have a dual synchronisation mode, where it listens to the channel, detects on the 
fly what type of packet is in the medium (Bluetooth or IEEE 802.11), and reports this to the receiver, which will switch 
to the appropriate reception mode. 
[0085] Both IEEE 802.11 and Bluetooth Packets may be longer than a single slot. In that case the receiver attempts 
to receive the packet until completion. 
[0086) In a typical embodiment of the invention, the MAC controller of the I EE802.11 device and the baseband con­
troller of the Bluetooth device may be implemented in separate, dedicated processor chips. The interoperability device's 
functionality may be implemented in an additional chip. Alternatively, the functionality of the interoperability device can 
be added to the controller chips of either the Bluetooth or the IEE802.11 device. In a still further alternative, it is possible 
to integrate the IEEE 802.11 MAC control functions and the Bluetooth control function in a single chip and add the 
interoperability functionality to the same chip as well. Other arrangements of chips and division of interoperability 
functionality are also possible. 
[0087] Figure 6 illustrates an example of a "system on a chip" implementation of a combined I EE E 802.11 MAC 
controller and a Bluetooth Baseband controller. The chip 600 includes a OMA (Direct Memory Access) 610, an interrupt 
controller (Int. Ctrl) 612, timers 614, RAM (Random Access Memory) 616 all connected to a CPU (central processor 
unit) 622 via an internal bus 624, which elements are all required for both the IEEE 802.11 and Bluetooth functions. 
An external bus (Ext. Bus) block 608 is also required for both the IEEE 802.11 and Bluetoothfunctions, and is connected 
to the CPU 622 via internal bus 624 and to an external flash memory and/or ROM via lines 626. A USB (Universal 
Serial Bus) block 606, connected to internal bus 624, is used to interface the Bluetooth transceiver and optionally the 
IEEE 802.11 transceiver to a host PC via connections 628. The (mini) PCI block 602, connected to the internal bus 
624, is used to interface between the host PC (via connections 628) and the IEEE 802.11 transceiver. A PCI based 
interface between host PC and Bluetooth is not yet defined but is foreseen. The UART block is also connected to the 
internal bus 624 and to the external connections 628. 
[0088] The CPU micro-controller 622 runs firmware that implements the IEEE 802.11 MAC and Bluetooth baseband 
functions. A Bluetooth Link Controller block 618 and an IEEE 802.11 MAC support block 620 are connected to the 
CPU via the internal bus 624, and operate in conjunction with the CPU 622 to implement hardware assist functions for 
both the Bluetooth and IEEE 802.11 transceivers respectively. 
[0089] The Bluetooth Link Controller 618 is connected to the Bluetooth physical layer functional elements (not shown) 
via connections 632, and similarly the IEEE 802.1 MAC support block 620 is connected to the IEEE 802.11 physical 
layer functional elements (not shown) via connections 634 
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Claims 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

A device incorporating a first radio system operating at a first range of frequencies of operation and a second radio 
system operating at a second range of frequencies of operation, wherein at least a part of said first and second 
range of frequencies overlap, wherein the device further includes a control means adapted to control the first and 
second radio systems such that such that only one or the other radio system may transmit at any one time. 

The device of claim 1 wherein the first radio system is a Bluetooth system and the second radio system is an IEEE 
802.11 system. 

The device of claim 1 or claim 2 wherein the device is additionally controlled such that when one device is trans­
mitting the other device cannot receive or transmit. 

The device of any one of claims 1 to 3 wherein the device is additionally controlled such that one device is receiving 
the other device cannot receive or transmit. 

The device of claim 1 or claim 2, wherein the control means comprises a switching means, the switching means 
being adapted to switch on and off the first and second radio systems. 

The device of claim 1 or claim 2, wherein the control means comprises a multiplexing means adapted to time 
multiplex transmissions from the first and second radio systems. 

The device of claim 2, wherein the control means comprises a multiplexing means adapted to time multiplex trans­
missions from the Bluetooth and IEEE 802.11 radio systems, the IEEE 802.11 and Bluetooth transmissions being 
multiplexed into Bluetooth time-slots. 

The device of claim 7, wherein the Bluetooth transmissions are through a single HV2 SCO link connection, the 
IEEE 802.11 transmissions being in two time-slots in every four. 

The device of claim 7, wherein the Bluetooth transmissions are through a single HV3 SCO link connection, the 
IEEE 802.11 transmissions being in four time-slots in every six. 

10. The device of claim 7, wherein the Bluetooth transmissions are through two HV3 SCO link connections, the IEEE 
802.11 transmissions being in two time-slots in every six. 

11. The device of claim 2 wherein the control means prevents transmission of IEEE 802.11 packets during a Bluetooth 
AGL packet transmission. 

12. The device of claim 2 wherein the control means prevents transmission of Bluetooth ACL packets during an IEEE 
40 802.11 packettransmission. 

13. The device of any one of claims 1 to 12 in which the first and second radio systems share a common physical layer. 

14. A method of incorporating a first radio system operating at a first range of frequencies of operation and a second 
45 radio system operating at a second range of frequencies of operation, wherein at least a part of said first and 

second range offrequencies overlap, into a single device, wherein the first and second radio systems are controlled 
such that only one or the other radio system may transmit at any one time. 

15. The method of claim 14 wherein the first radio system is a Bluetooth system and the second radio system is an 
50 IEEE 802.11 system. 

16. The method of claim 14 or 15 further comprising controlling the radio systems such that when one radio system 
is transmitting the other device cannot receive or transmit. 

55 17. The method of any one of claims 14 to 16 further comprising controlling the radio systems such that one device 
is receiving the other device cannot receive or transmit. 

18. The method of claim 14or15 wherein the radio systems are controlled by switching on and off the first and second 

9 

BNSDOCID: <EP _1119137A1_1_> 

Page 249 of 290



5 

•• EP 1119137 A1 

radio systems. 

19. The device of claim 14 or claim 15 wherein the radio systems are controlled by time multiplexing transmissions 
from the first and second radio systems. 

20. The method of claim 15, comprising time multiplexing transmissions from the Bluetooth and IEEE 802.11 radio 
systems, the IEEE 802.11 and Bluetooth transmissions being multiplexed into Bluetooth time-slots. 

21. The method of claim 20, wherein the Bluetooth transmissions are through a single HV2 sea link connection, the 
10 IEEE 802.11 transmissions being in two time-slots in every four. 

22. The method of claim 20, wherein the Bluetooth transmissions are through a single HV3 SGO link connection, the 
IEEE 802.11 transmissions being in four time-slots in every six. 

15 23. The method of claim 20, wherein the Bluetooth transmissions are through two HV3 sea link connections, the 

20 

IEEE 802.11 transmissions being in two time-slots in every six. 

24. The method of claim 15 further comprising preventing transmission of IEEE 802.11 packets during a Bluetooth 
AGL packet transmission. 

25. The method of claim 15 further comprising preventing transmission of Bluetooth AGL packets during an IEEE 
802.11 packet transmission. 

26. The method of any one of claims 14 to 25 in which the first and second radio systems share a common physical 
25 layer. 

30 
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Verfahren, N etzwerk und Steuerstation zur wechselseitigen Steuerung von Funksystemen 

unterschiedlicher Standards im gleichen Frequenzband 

Die Erfindung betrifft ein Verfahren zur wechselseitigen Steuerung von 

Funksystemen unterschiedlicher Standards im gleichen Frequenzband. 

Ein Funksystem zur drahtlosen Dbertragung von Information darf nur 

standardgema.B Sendeleistungen benutzen. Die nationale Regulierungsbehorde bestimmt, auf 

5 welchen Frequenzen, mit welcher Sendeleistung, und nach welchem 

Funkschnittstellenstandard ein Funksystem iibertragen darf. 

Dabei ist filr so genannte ISM-Frequenzbander (Industrial Scientific Medical) vorgesehen, 

<lass Funksysteme nach unterschiedlichen Funkschnittstellenstandards im gleichen 

Frequenzband iibertragen. Ein Beispiel ist das US-amerik:anische Funksystem IEEE 802.1 la 

10 und das europaische ETSI BRAN HiperLAN/2. Beide Funksysteme iibertragen in gleichen 

Frequenzbandem zwischen 5.15 GHz und 5.875 GHz mit annahemd dem gleichen 

Funkiibertragungsverfahren, aber verschiedenen Dbertragungsprotokollen. 

Fiir den Fall einer StOrung wurden Verfahren fiir ein aktives Ausweichen auf 

eine andere Frequenz innerhalb des erlaubten Frequenzbands, Sendeleistungsregelung und 

15 adaptive Codierung und Modulation zur Interferenzreduzierung standardisiert. 

Funksysteme von BreitbandLANs der Funkschnittstellen-Standards ETSI BRAN 

HiperLAN/2 und IEEE 802.11 a nutzen <las gleiche Funkiibertragungsverfahren, ein 64-

Trager OFDM-Verfahren mit einer adaptiven Modulation und Codierung. Annahemd die 

gleichen Modulations- und Codierverfahren (Link Adaptation, LA) sind fiir beide Standards 

20 definiert. 

Das Medienzugriffsverfahren (Medium Access Control, .A.fAC) beider Systeme ist vollstandig 
. 

unterschiedlich. ETSI BRAN HiperLAN/2 verwendet ein zentral gesteuertes, 

reservierungsbasiertes Verfahren, bei dem eine Funkstation die Aufgabe einer zentralen, die 

Funkressourcen koordinierenden Instanz ubemimmt. Diese zentrale Funkstation (Access 

25 Point, AP), die unter Umstanden Zugangspunkt zum Weitverkehrsnetz ist, signalisiert 

periodisch alle 2ms die MAC-Rahmenstruktur je nach Bedarfvon AP und den zugehorigen 

Stationen. 

Der IEEE 802.1 la Standard beschreibt ein nicht reservierungsbasiertes 

CSMA/CA Verfahren (Carrier Sense Multiple Access/Collision Avoidance), bei dein alle 

BESTA TIGUNGSKOPIE 

Page 261 of 290



WO 02/13-'57 • 2 PCT /EPO l/09258 

Funkstationen <las Medium abhoren und voraussetzen, class der Kanai fiir eine 

Mindestdauer (Short Inter Frame Space, SIFS) ungenutzt ist bevor bei Bedarf 802.11 a-MAC­

Frames, also Nutzdatenpakete, versendet werden. Das Verfahren ist gut fiir 

selbstorganisierende Ad-Hoc Netze geeignet> verlangt jedoch positive Quittierungen aller 

5 Pakete. Dienstgiite unterstiltzende MaBnahmen (Point Coordination Function, PCF) erlauben 

daiiiber hinaus die Unterstiitzung von Multimedia-Anwendungen. Abb. 2 zeigt beispielha:ft 

den Zeitablaufbeim Medienzugriffbei IEEE 802.l la. Demnach muss in einer Variante des 

Standards eine Station ein RTS Paket (Ready To Send) ilbertragen und auf ein CTS (Clear To 

Send) Pak.et der adressierten Station warten, bevor sie Nutzdaten ubertragen darf. Aile 

10 anderen Stationen in Funkreichweite setzen eine Zeitiiberwachung (Network Allocation 

Vector, NA V) und ilbertragen erst wieder, wenn die adressierte Station eine 

Bestatigung (Acknowledge, ACK) gesendet hat. 

BreitbandLANs nach den Standards HiperLAN/2 und 802. l la werden in 

Zukunft im gleichen Frequenzband zwischen 5 .15 und 5 .825 GHz operieren. Die 

15 BreitbandLANs arbeiten zwar mit Sendeleistungsregelung (Transmitter Power Control, 

TPC), adaptiven Funktibertragungsverfahren und der dynamischen Auswahl von 

Frequenzen (Dynamic Frequency Selection, DFS), um die wechselseitig storenden Einflilsse 

zu minimieren, diese V erfahren ermoglichen jedoch nicht die optimale Nutzung und 

Aufteilung der Funkkanale auf die nach verschiedenen Standards iibertragenden Stationen. 

20 Die Garantie der filr Multimedia-Anwendungen notigen Dienstgiite ist bei Storung <lurch 

eigene Stationen oder Stationen fremder Systeme nicht moglich. Bei wechselseitiger Storung 

arbeiten Systeme ineffizient und belegen selbst bei geringen Ubertragungsraten einen 

Frequenzkanal. 

Es ist Aufgabe der Erfindung, ein Verfahren, ein drahtloses Netzwerk sowie eine 

25 Steuerstation aufzuzeigen, welche eine effiziente Nutzung von Funklibertragungskanalen 

ermoglichen. 

Diese Aufgabe ist fiir das Verfahren er:findungsgema.B gelost durch ein 

Schnittstellen -Steuerungsprotokollverfahren filr ein Funksystem, welches wenigstens ein 

Frequenzband aufweist, das fiir die wechselseitige Nutzung eines ersten und eines zweiten 

30 Funkschnittstellenstandards vorgesehen ist, wobei das Funksystem Stationen aufweist, 

welche jeweils nach einem ersten Funkschnittstellenstandard und/oder nach einem zweiten 

Funkschnittstellenstandard arbeiten, wobei eine Steuerstation vorgesehen ist, welche die 

wechselseitige Nutzung des Frequenzbandes steuert. 
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Der Erfindung liegt die Idee zugrunde, bei Systemen mit gleichen 

Funkilbertragungsverfahren, aber verschiedenen Funkilbertragungsprotokollen, einen 

standardiibergreifenden Austausch von impliziter bzw. auch expliziter Steuerinformationen 

vorzusehen. Dies ermoglicht eine einfache und effiziente Nutzung eines Funkkanals <lurch 

5 mehrere Funkschnittstellenstandards. 

Das Funksystem weist ein oder mehrere Stationen auf. Die Stationen konnen 

z.B. Computer eines drahtlosen lokalen Netzwerks sein. Diese Statiorien konnen z.B. jeweils 

nur fiir den Betrieb gemaB dem ersten oder dem zweiten Funkschnittstellenstandard ausgelegt 

sein. Es ist jedoch auch moglich, da.B Stationen sowohl gema.B dem ersten als auch gema.B 

10 dem zweiten Funkschnittstellenstandard arbeiten konnen. 

Vorzugsweise bildet eine erste Anzahl von Stationen ein lokales drahtloses 

Netzwerk nach einem ersten Funkschnittstellen-Standard und eine zweite Anzahl von 

Stationen bildet ein drahtloses Netzwerk nach einem zweiten Funkschnittstellen-Standard. 

Der erste Funkschnittstellen-Standard kann z.B. der HiperLAN2-Standard und der zweite 

15 Funkschnittstellen-Standard der IEEE 802.11 a-Standard sein. 

Fiir diese beiden Standards ist das Frequenzband von 5.15 GHz bis 5.825 GHz 

vorgesehen. 

Erfindungsgema.B ist eine Steuerstation vorgesehen, welche die wechselseitige 

Nutzung des gemeinsamen Frequenzbandes von den beiden Funkschnittstellen-Standards 

20 steuert. 

Die Ste_uerstation ist vorzugsweise eine Station, die sowohl nach dem ersten 

Funkschnittstellenstandard als auch nach dem zweiten Funkschnittstellenstandard operieren 

kann. 

Die Steuerung der wechselseitigen Nutzung des gemeinsamen Frequenzbandes 

25 kann aufverschiedene Weise erfolgen. So ist es beispielsweise moglich, fiir die Nutzung des 

ersten und des zweiten Funkschnittstellenstandards bestimmte vorgebbare Zeitintervalle 

vorzusehen und in einer Art Zeitmultiplex abwechselnd das Frequenzband dem ersten 

Funkschnittstellenstandard und danach dem zweiten Funkschnittstellenstandard zuzuweisen. 

Vorteilhaft ist es jedoch, die Zuteilung mittels adaptiver Protokolle 

30 vorzunehmen. Dadurch kann der gemeinsame Funkkanal effektiver genutzt werden, 

insbesondere wenn der Bedarf an Obertragungskapazitat nach dem ersten und dem zweiten 

Funkschnittstellenstandard variiert. 
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Bei der vorteilhaften Ausgestaltung der Erfindung nach Anspruch 2 ist die 

Steuerstation einerseits dazu vorgesehen, fiir Stationen, die gema.B dem ersten 

Funkschnittstellenstandard arbeiten, den Zugriff auf das Frequenzband zu steuem. 

Ist der erste Funkschnittstellen-Standard z.B. _der HiperLAN/2-Standard, so ~ die 

5 Steuerstation die Funktion des gema.B diesem Standard vorgesehenen zentralen Controllers 

(Access Point, AP) aus. In diesem Fall senden die Stationen des HiperLAN/2-Standards 

jeweils eine Kapazitiitsanforderung an die Steuerstation und die Steuerstation weist den 

Stationen jeweils Dbertragungskapazitat zu. 

Andererseits ist die Steuerstation bei der vorteilha:ften Ausgestaltung der 

10 Erfindung nach Anspruch 2 dazu vorgesehen, das gemeinsame Frequenzband fiir den Zugriff 

von Stationen, die gema.B dem zweiten Funkschnittstellenstandard arbeiten, freizugeben, 

wenn Stationen, die gema.B dem ersten Funkschnittstellenstandard arbeiten, keinen Zugriff 

auf das Frequenzband anfordem. Bei dieser vorteilhaften Ausgestaltung der Erfindung wird 

somit der erste Funkschnittstellenstandard gegenuber dem zweiten 

15 Funkschnittstellenstandard priorisiert. Die Freigabe des gemeinsamen Frequenzbandes fiir 

den zweiten Funkschnittstellenstandard kann z.B. explizit <lurch Senden einer 

Steuerinformation an die Stationen des zweiten Funkschnittstellenstandards erfolgen. 

Alternativ ist es z.B. moglich, daB der gema.B dem IEEE 802.11 Standard 

vorgesehene Punkt-Koordinator (Point Coordinator) als zentrale Steuerstation fungiert und 

20 deh wechselseitigen Zugriff von Stationen des ersten und des zweiten 

Funkschnittstellenstandards auf das gemeinsame Frequenzband steuert. Bei dieser 

vorteilhaften Ausgestaltung der Erfindung wtirde der Punkt-Koordinator z.B. periodisch 

einem anderen Funkschnittstellenstandard, z.B. dem HiperLAN/2 Standard, das gemeinsame 

Frequenzband zur Verfiigung stellen. 

25 Bei der vorteilhaften Ausgestaltung der Erfindung nach Anspruch 3 erfolgt die 

Steuerung dadurch, daB die Steuerstation die jeweilige Zeitdauer festlegt, wahrend der 

Stationen, die gema.B dem zweiten Funkschnittstellen-Standard operieren, das gemeinsame 

Frequenzband nutzen dtirfen. Die Festlegung der Zeitdauer kann vorteilhaft gema.B Anspruch 

4 dadurch erfolgen, daB die Steuerstation ein Broadcast-Signal sendet, welches den Stationen 

30 eine Zeitdauer mitteilt, wahrend der das Frequenzband von Stationen, die gema.B dem 

zweiten Funkschnittstellenstandard arbeiten, nutzbar ist. 

Die Erfindung hat den Vorteil, daB beim Betrieb von Funksystemen in Phasen, 

in denen standardgema.B keine Information von einer Funkstation gema.B einem ersten 

Funkschnittstellenstandard gesendet oder empfangen wird, das zusatzliche Senden von 

.. 
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Informationen gema.13 eines anderen Funkschnittstellenstandards moglich wird, so dass der 

Zugriff auf den Funkk:anal <lurch konkurrierende Funksysteme gesteuert werden kann. 

Dabei ist es moglich, dass eine erste Funkstation, die nach einem ersten 

Funkschnittstellenstandard operiert, zusatzlich bestimm.te in einem zweiten 

5 Funkschnittstellenstandard beschriebene Funktionen aus:fiihrt, wobei <lurch die erste 

Funk.station oder eine koordinierende weitere Funk.station, die nach dem ersten 

Funkschnittstellenstandard iibertragt, Beginn und Dauer der Phase, die gema.B dem zweiten 

Funkschnittstellenstandard von der ersten Station zur Obertragung benutzt werden darf, 

festgelegt werden. 

10 Je nach Funkschnittstellenstandard konnen Beginn und Dauer nur 

naherungsweise definiert werden, wobei Festlegungen der betroffenen Standards zeitweise 

oder regelma.Big verletzt werden. Die erste Station kann vorzugsweise die Phase, wahrend der 

sie nach dem zweiten Funkschnittstellenstandard iibertragt, jederzeit beenden, ohne 

Riicksicht auf resultierende Storungen bei Stationen gemaB dem zweiten 

15 Funkschnittstellenstandard. 

Die erste Funk.station kann neben Funktionen nach dem zweiten 

Funkschnittstellenstandard auch Funktionen ausfiihren, die Funksysteme nach dem zweiten 

Funkschnittstellenstandard oder Funksysteme nach dem ersten Funkschnittstellenstandard 

veranlassen, den Funkkanal als gestort zu interpretieren und einen anderen Funkkanal filr den 

20 eigenen Betrieb belegen. 

Die e:ffiziente gemeinsame Nutzung eines Funkkanals <lurch unterschiedliche 

Funksysteme kann durch ein geeignetes Steuerungsprotokollverfahren erreicht werden. Ein 

solches Funkschnittstellen-Steuerungsprotokollverfahren ermoglicht einer ersten Station 

eines Funksystems nach dem ersten Funkschnittstellenstandard die Zeitpunkte des Zugriffs 

25 auf den Funkkanal <lurch andere Stationen zu steuem. Sie muss dafiir neben den <lurch ihren 

eigenen ersten Funkschnittstellenstandard festgelegten Funktionen zu Zeitpunkten, zu denen 

Stationen gema.B dem ersten Funkschnittstellenstandard nicht iibertragen und keine 

standardgema.Be Information von der ersten Station erwarten, in einem anderen zweiten 

Funkschnittstellenstandard beschriebene Funktionen ausfii.hren, wobei die erste Station oder 

30 eine weitere Station die Dauer festlegt, wahrend der die erste Station gema.B dem zweiten 

Funkschnittstellenstandard iibertragen darf. 

Die Dauer des Betriebs nach dem zweiten Funkschnittstellenstandard muss nicht exakt, 

sonder kann auch nur naherungsweise festgelegt sein. 
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Die erste Station kann die Nutzung der Funkschnittstelle gema.B dem zweiten 

Funkschnittstellenstandard ohne Riicksicht auf resultierende Storungen bei Stationen, die 

gema.B dem zweiten Funkschnittstellenstandard iibertragen, <lurch Ubertragung gema.B dem 

ersten Funkschnittstellenstandard beenden. 

5 Die Aufgabe der Erfmdung ist fiir das Netzwerk gelost <lurch ein drahtloses 

Netzwerk, welches wenigstens ein Frequenzband aufweist, das fiir die wechselseitige 

Nutzung eines ersten und eines zweiten Funkschnittstellenstandards vorgesehen ist, wobei 

<las drahtlose Netzwerk Stationen aufweist, welche jeweils nach einem ersten 

Funkschnittstellenstandard und/oder nach einem zweiten Funkschnittstellenstandard arbeiten, 

10 wobei eine Steuerstation vorgesehen ist, welche die wechselseitige Nutzung des 

Frequenzbandessteuert. 

Einige Ausfiihrungsbeispiele der Erfindung werden nachfolgend anhand der 

Zeichnung in den Fig. 1 bis 3 naher erlautert. Es zeigen: 

Fig. l die Rahmenstruk.'tur gema.B dem ETSI BRAN HiperLAN/2 Standard, 

15 Fig. 2 eine schematische Darstellung des Zugriffs auf einen Funkkanal bei 

Systemen gema.B dem IEEE 802.11 a Standard, 

Fig. 3 zwei drahtlose lokale Netzwerke gema.B einem ersten und einem 

zweiten Funkschnittstellen-Standard. 

Fig. 1 zeigt die Struk1:ur des HiperLAN/2 MAC-Rahm.ens. 

20 Fig. 2 zeigt schematisch den Medienzugriffbei Systemen, die gema.B dem 

Funkschnittstellenstandard IEEE 802-1 la arbeiten. 

Bei einem HiperLAN/2 System ist mittels der zentralen Steuerung durch den 

Access-Point (AP), der den MAC-Rahmen periodisch erzeugt und dabei die Daten der 

Broadcast-Phase iibertragt, die Dienstgiite (Paketverzogerung, Dbertragungsrate usw.) 

25 einzelner Verbindungen individuell steuerbar. 

Obertragen auf die Fig. 1 und 2 bzw. die zugehorigen Standards bedeutet das, 

dass ein HiperLAN/2 AP bei teilweise nicht genutzter Downlink-, Uplink- w1d Direct Mode 

Phase daraufverzichten konnte, nutzlose (dummy) Information zu iibertragen und 802.11-

Systemen keine Gelegenheit zu geben, eine Zeitspanne SIFS lang einen ungenutzten Kanai 

30 zu beobachten und den Ablauf nach Fig. 2 zu beginnen. Der AP konnte die Kontrolle sehr 

bald zuriickgewinnen, in dem die HiperLAN/2-Standard-gema.Be Dbertragung die Broadcast­

Phase nicht unterdriickt, sondem gesendet wird. 

Ebenso konnte die Funktion PCF des 802.11-Standards genutzt werden, um HiperLAN/2-

Systemen zeitweise befristet (periodisch) den Funkkanal zur Verfilgung zu stellen. 
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Die hier vorgeschlagene und am Beispiel der BreitbandLANs ETSI BRAN 

HiperLAN/2 und IEEE 802.l la diskutierte wechselseitige Steuerung von Funksystemen 

unterschiedlicher Standards kann in einer heterogenen Umgebung, in der verschiedene 

Funksysteme zur gleichen Zeit in unmittelba{er Na.he im gleichen Spektrum iibertragen, eine 

5 dezentral gesteuerte Adaptivitat beziiglich der in den jeweiligen Systemen verfiigbaren 

Dbertragungskapazitat zur Bewaltigung des jeweils aktuellen Verkehrsangebots, der 

geforderten Dienstgiite und der momentanen Nutzungsumgebung gewahrleisten. 

Bei der Anwendung der erfindungsgema.Ben integrierten Steuerung konnen unterschiedliche 

Funksysteme kompatibel gemacht werden in dem Sinn, dass sie konstruktiv im gleichen 

10 Frequenzband koexistieren und dabei Dienste erbringen konnen, die eine hohe Dienstgiite 

verlangen. Das Funkspektrum wird deutlich effizienter genutzt, ohne Anwendung des neuen 

Verfahrens ist dies nur mit jeweils exklusiv verwendeten Funkkanalen moglich 

Fig.3 zeigt schematisch zwei drahtlose lokale Netzwerke. 

Ein erstes drahtloses lokales Netzwerk weist drei Stationen 10, 11und12 auf. 

15 Diese drei Stationen 10, 11, 12 und 13 arbeiten nach einem ersten Funkschnittstellenstandard 

A, z.B. nach dem HiperLAN2 - Standard. 

Ein zweites drahtloses lokales Netzwerk weist vier Stationen 14, 15, 16 und 17 

auf. Diese vier Stationen 14, 15, 16 und 17 arbeiten nach einem zweiten 

Funkschnittstellenstandard B, z.B. nach dem IEEE802.l la- Standard. 

20 Die Stationen konnen z.B. Computer mit einer Funkschnittstelle sein. Die 

Kommunikation zwischen den einzelnen Stationen erfolgt drab.dos, z.B. per Funk. 

Filr drab.dose lokale Netzwerke nach den Standards HiperLAN/2 und IEEE 

802.1 la ist das Frequenzband zwischen 5.15 GHz und 5.825 GHz vorgesehen. 

Es ist eine zentrale Steuerstation 13 vorgesehen, welche den wechselseitigen 

25 Zugriff des ersten drahtlosen Netzwerks und des zweiten drahtlosen Netzwerks auf das 

gemeinsame Frequenzband steuert. 

Dies kann vorteilhaft z.B. dadurch erfolgen, daB die Station 13 eine Broadcast­

Nachricht an die Stationen 14 bis 17 des IEEE 802.11 a Standards verschickt, wenn die 

Stationen 10 bis 12 keinen Bedarf an Dbertragungskapazitat, haben. Diese Broadcast 

30 Nachricht enthalt vorzugsweise eine Zeitinformation, welche den Stationen 14 bis 17 des 

IEEE 802.11 Standards mitteilt, wie lange sie das gemeinsame Frequenzband nutzen dtirfen. 

Wahrend dieser Zeit kann die Steuerstation 13 auch Funktionen nach dem IEEE 802. l la -

Standard ausfiihren, z.B. auch zur Dateniibertragung nach dem IEEE 802.1 la-Standard 

benutzt werden. 
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Handelt es sich bei den Stationen 10 bis 12 des ersten drahtlosen Netzwerks 

um HiperLAN/2 Stationen, so operiert die Steuerstation 13 vorzugsweise auch als zentrale 

Station (Access-Point) des HiperLAN2 Netzwerkes und koordiniert deren Funkresourcen. 

Bei Hiperlan/2 Systemen wird vorab ·geplant,.zu welcher Zeit die Stationen senden diirfen. 

5 Zu diesem Zweck gibt es bei HiperLAN/2- Systemen eine zentrale Einrichtung (Access 

Point, AP), welche die Kapazitatsanforderungen von den verschiedenen Stationen erhalt und 

demgema.B Kapazitat zuweist. Die z.entrale Steuerstation 13 ist vorzugsweise auch dazu 

vorgesehen, die Funktion des Access Point des HiperLAN/2 Standards auszufiihren. Die 

zentrale Steuerstation 13 signalisiert dann periodisch alle 2ms die MAC-Rahmenstruktur je 

10 nach Bedarf der einzelnen Stationen des HiperLAN2 Netzwerkes. 

Altemativ ist es jedoch auch moglich, daB bei HiperLAN/2 Systemen die 

Funktion des Access-Points und die Funktion der wechselseitigen Steuerung des Zugriffs des 

ersten drahtlosen Netzwerks und des zweiten drahtlosen Netzwerks auf das gemeinsame 

Frequenzband in getrennten Stationen realisiert ist. Dann ist aber ein Datenaustausch 

15 hinsichtlich der Dauer, wahrend der das·Frequenzband von dem ersten bzw. dem zweiten 

Funkschnittstellenstandard genutzt werden darf, zwischen diesen getrennten Stationen 

erforderlich. 

Alteinativ ist es z.B. moglich, daB der gemaB dem IEEE 802.11 Standard 

vorgesehene Punkt-Koordinator (Point Coordinator) als zentrale Steuerstation fungiert und 

20 deh wechselseitigen Zugriff von Stationen des ersten und des zweiten 

Funkschnittstellenstandards auf das gemeinsame Frequenzband steuert. Bei dieser 

Ausfiihrungsform wiirde der Punkt-Koordinator z.B. periodisch einem anderen 

Funkschnittstellenstandard, z.B. dem HiperLAN/2 Standard, <las gemeinsame Frequenzband 

zur Verfiigung stellen. 

•. 
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PATENTANSPRUCHE: 

1. Schnittstellen - Steuerungsprotokollverfahren fiir ein Funksystem, welches 

wenigstens ein Frequenzband aufweist, das fiir die wechselseitige Nutzung eines ersten und 

eines zweiten Funkschnittstellenstandards vorgesehen ist, wobei das Funksystem Stationen 

aufweist, welche jeweils nach einem ersten Funkschnittstellenstandard und/oder nach einem 

5 zweiten Funkschnittstellenstandard arbeiten, wobei eine Steuerstation vorgesehen ist, welche 

die wechselseitige Nutzung des Frequenzbandes steuert. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, <lass die Steuerstation 

filr Stationen, die gema.B dem ersten Funkschnittstellenstandard arbeiten, den Zugriff auf das 

10 Frequenzband steuert und daB die Steuerstation das Frequenzband fiir den Zugriffvon 

Stationen, die gema.B dem zweiten Funkschnittstellenstandard arbeiten, freigibt, wenn 

Stationen, die gema.B dem ersten Funkschnittstellenstandard arbeiten, keinen Zugriff auf das 

Frequenzband anfordern. 

15 3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Steuerstation 

die jeweilige Zeitdauer festlegt, wahrend der Stationen, die gema.B dem zweiten 

Funkschnittstellenstandard arbeiten, das Frequenzband nutzen dilrfen. 

4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, <lass die Steuerstation 

20 · ein Broadcast-Signal sendet, welches den Stationen eine Zeitdauer mitteilt, wahrend der das 

Frequenzband von Stationen, die gema.B dem zweiten Funkschnittstellenstandard arbeiten, 

nutzbar ist 

5. Verfahren nach Anspruch 3, dadurch gekennzeichnet, <lass die Zeitdauer des 

25 Betriebs nach dem ersten und dem zweiten Funkschnittstellenstandard nur naherungsweise 

festgelegt wird, wobei Festlegungen der betroffenen Standards zeitweise oder regelma.Big 

verletzt werden. 
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6. Verfahren nach Anspruch 1, dadurch gekennzeichnet, <lass die Steuerstation 

die Nutzwig der Funkschnittstelle gema.B dem zweiten Funkschnittstellenstandard <lurch 

Ubertragung gema.B dem ersten Funkschnittstellenstandard beendet, ohne Rucksicht auf 

resultierende Storungen bei Stationen gemaB .dem zweiten Funkschnittstellenstandard. 

7. Verfahren nach Anspruch 1, dadurch gekennzeichnet, <lass 

die Steuerstation fiir Stationen, die gema.B dem ersten Funkschnittstellenstandard arbeiten, 

den Zugriff auf das Frequenzband steuert und daB Dauer und Art der Steuerung der Funk­

schnittstelle gema.B dem zweiten Funkschnittstellenstandard <lurch eine weitere 

10 Station festgelegt und an die Steuerstation ubermittelt wird. 

8. Verfahren nach Anspruch 1, dadurch gekennzeichnet, <lass die Steuerstation 

neben Funktionen nach dem zweiten Funkschnittstellenstandard auch Funktionen ausfiihrt, 

die Funksysteme nach dem zweiten Funkschnittstellenstandard veranlassen, den Funkkanal 

15 als gestort zu interpretieren und einen anderen Funkkanal fiir den eigenen Betrieb zu belegen. 

9. Verfahren nach Anspruch 1, dadurch gekennzeichnet, <lass die Steuerstation 

auch Funktionen ausfuhrt, die Funksysteme nach dem ersten Funkschnittstellenstandard 

veranlassen, den Funkkanal als gesrort zu interpretieren und einen anderen Funkkanal fiir den 

20 eigenen Betrieb zu belegen. 

10. Drahtloses Netzwerk, welches wenigstens ein Frequenzband aufweist, das fiir 

die wechselseitige Nutzung eines ersten und eines zweiten Funkschnittstellenstandards 

vorgesehen ist, wobei das drahtlose Netzwerk Stationen aufweist, welche jeweils nach einem 

25 ersten Funkschnittstellenstandard und/oder nach einem zweiten Funkschnittstellenstandard 

arbeiten, wobei eine Steuerstation vorgesehen ist, welche die wechselseitige Nutzung des 

Frequenzbandes steuert. 

11. Steuerstation fiir ein drahtloses Netzwerk, wobei die Steuerstation dazu 

30 vorgesehen ist, die wechselseitige Nutzung eines Frequenzbandes von Stationen, welche nach 

einem ersten Funkschnittstellenstandard arbeiten und Stationen, welche nach einem zweiten 

Funkschnittstellenstandard arbeiten, zu steuern. 
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(57) Abstract: The invention relates to an 
interface-control protocol method for a radio 
system. which has at leas! one frequency band 
provided for the two-way alternate utilization of 
a first and a second radio intt=rface standard. The 
radio system comprises a number of stations. 
which each function in accordance with a first 
radio interface standard and/or in accordance 
with a second radio interface standard. whereby 
a control station is provided that controls the 
two-way alternate utilizmion of the frequency 
band. 

(57) Zusammenfassung: Die Erfindung beziehl 
sich auf ein Schninscellen-Steuerungsproto­
kollverfahren fUr ein Funksystem. welches 
wenigstens ein Frequenzband aufweisl. das 
ftir die wechselsei1ige Nu1zung eines ersten 
und eim:s zweiten Funkschnictstellenstandards 
vorg:esehen isl. wobei das Funksystem mehrere 
Stmionen aufweist. welche jeweils nach einem 
t=rsten Funkschniustcllenstandard und/oder 
nach einem zweiten Funkschninstcllenstandard 
arbeiten. wobci cine Steuerstation vorg:esehen 
ist, welche die wechselseitige Nutzung des 
Frequenzbandes steuen. 
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INTERNATI L SEARCH REPORT 

Inter ·•anal Application Ne 

" 
.. PCl/EP 01/09258 

A. CLASSIFICATION OF ~BJECT MATTER 
!PC 7 H04L12 28 

" .., 
; 

According 10 lnlernalional Patent Cl~ssmcation (IPC) or to both national classilicalion and IPC 

, B. FIELDS SEARCHED 

Minimum documentalion searched (classification system lollowed l>y classllicalion symbols) 

!PC 7 H04L H04Q 
\ 
t 

Oocumentallon searched other lhan minimum documentallon 10 the eXIent that sueh documents are included in the fields searched 

Electronic dala base consulled during the international search (name ol data base and. where practical. search terms used) 

EPO-Internal 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation ol document. wilh mdica11on. where appropnate. ol the relevanl passages Relevant lo claim No. 

x WO 99 23790 A (INTERMEC IP CORP) 1-11 
14 May 1999 (1999-05-14) 
page 3, line 28 -page 4' line 21 
page 5, line 18 - 1 i ne 24 
page 8, 1 i ne 24 -page 9, 1 i ne 17 
page 10, line 17 - 1 i ne 28 
page 16, line 3 - line 9 
figures 1,4 

---
x us 5 710 766 A (SCHWENDEMAN ROBERT JOHN) 1,10,11 

20 January 1998 (1998-01-20) 
column 1, line 55 -column 3, 1 ine 15 
column 6, line 47 - 1 i ne 50 
column 9, 1 i ne 1 - line 20 
figures 3, 10 

---
-/--

[!] Further documents are listed in lhe continuation ol box C. [] Patent tamily members are listed in annex. 

• Special calegories ol clled documenls: •r later documenl published atter lhe intemalional filing dale 

"A" document defining the general state ol lhe art which is not 
or priority dale and not in conflict wilh lhe application but 
cited lo understand the principle or theory underlying the 

considered to be of particular relevance invention 
"E" eariier document but published on or atter lhe inlerna11onal ·x· documenl of particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
"l' document which may lhrow doubts on prionty cla1m(s) or involve an inventive s!ep when the document is taken alone 

which is cited 10 establiSh the publication dale ol another •y• document ol par1icular relevance; the claimed invention 
citalion or other special reason (as specilred) cannot be considered to involve an inventive step when the 

·o· document relemng to an oral dlSClosure. use. exhibilion or documenl is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled 

•p• document published prior to the in1emat1ona1 filing date but in the art. 
later than !he priority date claimed '&' documenl member of the same patent family 

Date ot lhe actual completion of the intemallonal search Date of mailing of the international search report 

5 March 2002 12/03/2002 
Name and mailing address ol the ISA Aulhorized otticer 

European Patent Office. P.B. 5818 Patenllaan 2 
NL - 2280 HV Rijswijk 

1 Tel. (+31-70) 340-2040. Tx. 3t 651 epo nl. Barel, c Fax: (+31-70) 340-3016 

Fann PCTllSA/210 (second sheet) (.July 1992) 

page 1 of 2 
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1&NATIONAL SEARCH REPORT 

C.(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category' Citation of oocumenl. with inelication.where appropriale. of Ille relevant passages 

A 

P,X 

WO 99 21328 A (ERICSSON TELEFON AB L M) 
29 April 1999 (1999-04-29) 
page 9, line 18 -page 10, line 20 
page 7, line 6 - line 21 
page 11, line 12 - line 25 
figures 7,8 

EP 1 119 137 A (LUCENT TECHNOLOGIES INC) 
25 July 2001 (2001-07-25) 
page 3, line 9 - line 14 
page 3, line 46 - line 54 
page 4, line 9 - line 16 
page 7, line 45 -page 8, line 10 
figure 1 

Form PCTllSA/210 {conlinualt<ln of second sheet) (.July 1992) 

Inter · •onal Application No 

PCl/EP 01/09258 

Relevant 10 claim No. 

page 2 of 2 

1,2,10, 
11 

1--3,10, 
11 

! ., 
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.\ INTERNATlaL SEARCH REPORT 
Inter '?nal Application Ncl' 

.ormation on patent family members 

Patent document 
cited in search report 

WO 9923790 

us 5710766 

WO 9921328 

EP 1119137 

A 

A 

A 

A 

Form PCT/ISA/210 (patent family amex) (July 1992) 

! 
Publication 

date 

14-05-1999 

20-01-1998 

29-04-1999 

25-07-2001 

I 
us 
WO 

NONE 

us 
AU 
JP 
WO 

EP 
JP 
us 

PCl1EP 01/09258 
Patent family 
member(s) 

6295461 Bl 
9923790 Al 

6226279 Bl 
9768598 A 

2001521330 T 
9921328 Al 

1119137 Al 
2001217853 A 
2001010689 Al 

I 
Publication 

date 

25-09-2001 
14-05-1999 

01-05-2001 
10-05-1999 
06-11-2001 
29-04-1999 

25-07-2001 
10-08-2001 
02-08-2001 
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11'\JTERNATIONALER REC.CHENBERICHT 
' 

• 
Inter 'onales Aktenzeicht!n ' 

. PCl /EP 01/09258 
A. KLASSIFIZIERUNG OJ ANMELOUNGSGEGENSTANDES 
IPK 7 H04L12 28 

Nach der lnlernalionalen Palenlklassifikalion (IPK) oder nach der nalionalen Klassilikalion und der IPK 

B. RECHERCHIERTE GEBIETE 

Aecherchierter Mindeslprufstoff (Klassilikalionssystem und Klassilikallonssymbole ) 

IPK 7 H04L H040 
} 

Aeeherchierte aoer nicht zum MindeSlprtilstoll gehOrende Veroltenlliehungen. sowei1 diese unter die recherchierten Gebiele lallen 

Wahrend der 1ntemaliona1en Aecherche konsunierte eleklrornsche Oalenbank (Name der Oaten bank und eVll. verwendete Suchbegrifte) 

EPO-Internal 

C. ALS WESENTLICH ANGESEHENE UNTERLAGEN 

Ka1egone 0 Beze1dlnung der Veroflenllichung. soweil ertorderl1ch unter Angabe der in Belrachl kommenden Teile Betr. Anspruch Nr. 

x WO 99 23790 A ( INTERMEC IP CORP) 1-11 
14. Mai 1999 (1999-05-14) 
Seite 3, Zeile 28 -Seite 4. Zeile 21 
Seite 5, Zeile 18 - Zeile 24 
Seite 8, Zeile 24 -Seite 9. Zei le 17 
Seite 10, Zeile 17 - Zeile 28 
Seite 16, Zei le 3 - Zeile 9 
Abbildungen 1,4 

---
x us 5 710 766 A (SCHWENDEMAN ROBERT JOHN) 1,10,11 

20. Januar 1998 (1998-01-20) 
Spalte 1, Zeile 55 -Spalte 3, Zeile 15 
Spalte 6, Zeile 47 - Zeile 50 
Spalte 9, Zeile 1 - Zeile 20 
Abbildungen 3,10 

---
-/--

[!] Weitere Veroflenllichungen sind der Fortsetzung von Feld C zu [[] Siehe Anhang Patenltamilie 
entnehmen 

• Besondere Kategonen von angegebenen Veroffen!lichungen ·r· Spatere Veroffenllichung, die naeh elem inlernationalen Anmeldedalum 

' . 
' 

t"' .· 

"A" Verottenllichung. die den allgemeinen Stand der Technik deliniert. oder oem Prioritatsdalum verottenllicht women isl und mil der 
Anrneldung nicht kollidiert. sondem nur zum Verstandnis des der aber nichl als besonders bedeutsam anzusehen 1S1 
Erfindung zugrundetiegenden Prinzips oder der ihr zugruncteliegenden 

"E" aheres Dokumenl. das jedOCh erst am oder naeh dem mlernationalen Theorie angegeben isl 
Anmetdedatum veroffen11ieht worden iSt ·x· Verolfentlicnung von besonderer Bedeutung; die beanspruchte Erfindung 

"L" Veroffenllichung. die geeignet ist. einen Prioritatsanspruch zweilelhafl er- kann allein aulgrund dieser Verottentlichung nicht als neu oder auf 
scheinen zu 1assen. oder durch die das VerOlfenllichungsdatum einer erfinderischer Tatigkeit beruhend belrachlet warden 
anderen im Reche.rchenbericht genannlen Verottenttichung belegl werden •y• verOtlenllichung von besonderer Bedeutung; die beanspruchte Elfindung 
son octe.r die aus emem anderen besoncleren Grund angegeben ISi (wie kann nicht als aul erfin<lerischer Taligkeil beruhend betrachtel · 

·o- ausgeluhrll werden. wenn die Veroffenllichung mil einer oder mehreren anooren 
V~rollenlhchung. die sich aul eine miindtiche Offenbarung. . Veroffenllichungen dieser Kategorie in Verbindung gebrachl wird und 
e1ne Benutzung. e1ne Ausstellung oder andere MaBnahmen bezieht diese verbindung tur einen Faellmann naheliegend isl 

•p• Verottenlhchung. die vor dem internalionalen Anmeldedalum. aber naeh • • _ . . . . . . . 
dem beanspruchlen Prioritatsdatum veroffentlicht warden isl & Verottenthchung, die Mltgtied derselben Patentfam1he isl 

Oalum des Absclllusses der internalionalen Recherche Absendedatum des intemationalen Recherehenberichts 

5. Marz 2002 12/03/2002 
Name und Postanschrifl der 1n1ema1ionalen Recherchenbeh6rde Bevomnachtigter Bediensteter 

Europaisches Patentamt. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

1 Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, Barel, c Fax: (+31-70) 340-3016 

Formblatl PCTllSAl2l0 (Blan 21!.luh19921 
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INTERNATION.R RECHERCHENBERICHT . . ' Inter "'onales Aktenzeichen ·•-----..!~·--
PCl/EP 01/09~58 u 

C.(Fonsetzung) ALSWESENTLICH ANGESEHENE UNTERLAGEN 

Kategorie0 Bezeichnung der Veroftentlicnung, soweil ertorderl1ch unler Angabe der in Betrachl kommenden Teile Belr. Anspruch Nr. 

A 

P,X 

WO 99 21328 A (ERICSSON TELEFON AB L M) 
29. April 1999 (1999-04-29) 
Seite 9, Zeile 18 -Seite 10, Zeile 20 
Seite 7, Zeile 6 - Zeile 21 
Seite 11, Zeile 12 - Zeile 25 

Abbildungen 7,8 

EP 1 119 137 A (LUCENT TECHNOLOGIES INC) 
25. Juli 2001 (2001-07-25) 
Seite 3, Zeile 9 - Zeile 14 
Seite 3, Zeile 46 - Zeile 54 
Seite 4, Zeile 9 - Zeile 16 
Seite 7, Zeile 45 -Seite 8, Zeile 10 

Abbi ldung 1 

Fo1mblatt PCTllSA/210 (Fortsetzung van Blatt 2) (Juh 1992) 

Seite 2 van 2 

1,2,10, 
11 

1-3,10, 
11 

l 
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• INTERNATIONALER RECHE.ENBERICHT 
Angaben zu Verottenllichu1._ ·'· die zur selben Palenlfamitie gehbren . " .. 

Im Aecherchenbericht 
angetiihrtes Patentdokument 

WO 9923790 

us 5710766 

WO 9921328 

EP 1119137 

I 
A 

A 

A 

A 

Foll'Tlblan PCTllSA/210 (Anhang Patenttam11ie)(Jul1 19921 

Datum der 
Verottentlichung 

14-05-1999 

20-01-1998 

29-04-1999 

25-07-2001 

I 
us 
WO 

KEINE 

us 
AU 
JP 
WO 

EP 
JP 
us 

Inter- 'nales Aktenzeichen • 

PCl/EP 01/09258 

Mitglied(er) der 
Patenttarnilie 

6295461 Bl 
9923790 Al 

6226279 Bl 
9768598 A 

2001521330 T 
9921328 Al 

1119137 Al 
2001217853 A 
2001010689-Al 

I Datum der 
Veroffentlichung 

25-09-2001 
14-05-1999 

01-05-2001 
10-05-1999 
06-11-2001 
29-04-1999 

25-07-2001 
10-08-2001 
02-08-2001 
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I • 
VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT 

• DEM GEBIE! DES PATENTW.NS 

PCT 
INTERNATIONALER RECHERCHENBERICHT 

(Artikel 18 sowie Regeln 43 und 44 PCT) 

Aktenzeichen des Anmelders oder Anwalts WEITER ES siehe Mitteilung Ober die Ubermittlung des internationalen 
Recherchenberichts (Formblatt PCT/ISA/220) sowie, soweit 

PHDE000238WO VORGEHEN zutreffend, nachstehender Punkt 5 

lnternationales Aktenzeichen lnternationales Anmeldedatum (Fruhestes) Priori~tsdatum (Tag/Monat/Jahr) 
(Tag/Monat/Jahr) 

PCT I EP 01/ 09258 08/08/2001 08/08/2000 
Anmelder 

KONINKLIJKE PHILIPS ELECTRONICS N.V. 

Dieser internationale Recherchenbericht wurde von der lnternationalen RecherchenbehOrde erstellt und wird dem Anmelder gemaB 
Artikel 18 Obermittelt. Eine Kopie wird dem lntemationalen Buro ubermittelt. 

Dieser Internationale Recherchenbericht umfaBt insgesamt 3 Blatter. 
[!] Daruber hinaus liegt ihm jeweils eine Kopie der in diesem Bericht genannten Unterlagen zum Stand der Technik bei. 

1 . Grundlage des Berichts 

2. 

3. 

a. Hinsichtlich der Sprache ist die Internationale Recherche auf der Grundlage der internationalen Anmeidung in der Sprache 
durchgefOhrtworden, in der sie eingereicht wurde, sofem unter diesem Punkt nichts anderes angegeben ist. 

D Die Internationale Recherche ist auf der Grundlage einer bei der BehOrde eingereichten Obersetzung der internationalen 
Anmeldung (Regel 23.1 b)) durchgefOhrtworden. 

b. Hinsichtlich der in der internationalen Anmeldung offenbarten Nucleotid- und/oder Aminosauresequenz ist die internationale 
Recherche auf der Grundlage des Sequenzprotokolls durchgefOhrt worden, das 
D in der internationalen Anmeldung in Schrifiicher Form enthalten ist. 

D 
D 
D 
D 
D 

D 
D 

zusammen mit der internationalen Anmeldung in computerlesbarer Form eingereicht worden ist. 

bei der BehOrde nachtraglich in schriftlicher Form eingereicht worden ist. 

bei der BehOrde nachtraglich in computerlesbarer Form eingereicht worden ist. 

Die Erklarung, daB das nachtraglich eingereichte schriftliche Sequenzprotokoll nicht Ober den Offenbarungsgehalt der 
intemationalen Anmeldung im Anmeldezeitpunkt hinausgeht, wurde vorgelegt. 

Die Erklarung, daB die in computerlesbarer Form erfaBten lnformationen dem schriftlichen Sequenzprotokoll entsprechen, 
wurde vorgelegt. 

Bestimmte Anspriiche haben sich als nicht recherchierbar erwiesen (siehe Feld I). 

Mangelnde Einheitlichkeit der Erfindung (siehe Feld II). 

4. Hinsichtlich der Bezeichnung der Erfindung 

~ wird der vom Anmelder eingereichte Wortlaut genehmigt. 

D wurde der Wortlaut von der BehOrde wie folgt festgesetzt: 

5. Hinslchtlich der Zusammenfassung 

00 
D 

wird der vom Anmelder elngereichte Wortlaut genehmigt. 
wurde der Wortlaut nach Regel 38.2b) in der in Feld Ill angegebenen Fassung von der BehOrde festgesetzt. Der 
Anmelder kann der BehOrde innerhalb elnes Monats nach dem Datum der Absendung dleses internationalen 
Recherchenberichts eine Stellungnahme vorlegen. 

6. Folgende Abbildung der Zeichnungen ist mlt der Zusammenfassung zu verOffentlichen: Abb. Nr. -.J.-~------

[!] wie vom Anmelder vorgeschlagen D keine der Abb. 

D weil der Anmelder selbst keine Abbildung vorgeschlagen hat. 

D well' diese Abblldung die Erfindung besser kennzelchnet. 

Formblatt PCT/ISA/210 (Blatt 1) (Jull 1998) 
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, · Thls Page:'i~ Inserted by I.FW Indexiitg-and Sc~nnhig 
. ,. :: Operati~ns and is not part of the Official Record .. 

BEST~ i\ V AILABLE IMAGES 

... 

'nefe~tive i1Dage8 ;within this document ate accumte representations of the original' ' 
documents submitted by the applicant. · 

Defects .in the images me Jude but are not limited to the items checked: 

D BLACKBORDERS 

0 IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

0 FADEDTEXTORDRAWING 

0 BLURRED OR ILLEGIBLE TEXT OR DRAWING 

0 SKEWEDJSLANnro IMAGES 

0 COLOR OR BLACK AND WHITE PHOTOGRJ\PBS 

0GRAYSCALED9CUMENTS 

. 0 LINES OR MARKS ON ORIGINAL DOCUMENT' 

'."·' ~ ...... 

•''. 

-~--~'--"'-;_ ,.:c __ :: ~~cJ~~Of~~~\;"rfuifi.i~~jyAi;~dlt~ii::~~~~~{_,; 
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IMAGES ARE BEST AVAILABLE COPY. 
•· . A~ rescanning these documents will not correct the image 
.• .prqblems checked, please do not report these problems to 

· the'tFWlmageProblemMailbox. · · · . · 
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