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PART B - FEE(S) TRANSMITTAL

d send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571) 273-2885

£ This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requil_’ed{;eBlogks 1 through 5 should be completed where
bAurther correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
5 cory'gc(cgi below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
arice fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address) Note: A certificate of mailinF can only be used for domestic mailings of the
I

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
apers. Each additional paper, such as an assig or formal drawing, must
47396 7590 11/18/2005 Ravc its own certificate of mailing or transmission.
HITT GAINES, PC ) Certificate of Mailing or Transmission . .
AGERE SYSTEMS INC. 1 hereb ocmfg that this Fee(s) Ti I is being dep d with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 832570 addressed to the Mail Stop. ISSUE FEE address above, or bein facsimilc
RICHARDSON. TX 75083 itted to the USPTO (571) 273-2885, on the date indicated below.
3 . "
03/01/2006 CCHAUR 00000023 09967140 Pebbie Sams , (Depositor's name)
- (Si )
01 FC:1501 1400.00 0P 2 i
gg FC28001 3.00 0P February 21, 2006 (Dste)
APPLICATIONNO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | . CONFIRMATIONNO. |
09/967,140 09/28/2001 Richard L. McDowell R.L. MCDOWELL 20-76 4925

[

TITLE OF INVENTION: PROXIMITY REGULATION SYSTEM FOR USE WITH A PORTABLE CELL PHONE AND A METHOD OF OPERATION THEREOF

| APPLN. TYPE | smaiLentity | 1SSUE FEE | pusLicATION FEE | TotaLreEs)DUE | DATE DUE |
nonprovisional NO $1400 $300 $1700 02/21/2006
| EXAMINER | ART UNIT | crass-sucLass |
TRINH, SONNY 2687 455-522000
. Chnnfe of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys !
0 Change of correspondence address (or Change of Correspondence or agents OR, altemnatively,
Address form PTO/SB/122) auached. (2) the name of a single firm (having as a bera 2
O "Fee Address" indication (or "Fee Address" Indication form registered attomey or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached, Use of a Customer 2 re;élswred patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.
. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Agere Systems Inc. Allentown, PA
Please check the appropriate assignee category or categories (will not be printed on the patent) : O individual &) Corporation or other private group entity 0] Government
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
X Issue Fee (3 A check in the amount of the fee(s) is enclosed.
(& publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
. & Advance Order - # of Copies 3 The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
P Y Y

Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Oa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb 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 Issuc Fee and Publication Fee (i?rcquimd) 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 Sig q% w Date February 21, 2006
Typed or printed name ﬂJ . &6)6 1 J\.{S\: iss Registration No. 48,981

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit b; 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 1 to complete, including gathering, preparing, an
submitting the completed application form to the USPTO. Time will vatg' d(e:gendinﬁ upon the individual case. Any comments on the amount of time you require to complete
this form and/or s?gcslions for reducing this burden, should be sent to the Chicf Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 2231;-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control 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



UNITED STATES PATENT 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,USpLO. OV

NOTICE OF ALLOWANCE AND FEE(S) DUE

47396 7590 11/18/2008 ' | EXAMINER |
HITT GAINES, PC TRINH, SONNY
AGERE SYSTEMS INC.
PO BOX 832570 l ART UNIT l PAPER NUMBER J
RICHARDSON, TX 75083 2687

DATE MAILED: 11/18/2005

[ APPLICATION NO. [ FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. |  CONFIRMATIONNO. |
09/967,140 09/28/2001 Richard L. McDowell R.L. MCDOWELL 20-76 4925
TITLE OF INVENTION: PROXIMITY REGULATION SYSTEM FOR USE WITH A PORTABLE CELL PHONE AND A METHOD OF OPERATION THEREOF

I APPLN. TYPE l SMALL ENTITY I ISSUE FEE l PUBLICATION FEE l TOTAL FEE(S) DUE I DATE DUE I
nonprovisional NO $1400 $300 $1700 02/21/2006

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

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 US.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 If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay thc PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
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) Transmittal should 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 1 of 3

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007.



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail = Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

orFax (571)273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 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
ingjcalcd unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

fee notif
CURRENT CORRESPONDENCE ADDRESS (Note: Use Biock | for any change of address) Note: A centificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapcrs. Each additional paper, such as an assignment or formal drawing, must
4739 7590 11/18/2005 ave its own certificate of mailing or transmission.
HITT GAINES, PC Cer(iﬂFcnte of Mailing or Transmission
I hereby centify that this s) Tr ittal is being deposited with the United
AGERE SYSTEMS INC. States Postal Service with sufficient postage for ﬁrgr class mail in an envelope
PO BOX 832570 addressed to the Mail Swf ISSUE FEE address above, or being facsimile
RICHARDSON, TX 75083 itted to the USPTO (371) 273-2885, on the date ind d below.
(Dcpositor’s name)
(Signature)
(Date)
APPLICATION NO. I FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. l CONFIRMATION NO. I
09/967,140 09/28/2001 Richard L. McDowell R.L. MCDOWELL 20-76 4925

TITLE OF INVENTION: PROXIMITY REGULATION SYSTEM FOR USE WITH A PORTABLE CELL PHONE AND A METHOD OF OPERATION THEREOF

[ apeLn.TVPE | smaLLENTITY | ISSUE FEE | PUBLICATION FEE | ToTALFEES)DUE | DATE DUE |
nonprovisional NO $1400 $300 $1700 02/21/2006
( EXAMINER | ART UNIT | cLasssuscLass |
TRINH, SONNY 2687 455-522000

1. Change of correspond ddress or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.763). (1) the names of up to 3 registered patent attorneys !

(3 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a bera 2

0 "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) hed. Use of a C 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFK 3.11. Completion of this form is NOT a substitute for filing 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) : O individual O Corporation or other private group entity O Government

4a. The following fee(s) are enclosed: 4b, Payment of Fee(s):
O 1ssue Fee (3 A check in the amount of the fee(s) is enclosed.
O Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
0O Advance Order - # of Copies O 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)
Qo Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTO is requested to agply 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 Sig Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is rtauircd to obtain or retain a benefit bg 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 esti; d to take | to pl luding gathering, preparing, an

b g the pleted appli form to the USPTO. Time will vary d ndinf upon the individual case. Any comments on the amount of time you require to com%lcw
this form and/or m:&lgeslions 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, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,

Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB contro! 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



UNITED STATES PATENT AND TRADEMARK OFFICE

e
UNITED STATES DEPARTMENT OF COMMERCE
United Smu Patent and Trademark Office

Address: COJ MISSIOVER FOR PATENTS

P 0. Box 1450
Alexandria, Virginia 22313-1450
WWW,USPLO.GOV
[ appuicaTioNNO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |

09/967,140 09/28/2001 Richard L. McDowell R.L. MCDOWELL 20-76 4925

4739 7590 11/18/2005 | EXAMINER |
HITT GAINES, PC TRINH, SONNY
AGERE SYSTEMS INC.
PO BOX 832570 | ART UNIT | paperNumBER |

RICHARDSON, TX 75083

2687

DATE MAILED: 11/18/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 575 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 575 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(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.



Application No. Applicant(s)
. ore 09/967,140 MCDOWELL ET AL.
Notice of Allowability Examiner Art Unit
Sonny TRINH 2687

-- The MAILING DATE 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. X This communication is responsive to 10/06/05.
2. X The allowed claim(s) is/are 19-27.
3. X The drawings filed on 28 September 2001 are accepted by the Examiner.

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

a)d Al b)[J Some* c¢)[J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____

3 [ 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)).
*Certified copies not received: _____
Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the reqmremenls

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date _____.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7.[J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding. REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. I Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application (PTO-152)
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [J Interview Summary (PTO-413),

Paper No./Mail Date .
3. [0 Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [ Examiner's Amendment/Comment
Paper No./Mail Date
4. [J Examiner's Comment Regardmg Requirement for Deposit 8. [J Examiner's Statement of Reasons for Allowance
of Biological Material 9. [J Other
INH
MARY EXAMINER
U.S. Patent and Trademark Office
PTOL-37 (Rev. 1-04) Notice of Allowability ’ Part of Paper No./Mail Date 20051031




Application/Control No. Applicant(syPatent Under
Reexamination
09/967.140 MCDOWELL ET AL,
Notice of References Cited T AU
Sonny TRINH 2687 Page 1of 1
U.S. PATENT DOCUMENTS
* counusz‘ﬂm.’fm'tmg% Code MM[?:;!:{;YY Name Classification
A | US-2005/0124305 06-2005 Stichelbout, Thomas 455/117
B | US-2004/0203345 10-2004 Tehrani, Mahin Nikmanesh 455/011.1
Cc | US-2003/0084761 04-2003 Nevermann, Peter 455/572
D | US-6,456,856 09-2002 Werling et al. 455/575.5
E | US-2005/0093624 05-2005 Forrester et al. 330/129
F | US-2005/0075123 04-2005 Jinet al. 455/522
G | US-2004/0176125 09-2004 Lee, Ju-Byung 455/522
H | US-2003/0076168 04-2003 Forrester, Tim 330/129
| | US-
J | Us-
K | US-
us-
M | Us-
FOREIGN PATENT DOCUMENTS
* c°un§%i‘3’2§?.'m”b‘iif’2§3 Code | MMYYYY Country Name Classification
N
(o]
P
Q
R
s
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
v
w
X

. "Acopy of this reference is not being fumnished wllh this Ofﬁce action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publi dates. C i

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

may be US or foreign.

Notice of References Cited

Part of Paper No. 20051031




. . Application/Control No. Applicant(s)/Patent under
Issue Classification PP stxamination
09/967,140 MCDOWELL ET AL.
Examiner Art Unit
Sonny TRINH 2687
ISSUE CLASSIFICATION
ORIGINAL 1 CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
455 522 455 575.5 115.1
INTERNATIONAL CLASSIFICATION
Hio |4|B] o7 / oo
/
/
/
/
[ —
. Total Claims Allowed: 9
(Assistant Examiner)  (Date) SO TRINH ) pu
] s Y —1 “PRIMARY EXAMINER //-/-0 % 0G. oG,
TOeSULY ] 191=S Print Claim(s) Print Fig.
(Legal Instruments Examiner)  (Date) (Primary Examiner) , (Dats) 1 3
D Claims renumbered in the same order as presented by applicant | [] CPA arTo. O R1.47
© E © E w© e ™ © w© w© .g
£ 2 £ o £ £ £ £ £ 2
w Io] (' Io) w w (T8 w w o)
1 31 181
2 32 182
3 33 183
4 34 184
5 35 185
6 36 186
7 37 187
8 38 188
9 39 189
10 40 180
11 41 191
12 42 192
13 43 193
14 44 194
15 45 195
16 46 196
17 a7 197
18 48 198
1 19 49 199
2 20 50 200
3 21 51 201
4 22 52 202
5 | 23 53 203
6 | 24 54 204
7 125 55 205
8 | 26 56 206
9 | 27 57 207
208
209
180 | 210

Part of Paper No. 20051031




L. OCT 6.2005 2:

ATTORNEY DOCKET NO. RL. MCDOWELL 20-76

F"T AVAILABLE COPY

28PM  HITT GAINES 9724808865 NO. 2487 P. 2

RECEIVED
CENTRAL FAX CENTER

OCT 06 2005 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant; Richard L. McDowell, 7 al,
K Serial No.: 09/967,140
(‘/L\ Filed: September 28, 2001
Title: APROXIMITY REGULATION SYSTEM FORUSE WITH A PORTABLE
s CELL PHONE AND A METHOD OF OPERATION THEREOF
% Grp/A.U.: 2643
& Examiner: Thai Vu
Cornmissioner for Patents
\q P.O. Box 1450
& Alexandria, VA 22313-1450
Sir:

R 37C.F. 16

The Applicants have carefully considered this application in conmection with the

Examiner’s Final Rejection mailed August 8, 2005, and respectfully request reconsideration of this
spplication in view of the following amendment and remarks.

PAGE 25 RCVD AT 11/B2005 3:22:08 PM [Eastem Dayfight Time] * SVR:USPTO-EFXRF 4730 DIIS: 2738300 * CS1D:972480 8365 * DURATION (mm-ss):01:26

10



Application/Control No.

Applicant{s)/Patent under

Index of Claims Reexamination
| 09/367,140 MCDOWELL ET AL.
Examiner Art Unit
Thai N. Vu 2687
(Through numeral)
v | Rejected Cancelled n| Non-Elected Appeal
=| Allowed + Restricted | | Interference Objected
Claim Date Claim Date Claim Date
=8 o =2 5| 2
S | HE
“18|5]3 €8 €8
P ] 101
21+ 2 102
3 X 103
4 54 104
5 55 105
N 56 108
E 57 107
1 58 108
1 59 103
10- 60 110
[rma 61 11
12 62 112
e v &3 113
[T 64 4
151+ 65
V 66
67 1
+ 118
[ [19]=1= 69 19
L 120 |=|= 70 120
21 [= = 71 121
L|22]=]|= 72 122
L |23 |=|= 73 123
£ 124 |=|=] 74 124
T (25](=]|= 7 125
26 | = =( 7 26
27 |=|= 77 27
28 78 28
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 S0 140
M H 14
42 92 142
43 93 143
4 94 144
45 85 145
46 96 146
47 97 - 147
48 98 148
49 99 149
50 100 150

U.S. Patent and Trademark Office

11

Part of Paper No. 20050729




Search Notes A'\ppllcationICoptroI No. . Q:z’l‘l::‘rl\;(;){:natent under
L
Examiner Art Unit
- ThaiN. Vu 2687
SEARCHED (INCLUDzlsGAgg:R%?ITSE‘?RATEGY)
Class . | Subclass Dgte Examiner DATE EXMR
e i e T/ Lester Kincaid 07/28/05 "n/
1274 '
1151 .
§50.1 East Search . 07/30/05 -r/
300
301
455 | 5690 |tofz1/o5| o7
522
5754
5§75.5
100
INTERFERENCE SEARCHED
Class Subclass Date Examiner
455 522 |to} g ST,
¢ss |675.5 % y
455 | 11551 4 ir
U.S. Patent and Trademark Office Part of Paper No. 20050729
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RECEIVED
CENTRAL FAX CENTER
ATTORNEY DOCKET NO. R.L. MCDOWELL 20-76 OCT 06 2005 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant; Richard L. McDowell, ez al.
Serial No.: 09/967,140
Filed: September 28, 2001
Title: A.PROXIMITY REGULATION SYSTEM FOR USE WITH A PORTABLE
CELL PHONE AND A METHOD OF OPERATION THEREOF
Gip/A.U.: 2643
Examiner: Thai Vu
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
NDMENT ER 37 CF.R. §1.116

The Applicants have carefully considered this application in connection with the
Examiner’s Final Rejection mailed August 8, 2005, and respectfully request reconsideration of this

application in view of the following amendment and remarks.
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0CT. 6.2005 2:29PM  HITT GAINES 9724808865 NO. 2487 P, 3

IN THE CLAIMS:
Claims 1-18 (canceled)
19. (Previously Presented) A portable cell phone, comprising:
a power circuit that provides a network adjusted transmit power level as a function of
a position to a communications tower; and
a proximity regulation system, including:
a loeaﬁon sensing subsystem that determines a location of said portable cell
phone proximate a user; and
apower governing subsystermn, coupled to said location sensing subsystem, that
determines a proximity transmit power level of said portable cell phone based on said location and
determines a transmit power level for said portable cell phone based on said network adjusted
transmit power level and said proximity transmit power level.

20, (Previously Presented) The portable cell phone as recited in Claim 19 wherein said
location sensing subsystem determines said location with respect to a portion of a body of said user.

21. (Original) The portable cell phone as recited in Claim 19 wherein said proximity transmit
power level is limited to a predetermined maximum level.

22. (Original) The portable cell phone as recited in Claim 19 wherein said proximity transmit
poWer level is maximum when said portable cell phone is operating in a headset operation mode or
data transfer operation mode.

23. (Original) The portable cell phone as recited in Claim 19 wherein said portable cell

phone is located on a belt-clip of said user.
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24. (Original) The portable cell phone as recited in Claim 19 wherein said location sensing
subsystem or said power govemning subsystem is embodied in an integrated circuit.

25, (Previously Presented) The portable cell phone as recited in Claim 19 wherein said
proximity transmit power level is reduced to one level when said location is within e vicinity of a
user's head and reduced to a second level when said location is within a vicinity of a user's
midsection.

26. (Original) The portable cell phone as recited in Claim 19 wherein said location sensing
subsystem determines said location by employing a sensor selected from the group consisting of:

a designated sensor,

a contact sensor,

a bglt clip sensor, and

a cradle sensor.

27, (Original) The portable cell phone as recited in Claim 19 wherein said location sensing

subsystem determines said location by ascertaining a mode of operation of said portable cell phone,
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REMARKS/ARGUMENTS

The Applicants originally submitted Claims 1-27 in the application and amended Claims
1-2, 10-11, 19-20 and 25 in a previous response. In the present Final Rejection, the Examiner has
indicated that Claims 19-27 are allowed. In order to expedite issuance, the Applicants have canceled
Claims 1-18 without prejudice or disclaimer to place the application in condition for allowance.

Accordingly, Claims 19-27 are currently pending in the application.

L Rejection of Claims 1-3, 6-7, 9-12, 15-16 and 18 under 35 U.S.C. §102

The Examiner has rejected Clm 1-3, 6-7,9-12, 15-16 and 18 under 35 U.S.C. §102(b) as
being anticipated by U.S. Patent No. 6,456,856 to Werling, et al, The §102(b) rejection, however, is
now moot since the Applicants have canceled Claims 1-3,6-7,9-12, 15-16 and 18 without prejudice
or disclaimer. Accordingly, the Applicants respectfully request the Examiner to withdraw the §102

rejection and allow issuance of the pending claims.

IL Rejection of Claims 4-5, 8, 13-14 and 17 under 35 U.S.C. §103

The Examiner has rejected Claims 4-5, 8, 13-14 and 17 under 35 U.S.C. §103(a) as being
unpatentable over Werling in view of the following U.S. Patents: U.S. Patent No. 6, 195,562 to
Pirhonen for Claims 4 and 13; U.S. Patent No. 6,408,187 to Merriam for Claims 5 and 14; and
Merriam in further view of U.S. Patent No. 4,636,741 to Mitzlaff for Claims 8 and 17, The §103(a)
rejection, however, is now moot since the Applicants have canceled Claims 4-5, 8, 13-14 and 17
without prejudice or disclaimer. Accordingly, the Applicants respectfully request the Examiner to

withdraw the §103(a) rejection and allow issuance of the pending claims.
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I Conclusion

In view of the foregoing amendment and remarks, the Applicants now see all of the Claims
currently pending in this application to be in condition for allowance and therefore eamestly solicit a
Notice of Allowance for Claims 19-27.

The Applicants request the Examiner to telephone the undersigned attorney of record at
(972) 480-8800 if such would further or expedite the prosecution of the present application. The
Commissioner is hereby authorized to charge any fees, credits or overpayments to deposit account
08-2395.

Respectfully submitted,

HITT GAINES, PC

J. Ige %2
Regi i 0. 48,9

Dated: /Z)/ é/ 05

P.O. Box 832570
Richardson, Texas 75083
(972) 430-8800
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Application No. Applicant(s)

09/967,140 MCDOWELL ET AL.
Office Action Summary Exarminer A URR

Thai N. Vu 2687

-- The MAILING DATE 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 3 MONTH(S) FROM

THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be itable 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 (35U.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)l Responsive to communication(s) filed on 11/18/2004.
2a)[X] This action is FINAL. 2b)(] This action is non-final.
3)[J 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)[X Claim(s) 1-27 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)[X Claim(s) 19-27 is/are allowed.
6)[X] Claim(s) 1-18 is/are rejected.
70 Claim(s) _____is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[J The specification is objected to by the Examiner.
10)[]] The drawing(s) filed on is/are: a)[_] accepted or b)[] 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)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[(JAIl  b)[J Some * c)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3. 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) E Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __.
3) [X] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) ] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 05/24/2005. 6) D Other: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050729
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Application/Control Number: 09/967,140 Page 2
Art Unit: 2687

DETAILED ACTION

Response to Amendment
1. Applicant's arguments with respect to claims 1-18 have been considered but are

moot in view of the new ground(s) of rejection.

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 1-3, 6-7, 9-12, 15-16 and 18 are rejected under 35 U.S.C. 102(e) as
being anticipated by Werling et al. (U.S. Patent #: 6,456,856, hereinafter “Werling").

Regarding claim 1, Werling teaches a system for use with a portable cell phone,
a proximity regulation system (FIG. 1), comprising:

a location sensing subsystem configured to determine a location of said portable
cell phone with respect to a portion of a body of a user (i.e. the proximity detector noted
in FIG. 1, block 18; column 3, lines 1-14 — inherently, the detector is capable of
distinguishing areas having different heat or humidity signatures, e.g. bare skin areas

emits more heat or higher humidity than clothed areas); and
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a power governing subsystem, coupled to said location sensing subsystem,
configured to determine a proximity transmit power level of said portable cell phone
based on said location (FIG. 1, block 17; column 3, lines 15-18).

Regarding claim 2, Werling teaches limitations of the claim in column 3, lines 1-
19; column 4, lines 16-36 (i.e. with different areas of the user body provides, detector
provides different data value resulting in different transmit power values).

Regarding claim 3, Werling teaches limitations of the claim in column 4, lines 36-
60 (i.e. Pumax).

Regarding claim 6, Werling further teaches limitations of the claim in FIG.1, block
17 and column 2, lines 54-66 (i.e. Micro controllers which are widely available as
integrated circuits).

Regarding claim 7, Werling further teaches limitations of the claim in FIG. 4 and
column 4, lines 40-60.

Regarding claim 9, Werling further teaches Iimit‘ations of the claim in column 3,
lines 1-14.

Regarding claim 10, Werling teaches a method of operating a portable cell
phone, comprising:

determining a location of said portable cell phone with respect to a portion of a
body of a user (i.e. based on temperature and humidity, the proximity can be
determined, column 3, Iin.es 1-14 - inherently, the detector is capable of distinguishing
areas having different heat or humidity signatures, e.g. bare skin areas emits more heat

or higher humidity than clothed areas);
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providing a control signal based on said location (i.e. control signal provided by a
microcontroller in FIG. 1, column 3 lines 15-18) ; and

determining a proximity transmit power level of said portable cell phone based on
said control signal (FIG. 1 block 16, column 3, lines 15-18).

Regarding claim 11, Werling teaches limitations of the claim in column 3, lines 1-
14 (i.e. with different areas of the user body provides, detector provides different data
value resulting in different transmit power values).

Regarding claim 12, Werling teaches limitations of the claim in column 4, lines
36-60 (i.e. Pmax).

Regarding claim 15, Werling further teaches limitations of the claim in FIG.1,
block 17 and column 2, lines 54-66 (i.e. Micro controllers which are widely available as
integrated circuits).

Regarding claim 16, Werling further teaches limitations of the claim in FIG. 4 and
column 4, lines 40-60.

Regarding claim 18, Werling further teaches limitations of the claim in column 3,

lines 1-14.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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5. Claims 4 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Werling (U.S. Patent #: 6,456,856) in view of Pirhonen et al. (US Patent #: 6,195,562,
hereinafter “Pirhonen”).

Regarding claims 4 and 13, Werling teaches all subject matter as claimed above
except for proximity transmit power level being maximum when said portable cell phone
is operating in a headset operation mode or data transfer operation mode. However,
Pirﬁonen teaches such limitations in column 2, lines 29-37 for the purpose of achieving
high speed data transmission.

Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to incorporate the use of proximity transmit power level
being maximum when said portable cell phone is operating in a data transfer operation
mode, as taught by Pirhonen, in view of Werling, in order to achieve high speed data

transmission.

6. Claims 5 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Werling (U.S. Patent #: 6,456,856) in view of Merriam (U.S. Patent #: 6,408,187,
hereinafter “Merriam”).

Regarding claims 5 and 14, Werliﬁg teaches all subject matter as claimed above
except for portable cell phone being located on a belt-clip of the user. However,
Merriam teaches such limitations in column 3, lines 36-49 for the purpose of indicating
whether the device within relatively close proximity to a user.

Therefore, it would have been obvious to one of ordinary skill in the art at
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the time the inventions was made to incorporate the use of portable cell phone being
located on a belt-clip of the user, as taught by Merriam, in view of Werling, in order to

determine the behavior of the communications device.

7. Claims 8 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Werling et al. (U.S. Patent #: 6,456,856) in view of Merriam (U.S. Patent #: 6,408,187)
and Mitzlaff (U.S. Patent #: 4,636,741; hereinafter “Mitzlaff").

Regarding claims 8 and 17, Werling teaches all subject matter as claimed above.
Werlington further teaches location sensing subsystem determining said location by
employing a sensor selected from the group consisting of:

a designated sensor (column 3, lines 1-14),

a contact sensor (i.e. heat/humidity sensor is used to detect a contact with
human skin, column 3, lines 1-14)

It should be noticed that Werlington fails to clearly teach a belt clip sensor.
However, Merriam teaches such limitations in column 3, lines 36-49 for the purpose of
indicating whether the device within relatively close proximity to a user.

Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to incorporate.the use of a belt clip sensor, as taught by
Merriam, in view of Werlington, in order to determine the behavior of the mobile unit.

it should be further noticed that Werlington and Merriam, in combination, fails to
clearly teach a cradle sensor. However, Mitzlaff teaches such limitations in the abstract

for the purpose of detecting the presence of the Mobile unit.
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Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to incorporate the use of a cradle sensor, as taught by

Mitzlaff, into view of Werlington and Merriam, in order to adjust the transmission power

accordingly.
Allowable Subject Matter
8. Claims 19-27 are allowed.
9. The following is a statement of reasons for the indication of allowable subject

matter: The prior art fails to teach the feature of a portable cell phone, comprising:

a power circuit that provides a network adjusted transmit power level as a
function of a position to a communications tower, and

a proximity regulation system, including:

a location sensing subsystem that determines a location of said portable cell
phone proximate a user; and

a power governing subsystem, coupled to said location sensing subsystem, that
determines a proximity transmit power level of said portable cell phone based on said
location and determines a transmit power level for said portable cell phone based on

said network adjusted transmit power level and said proximity transmit power level.
Conclusion

10.  Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
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§ 706.07(a). 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 date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Thai N. Vu whose telephone number is 571-272-7928.
The examiner can normally be reached on 9:00AM-7:00PM, M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Lester Kincaid can be reached on 571-272-7922. The fax phone number for

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

_ Thai N. Vu
Examiner
INH Art Unit 2687

PRIMARY EXAMINER
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PORTABLE COMMUNICATION DEVICE WITH RF OUTPUT POWER
CAPPED WHEN THE DEVICE OPERATES

IN VERY CLOSE PROXIMITY TO A HUMAN BODY

FIELD. OF THE INVENTION
This invention relates to a mobile terminal used in a wireless communication

system and, more particularly, to a mobile terminal operable to limit transmitter power if

- proximate a human body.

BACKGROUND OF THE INVENTION

A mobile terminal used in wireless communication systems, such as cellular
telephone systems, is generally a portaﬁle device. In fabt, mobile terminals are becoming
small enough to fit into a usér's‘pocket, and therefore be very close to the user's body. The
mobile terminal includes a transmitter for transmitting a radio frgquency (RF) signal
through the air. '

Ina celluiar communication system the mobile terminal conducts radio
communications with a base station located proximate the mobile terminal. Cellular
w@@caﬁon ;ystems include control systems for limiting power. Typically, the base
station instructs the mobile terminal to use the least power to avoid interference with other
mobile termiinals. The base stat.ioﬁ does so by measuring signal strength and returning
instructions to the mobile terminal to modify transmitter power output.

While conducting a voice call, the mobile terminal is placed in a "talk" position
next to the user's head. Although there is no basis for concerns regarding an antenna being

proximate the user, for psychological comfort the user can hold the mobile terminal

spaced away or at an angle so that the antenna is farther from the user's head. Mobile

1
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terminals are also used to provide wireless connectic;n for personal computers and the like
to gain access to th'e Internet. 'With smaller mobile terminals the user might slip the
mobile terminal into a shirt pocket or the like while the call is being conducted.

Again, to provide psychologiéai comfort regarding RF transmitters i)eiﬁg very

* close tqQ a human body, there is a need to control RF power output under such situations.

SUMMARY OF THE INVENTION
In aocor&a.nce with the invention, there is pr'ovided‘a mobile terminal that caps or
-limits RF power oufput when the mobile terminal is very cl.ose‘ to the usér, and yet perfnit
the mobile terminal to operate Mﬁout a power cap otherwise.

Broadly, there is disclosed herein a portable communication device operable to
iimit transmittér pdwer if proximate a human body. The device inqludes a housing. A
transmitter in the housing is cox;nected to an antenna. A detector dete;ts if the housing is
proximate a hun_la.n body. A control is operatively connected to the transmitter and to the
detector. The control controls transmitter power and limits transmitter power if the
detector detects that the housing is proximate a human body.

It is a feature of the invention that the transmitter is connected to the @te@
through a circulator and the detector senses reflected power from the circulator.

It is another feature of the invention that the transmitter is connected to the antenna
through a directional coupler and the detector measures voltage standing wave ratio using
the directional coupler.

It is a further feature of the invention that the control comprises a programmed
processor and the detector is implemented by the programmed processor.

It is yet another feature of the invention that the detector comprises a photo

detector proximate an opening in the housing. The photo detector is proximate a speaker

2
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opening in the housing so that if the device is in a "talk" position ne#t to a user's head,
then amount of light at the photo detector decreases.”

It is still another feature of the invention that the detector comprises. a touch- '
sensitive detection circuit. The detection circuit comprises a conductive element
proximate speaker openings in the housing so that 1f a device is in a "talk" ‘position next to
a user's head, then the conductive 'élement is in contact with the user's head.

It is still a further feature of the invention that the pértable communication de\.rice
comprises an AMPS mobile terminal and the ;:ontroller resets a mobile attenuation qode if
f.he detector detects that the housing is proﬁmm a huxhan body

It is still an additional feature of the invention that the control integrate;s transmitter

power if the detector detects that 'the housing is proximate a human body and limits
| uansm1tter power after the integrated transmitter power exceeds a select threshold.

There is disclosed in accordénce with ahother aspect of the invention a mobile
terminal used in a wireless communication system and operable to limit transmitter power
if proximate a human body. The mobile tgrminal includes a housing. A transmitter in the
housing is connected to an antenna. The transmitter has a power control loop controlling
transmitter power. A detector detects if the housiné is proximate a human body. A

. control is operatively connected to the transmitter power control loop and to the detector,
the control hmmng transmitter power if the detector detects that the housing is proximate
a human body. Further features and advantages of the invention will be readil'};

apparent from the specification and from the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a mobile terminal in accordance with the invention;
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l'j‘ig..2 is a general block diagram of the mobile terminal of Fxg 1 specifically
illustrating the power limiting feature of the invention; ‘
" Fig. 3 is a flow diagram illustrating a program implemented in the processor of
Fig. 1 for limiting transmitter power output;
Fig. 4 is a flow diagram illustrating a program implemented in the processor of
Fig. 1, m accordance with an alternative emﬁodiment of the invention, for liniiﬁhg
transmitter power output; |
Fig. 5 is a block diagram, similar to Fig. 2, illustrating a detector according to a
first embbdimcnt of the invention; |
‘Fig. 61is a.block diaéam, similar to Fig. 2, illustrating a detector according to a
second embodiment of the invention;
" Fig.7is a front elevation view of a mobile terminal including a detector acco'rding
to a third embodiment of the invention;
Fig. 8 is a sectional view taken along the line 8-8 of Fig. 7; .
Fig. 9 is a front elevation view of a mobile terminal including a detector according
to a fourth embodiment of the invention; and

Fig. 10 is a sectional view taken along the line 10-10 of Fig. 9.

DETAILED DESCRIPTION OF THE INVENTION
Fig. 1 is a block diagram of a typical mobile terminal shown generally at 10. The
mobile terminal includes a housing 11, an aﬁtenna 12, a receiver 16, a transmitter 18, a
speaker 20, a processor 22, a memory 24, a user interface 26 and a microphone 32. The
“antenna 12 is mounted to and can be extended from the housing 11. Alternatively, the
antenna 12 could be internal to the housing 11. The antenna 12 is configured to send and

receive radio signals between the mobile terminal 10 and a wireless network (not shown),

4
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such as a cellular communications system. - The antenna 12 is connected to a duplex filter
14 which enables the receiver 16 and the transmitter 18 to receive and broadcast,
respectively, on the same antenna 12. The receiver 16 demodulates, démultiplexes and
decodes the radio signals into one or more channels. Such channels includes a control
' qha.{xnel and a traffic channel for speech or data. The speech or data are delivered to the
speaker 20 (or other output device, such as a modem or fax connector).

' The receiver 16 delivers messages from the control channel to the processor 22.
The processor 22 controls and coordinates the functioning of the mobile terminal 10
responsive to messages on the control channel using prograﬁs and data stored in the
memory 24, so that the mobile térniinal 10 can operate within the wireless nétwork. The‘
. processor 22 also controls the opcraﬁon 6f the mobile terminal 10 responsive to input from
the user interface 26. The user interface 26 includes a keypad 28 as a user-inputrdevice '
and a display 30 to give the user information. Other devices aré frequently included in the
user interface 26, such as lights and special purpose buttons. The processor 22 controls
the operatipns of the transmitter 18 and the receiver 16 over control lines 34 and 36,
respectively, responsive to control messages and user input.-

The microphone 32 (or other data input device) receives speech signal input and
converts the input into analog electrical signals. The analog electrical signals are
&elivered to the transmitter 18. The transmitter 18 converts the analog electrical signals
into digital data, encodes the data with error-detection and correction information and
multiplexes this data with contfol meséages from the processor 22. Alternatively, the
mobile terminal 10 may be connected to a lapt&p computer or the like which transfe-rs
digital signals to the transmitter 18. The transmitter 18 modulates this combined data
stream and broadcasts the resultant ;'adio signals to the wireless network through the

dupiex filter 14 and the antenna 12.
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In accordance with the invention, the mobile terminal 10 includes a proximity
detector 38 for detecting if the housing 11, and thus antenna 12, is proximate a human
body. The detector 38 is operatively connected to the processor 22. The processor 22 -
operates in accordance with a control program, as described more specifically below, to
limit or. cap transmitter power output if the antenna 12 is proximate a human body.
Particularly, the power is capped, rather than reduced, so that a power control loob
operates properly when the expected transmitter power falls beio_w the cap even though
the antenﬁa 12is pfoximate the user. |

Referring to Fig. 2, a block diagram illustrates the power limiting aspect of the -
invention. Particularly, the'transmitte;r 18 is exp-anded to generaﬁy illustrate a powér
control loop 40 for controlling transmitter power output. A baseband block 42 generates
an RF signal to be transmitted. The RF signal is provided to an RF driver stage 44. The
RF driver stage 44 supplies sufficient signal level to a power @pMer 46. The power
amplifier 46 amplifies the signal and provides it to the antenna 12."

The driver stage 44 and power amplifier 46 are operatively connected to the
processor 22 ﬁe processor 22 conventionally conu'o_ls operation of the dri_ver stage 44
and power amplifier 46 to control transmitter power outpu't. A

In an advanced mobile pﬁone system (AMPS), i‘or example, the base station with
which the mobile terminal 10 is communicating transmits a mobile attenuation code
(MAC) identifying one of eight power levels. The processor 22 controls the power control
loop 40 so that power output satisfies the MAC.

" In accordance with the inv;anﬁon, the processor 22 implements a logic function so
that if the proximity detector 38 senses that the antenna 12 is proximate the user, theﬁ the
processor 22 establishes a power level cap that the power amplifier 46 is not permitted to

exceed. For example, in an AMPS mobile terminal, mobile attenuation codes 000, 001,
6
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-010 and 011 could be reset to 100 if the antenna 12 is near the user. This establishes a
100-milliwatt power cap on the power amplifier 46. The 6ﬂ1er mobile attenuation codes,
i.e., 100, 101, 110 and 111, would be processed ;xna.ltered, regardless of proximity to the
user, as the power output amounts generated from these codes are less than the cap.

As is‘apparent, the power limiting feature of the invention is not limited to AMPS
mobile terminals. This feature can be used with other types of mobile terminals by
limiting transmitter power output using- codes or commands particular to the parﬁcdm
type mobile terminal. .

In a first aspect of the invention, the processor 22 intervenes instantaneously in the
power control lqop 40. Thus, as s.oon as proximity is detected by the detector 38, then
transmit power is capped. This is illustrated in the flow diagram of Fig. 3.

The flow diaém begins at.a block 50 that checks proximity using the proximity
detector 38. A decision block 52 determines if the-antenna 12 is proxima;te auser. Ifnot,
then a decision block 54 determines if power was previously capped. If not, then control
loops back to the block 50. If so, then the po§ver cap is undone at a block 56 and control
then loops back to the block 50. |

If the antenna 12 is proximate the user, as determined at the decision block 52, then

"a decision block 58 determines if power is greater than a select threshold. The threshold
can be a factory-set value or user-set value that defines the power cap. In the example
d.iséussed above, the threshold is 100 milliwatts, represented by MAC 100. If power is not
greater than the threshold, then it is not necessary to limit or cap power output and control 4
loops back to the block 50. If power is greater than the threshold, then power is capped at
a block 60. The .power is capped by reducing the power command siéna.ls to the driver

stage 44 and/or the power amplifier 46, see Fig. 2. Control then loops back to the block
50.
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In accordance with a second aspect of the invention power is integrated as by
acéumulatiné sample values over time before the processor 22 intervenes. In this aspect of
the invention, energy, represented by power over a specified infegraﬁon interval, is the
driving factor rather than power. This aspect is illustrated by the flow diagram of Fig. 4.

The flow diagram begins-at a block 70 which awaits transmitter aqtiyity along with
a decision block 72. 'If there is no activity, then control mnﬁnuﬂly loops between the
block 70 and the decision block 72. If there is transmitter activity, then a block 74 starfs a
clock. The clock is used toseta sl;éciﬁed integration interval. A block 76 performs the
integration by accﬁmuléting the product ot; pswer and time. A decision block 78
determines if the accumulated amount is greater than a select t‘txr&shold. If so, tilen power
is capped at a block 80 and the routine ends. If the accumulated amount is not greater than
the select threshold, then a decision block 82 determines if the transmitter is active. If not,
then the clock and accumulator are reset at a block .84 and control loops ‘t-)ack to the block
70. If the transmitter is active, then a decision block 86 determines if the loop has reached :
the end of a time-based intervaj. If not, then control loops back to block 76 to continue
the integration function. If so, then the accumulator is reset at a block 88 and control
loops back to the block 76 to begin another .integration interval.

The block diagram of Fig. 2 is a functional diagram ﬂlustratmg power limitation in
accordance with the invention. Specific embodiments for detecting proximity are
illustrated below relative to Figs. 5-10. élements corresponding to those in Fig. 2 are

. identified with like reference numerals and are not described in detall

Referring initially to Fig. 5, it is known that close proximity to the user's body
detunes the mobile terminal's antenna 12. In this embodiment a circulator 90 is connected
between the power amplifier 46 and the antenna 12. Reflected power from the circulator‘

90 is measured by the processor 22. The processor 22 compares reflected power with a

8

46



WO 02/05443 - . PCT/US01/41059

select threshold. When reflected power exceeds the select threshold, then the processor 22
detects &at the antenna 12 is proximate a human body.

Referring to Fig. 6, a functional block diagram illustrates a second embodiment for
proximity detection. In the embodiment of Fig. 6, the power amplifier 46 is connected to
. ~ the antenna 12 through .dire'ctional couple_;s 92. The directional couplers are operatively
connected to the processor 22. The processor 22 measures the voltage standing wave.ratio
(VSWR) using the directional couplers 92. When the VSWR exceeds a select threshold,
then the processor 22 detects that the- antenna 12 is proximate a human body. The VSWR

is computed in accordance with the following:

yswR =2 tVe _
VF _Vn

+
D e

where Vr is forward voltage, Viz is\ reflected voltage, Pr is forward power and Py is
reflected pO\;ver. |

In either embodiment of Fig. 5 or Fig. 6, the processor 22 controls the power
_ control loop 40 by est,abiis‘hing aApower level cap that the power amplifier 46 is not
permitted to exceed, as di;cussed above relative to Figs. 3 and 4.

Referring to Fig. 7, the mobile terminal housing 11 includes openings 94 for the
speaker 20, see Fig. 1, and an opening 96 for a photodetector 98. As shown in fig. 8, the
speaker 20 and photo detector 98.are mounted to a printed circuit board 100 in the housing
11.

The photo detector 98 uses a photo-conductive element, such as cadmium selanide,
whose electrical resistance decreases as incident illumination increases. The change in
resistan_ce can be detected by the processor 22, see Fig. 1, to function as a proximity

detector.
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. The photo detector opening 96 allows light to pass ﬁough 'the housipg 11 to the
photo detector 98, as shown generally in Fig. 8. When the mobile terminal 10 is placéd in
the "talk" position next to the user's head, tﬁen the amount of light to the photo detector 98
decreases. The detection of this decrease in ﬁght, representing proximity of the housing
11 to a human body, can be u‘sed by the processor '22 to cap or limit output power, as
discussed above.. With the exception of total ;iarkness, there is always a de_crease in light
when the phone is placed next to the user's head. As is apparent, 1f the housing 11 is
proximate the user's head, then the antenna12 is also proximate the user's head.

Alternatively, the embodiment of Fig. 7 may be operable to detecf the presence of
- auser by incorporating a photo-éonducﬁve element that is sensitive.to infrared, i.e., the
thermal output of a user.

Referring to Figs. 9 and 10, the mobile terminal 10 uses proximity detection in
accordance with a fourth embbdixnent of the invention.. The housing includes a conductive
element 102 surrounding the spez;ker openings 94. In the illustrated embodiment of the
invention, the conductive element 102 is a metallic nng Thering 102 is connected to a
touch-sensitive de_tection circuit 104 mounted on the printed circuit board 100. When the
mobile terminal 10 is placed in the "talk" position next to the user'é head, then the metaliic
ring 102 comes in contact with the user's ear. The touch-sensitive detection circuit 104
senses this change in contact z.md sends a signal to the processor 22 for capping or limiting
power output, as discussed above.

Thus, in accordance with the invention a proximity detector and logic funct.ions are
used for capping or limiting transmitted power output responsive to an indicatioﬁ of close

proximity to a human body

10
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CLAIMS
‘WE CLAIM:

1. A portable communication deviée op;:rable to limit transmitter poweriif
. proximate a human'body, comprising:
. anantenna; .
.a transniittéf connected to the antenna;
. adetector for detecting if the antenna is proximate a human body; and
a control operatively connected to the transmitter and to the detector, the

* control controlling trarismitter power and limiting transmitter power if the detector detects

that the antenna is proximate a human body.

2. The portable communication device of claim 1 wherein the transmitter is

connected to the antenna through a circulator and the detector senses reflected power from

the circulator.

3. The portable communication device of claim 1 wherein the transmitter is
connected to the antenna through a directional coupler and the detector measures voltage

standing wave ratio using the directional coupler.

4. The portable communication device of claim 1 wherein the control comprises a

programmed processor and the detector is implemented by the programmed processor.

5. The portable communication device of claim 1 further comprising a housing

and wherein the detector comprises a photo detector proximate an opening in the housing.

11
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6. The portable communication device of claim 5 wherein the photo detector is
proximate a speaker opening in the housing so that if the device is in a talk position next to
a users head, then amount of light at the photo detector decreases.

\

7. The portable communication device of claim 1 further comprising a housing

" and wherein the detector comprises a touch-sensitive detection circuit.

~ 8. The portable communication device of claim 7 wherein the detection circuit
comprises a conductive element proximate speaker openings so that if the device is in a

talk position next to a users head, then the conductive element is in contact with the users

head.

9. The portable communication device of claim 1 wherein the portable
communication device comprises a cellular mobile terminal and the control resets a

mobile attenuation code if the detector detects that the antenna is proximate a human body.

10. The portable communication device of claim 1 wherein the control integrates
transmitter power if the de;ccctor detects that the antenna is proximate a human Body and
limits transmitter power after the integrated transmitter power exceeds a select threshold.

1 1; A mobile terminal used in a wireless communication system and operable to
limit transmitter power if proximate a human body, com'prising:

an antenna;

a housing;
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a transmitter in the housing connected to the antenna, the transmitter having a
power control loop controlling transmitter power;
. a detector for detecting if the antenna is proximate a human body; and
a control operaﬁvely connected to th;a transmitter power control loop and to
the detector, the control limiting tmsmiﬁer power if the detector detects that the antenna

is proximate a human body. .

12. The mobile terminal of claim 11 wherein the transmitter is connected to the

antenna thfough a circulator and the detector senses reflected power from the circulator.

13. The mobile terminal of claim l'i wherein the transmitter is connected to the

antenna through a directional coupler and the detector measures voltage standing wave

ratio using the directional coupler.

14. The mobile terminal of claim 11 wherein the control comprises a programmed
processor and the detector is implemented by the programmed processor.
15. The mobile terminal of claim 11 wherein the detector comprises a photo

detector proximate an opening in the housing.

16. The mobile terminal of claim 15 wherein the photo detector is proﬁmte a
speaker opening in the housing so that if the device is in a talk position next to a user's
head, then amount oi' light at the photo detector decreases..

17. The mobile terminal of claim 11 wherein the detecu')r comprises a
touch-éeixsitive detection circuit. A

13
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18. The mobile terminal of claim 17 wherein the detection circuit comprises a
conductive element proxiinate speaker'openings in the housing so that if the device is in a
talk position next to a users head, then the conductive element is in contact with the users

head.

19. The mobile terminal of claim 11 wherein the mobile terminal comprises a -
cellular mobile terminal and the éontrol resets a mobile attenuation code if the detector

detects that the antenna is proximate a human body:

20. The mobile terminal of claim 11 wherein the control integrates transmitter power -
if the detector detects that the antenna is proximate a human body and limits transmitter

power after the integrated transmitter power exceeds a select threshold.

14
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Sir:

AMENDMENT UNDER 37 C.F.R. § 1.111

The Applicants have carefully considered this application in connection with the Examiner's
Action mailed August 13,2004, and respectfully request reconsideration of this application in view

of the following amendment and remarks.
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IN THE CLAIMS:

1. (Currently Amended) For use with a portable cell phone, a proximity regulation system,
comprising:
a location sensing subsystem configured to determine a location of said portable cell

phone with respect to a portion of a body of proximate a user; and

apower governing subsystem, coupled to said location sensing subsystem, configured

to determine a proximity transmit power level of said portable cell phone based on said location.
2. (Currently Amended) The proximity regulation system as recited in Claim 1 wherein said
proximity transmit power level is reduced to one level when said location is within a vicinity of a

user's head_and reduced to a second level when said location is within a vicinity of a user’s

midsection.

3. (Original) The proximity regulation system as recited in Claim 1 wherein said proximity
transmit power level is limited to a predetermined maximum level.

4. (Original) The proximity regulation system as recited in Claim 1 wherein said proximity
transmit power level is maximum when said portable cell phone is operating in a headset operation
mode or data transfer operation mode.

5. (Original) The proximity regulation system as recited in Claim 1 wherein said portable
cell phone is located on a belt-clip of said user.

6. (Original) The proximity regulation system as recited in Claim 1 wherein said location

sensing subsystem or said power governing subsystem is embodied in an integrated circuit.

2-
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7. (Original) The proximity regulation system as recited in Claim 1 wherein said location
sensing subsystem or said power governing subsystem is embodied in a sequence of operating
instructions.

8. (Original) The proximity regulation system as recited in Claim 1 wherein said location
sensing subsystem determines said location by employing a sensor selected from the group
consisting of:

a designated sensor,

a contact sensor,

a belt clip sensor, and

a cradle sensor.

9. (Original) The proximity regulation system as recited in Claim 1 wherein said location

sensing subsystem determines said location by ascertaining a mode of operation of said portable cell

phone.
10.  (Currently Amended) A method of operating a portable cell phone, comprising:
determining a location of said portable cell phone with respect to a portion of a body
of proximate a user;

providing a control signal based on said location; and
determining a proximity transmit power level of said portable cell phone based on
said control signal.
11. (Currently Amended) The method as recited in Claim 10 wherein said proximity transmit

power level is reduced to one level when said location is within a vicinity of a user's head and

reduced to a second level when said location is within a vicinity of a user's midsection.

3-
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12. (Original) The method as recited in Claim 10 wherein said proximity transmit power
level is limited to a predetermined maximum level.

13. (Original) The method as recited in Claim 10 wherein said proximity transmit power
level is maximum when said portable cell phone is operating in a headset operation mode or data
transfer operation mode.

14. (Original) The method as recited in Claim 10 wherein said portable cell phone is located
on a belt-clip of said user.

15. (Original) The method as recited in Claim 10 wherein said determining said location is
performed by a location sensing subsystem embodied in an integrated circuit.

16. (Original) The method as recited in Claim 10 wherein said determining a proximity
transmit power level is performed by a power governing subsystem embodied in a sequence of
operating instructions.

17. (Original) The method as recited in Claim 10 wherein said determining a location
employs a sensor selected from the group consisting of:

a designated sensor,

a contact sensor,

a belt clip sensor, and

a cradle sensor.

18. (Original) The method as recited in Claim 10 wherein said determining a location is

performed by ascertaining a mode of operation of said portable cell phone.
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19. (Currently Amended) A portable cell phone, comprising:
a power circuit that provides a network adjusted transmit power level as a function
of a position to a communications tower; and
a proximity regulation system, including:
a location sensing subsystem that determines a location of said portable cell
phone proximate a user; and
apower governing subsystem, coupled to said location sensing subsystem, that
determines a proximity transmit power level of said portable cell phone based on said location_and

determines a transmit power level for said portable cell phone based on said network adjusted

transmit power level and said proximity transmit power level.

20. (Currently Amended) The portable cell phone as recited in Claim 19 wherein said

location sensing subsystem determines said location with respect to a portion of a body of said user

21. (Original) The portable cell phone as recited in Claim 19 wherein said proximity transmit
power level is limited to a predetermined maximum level.

22. (Original) The portable cell phone as recited in Claim 19 wherein said proximity transmit
power level is maximum when said portable cell phone is operating in a headset operation mode or
data transfer operation mode.

23. (Original) The portable cell phone as recited in Claim 19 wherein said portable cell
phone is located on a belt-clip of said user.

24. (Original) The portable cell phone as recited in Claim 19 wherein said location sensing

subsystem or said power governing subsystem is embodied in an integrated circuit.

-5
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25. (Currently Amended) The portable cell phone as recited in Claim 19 wherein said

proximity transmit power level is reduced to one level when said location is within a vicinity of a

user's head and reduced to a second level when said location is within a vicinity of a user's

midsection

26. (Original) The portable cell phone as recited in Claim 19 wherein said location sensing
subsystem determines said location by employing a sensor selected from the group consisting of:

a designated sensor,

a contact sensor,

a belt clip sensor, and

a cradle sensor.

27. (Original) The portable cell phone as recited in Claim 19 wherein said location sensing

subsystem determines said location by ascertaining a mode of operation of said portable cell phone.
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REMARKS/ARGUMENTS

The Applicants originally submitted Claims 1-27 in the application. The Applicants have
amended Claims 1-2, 10-11, 19-20 and 25. No claims have been canceled or added. Accordingly,
Claims 1-27 are currently pending in the application.

I Rejection of Claims 1-3, 6-7, 9-12, 15-16 and 18 under 35 U.S.C. §102

The Examiner has rejected Claims 1-3, 6-7, 9-12, 15-16 and 18 under 35 U.S.C. §102(b) as
being anticipated by U.S. Patent No. 6,456,856 to Werling, et al. The Applicants respectfully
disagree.

Werling is directed to minimizing radio wave exposure to ﬁsers of radio communication
apparatuses. (See column 1, line 65 to column 2, line 12.) Werling does not teach, however, a
portable cell phone that determines a location of the portable cell phone with respect to a portion of
a body of a user as recited in independent Claims 1 and 10. On the contrary, Werling simply
determines if a radio communication apparatus is proximate to human tissue. (See column 3, lines
1-8.) The Applicants do not find where Werling determines location of the radio communication
apparatus with respect to a portion of a user’s body. Werling, therefore, does not teach each element
of independent Claims 1 and 10.

Since Werling does not disclose each and every element of independent Claims 1 and 10,
Werling does not anticipate Claims 1 and 10 and Claims dependent thereon. Accordingly, the
Applicants respectfully request the Examiner to withdraw the §102 rejection with respect to Claims

1-3, 6-7,9-12, 15-16 and 18 and allow issuance thereof.
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IL. Rejection of Claims 4-5, 8, 13-14 and 17 under 35 U.S.C. §103

The Examiner has rejected Claims 4-5, 8, 13-14 and 17 under 35 U.S.C. §103(a) as being
unpatentable over Werling in view of the following U.S. Patents: U.S. Patent No. 6, 195,562 to
Pirhonen for Claims 4 and 13; U.S. Patent No. 6,408,187 to Merriam for Claims 5 and 14; and
Merriam in further view of U.S. Patent No. 4,636,741 to Mitzlaff for Claims 8 and 17. The
Applicants respectfully disagree.

As discussed above, Werling does not teach a portable cell phone that determines a location
of the portable cell phone with respect to a portion of a body of a user as recited in independent
Claims 1 and 10. Additionally, Werling does not suggest a portable cell phone that determines a
location of the portable cell phone with respect to a portion of a body of a user since Werling simply
addresses determining proximity of a radio communications device to human tissue. (See column
3, lines 1-8.)

Each of the references, Pirhonen, Merriam and Mitzlaff, have been cited to disclose the
subject matter of a dependent Claim. The Applicants do not find, however, where any of the
references Pirhonen, Merriam and Mitzlaff teach or suggest a portable cell phone that determines
a location of the portable cell phone with respect to a portion of a body of a user. The cited
references, therefore, do not teach each element of independent Claims 1 and 10 and Claims
dependent thereon. Accordingly, the cited references do not provide a prima facie case of
obviousness for Claims 4-5, 8, 13-14 and 17 which depend on Claims 1 or 10, respectively. Thus,
the Applicants respectfully request the Examiner withdraw the §103(a) rejection of Claims 4-5, 8,

13-14 and 17 and allow issuance thereof.

-8-
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III.  Rejection of Claims 19-21, 24-25 and 27 under 35 U.S.C. §103

The Examiner has rejected Claims 19-21, 24-25 and 27 under 35 U.S.C. §103(a) as being
unpatentable over Werling in view of U.S. Patent No. 6, 498,924 to Vogel, et al.195,562. The
Applicants respectfully disagree.

As recognized by the Examiner, Werling does not teach or suggest a portable cell phone
including a power circuit that provides a network adjusted transmit power level as a function of a
position to a communications tower as recited in independent Claim 19. Thus, the Examiner cites
Vogel to cure this deficiency of Werling. (See Examiner’s Action, page 7.)

Vogel provides mobile radio communications systems and an apparatus for measuring the
distance or the propagation time between a mobile station and a base station in such a system. (See
column 2, lines 15-32.) Vogel provides no teaching or suggestion, however, of a power circuit that
provides a network adjusted transmit power level as a function of a position to a communications
tower. Instead, Vogel is directed to improving the accuracy of determining the distance and
propagation. (See column 2, lines 1-14.) Vogel does teach in the background that the distance and
propagation measurements may be used for various purposes. Vogel provides no teaching or
suggestion, however, that the purpose may be for providing a power level for transmitting,

Accordingly, neither Werling nor Vogel, individually or in combination, teach or suggest a
power circuit that provides a network adjusted transmit power level as a function of a position to a
communications tower. Thus, neither Werling or Vogel, individually or in combination, teach or
suggest a power governing subsystem that determines a transmit power level for a portable cell
phone based on a network adjusted transmit power level and a proximity transmit power level as

recited in Claim 19. The cited combination of Werling and Vogel, therefore, does not provide a

9-
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prima facie case of obviousness of independent Claim 19 and Claims dependent thereon. Thus, the
cited combination of Werling and Vogel does not render unpatentable Claims 19-21, 24-25 and 27.
Accordingly, the Applicants respectfully request the Examiner withdraw the §103(a) rejection of
Claims 19-21, 24-25 and 27 and allow issuance thereof.

IV. Rejection of Claims 22, 23 and 26 under 35 U.S.C. §103

The Examiner has rejected Claims 22, 23 and 26 under 35 U.S.C. §103(a) as being
unpatentable over Werling in view of Vogel and the following U.S. Patents to Pirhonen for Claim
22, to Merriam for Claim 23 and Merriam in further view of Mitzlaff for Claim 26. The Applicants
respectfully disagree.

As discussed above, the combination of Werling and Vogel does not teach or suggest each
element of independent Claim 19. Each of the references, Pirhonen, Merriam and Mitzlaff, have not
been cited to cure the above deficiency of Werling and Vogel but to disclose the subject matter of
a dependent claim. The Applicants do not find, however, where any of the references Pirhonen,
Merriam and Mitzlaff teach or suggest a portable cell phone including a power circuit that provides
a network adjusted transmit power level as a function of a position to a communications tower and
a proximity regulation system including a power governing subsystem that determines a transmit
power level for the portable cell phone based on the network adjusted transmit power level and a
proximity transmit power level. The cited references, therefore, do not teach each element of
independent Claim 19 and Claims dependent thereon. Accordingly, the cited references do not

provide a prima facie case of obviousness for Claims 22, 23 and 26 which depend on Claim 19.

-10-
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Thus, the Applicants respectfully request the Examiner withdraw the §103(a) rejection of Claims 22,

23 and 26 and allow issuance thereof.

V. Conclusion

. _ Inview of the foregoing amendment and remarks, the Applicants now see all of the Claims

currently pending in this application to be in condition for allowance and therefore earnestly solicit
a Notice of Allowance for Claims 1-27.

The Applicants request the Examiner to telephone the undersigned attorney of record at (972)
480-8800 if such would further or expedite the prosecution of the present application.

Respectfully submitted,

HITT GAINES, P.C.

Dated: N’/{S/Dq

P.O. Box 832570
Richardson, Texas 75083
(972) 480-8800

-11-
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Application/Contro®umber: 09/967,140 . Page 2
Art Unit: 2643

DETAILED ACTION

Claim Rejections - 35 USC § 102
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 1-3, 6-7, 9-12, 15-16 and 18 are rejected under 35 U.S.C. 102(e)
as being anticipated by Werling et al. (U.S. Patent #: 6,456,856, hereinafter
“Werling”).

Regarding claim 1, Werling teaches a system for use with a portable cell
phone, a proximity regulation system (FIG. 1), comprising:

a location sensing subsystem configured to determine a location of said
portable cell phone proximate a user (i.e. the proximity detector noted in FIG. 1,
block 18; column 3, lines 1-14) ; and

a power governing subsystem, coupled to said location sensing
subsystem, configured to determine a proximity transmit power level of said
portable cell phone based on said location (FIG. 1, block 17; column 3, lines 15-

18).
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Regarding claim 2, Werling teaches limitations of the claim in column 3,
lines 1-14 (i.e. power is reduced when phones used close to human body
including head).

Regarding claim 3, Werling teaches limitations of the claim in column 4,
lines 36-60 (i.e. Pmax).

Regarding claim 6, Werling further teaches limitations of the claim in
FIG.1, block 17 and column 2, lines 54-66 (i.e. Micro controllers which are widely
available as integrated circuits).

Regarding claim 7, Werling further teaches limitations of the claim in FIG.
4 and column 4, lines 40-60. |

Regarding claim 9, Werling further teaches limitations of the claim in
column 3, lines 1-14.

Regarding claim 10, Werling teaches a method of operating a portable cell
phone, comprising:

determining a location of said portable cell phone proximate a user (i.e.
based on temperature and humidity, the proximity can be determined, column 3,
lines 1-14);

providing a control signal based on said location (i.e. control signal
provided by a microcontroller in FIG. 1, column 3 lines 15-18) ; and

determining a proximity transmit power level of said portable cell phone

based on said control signal (FIG. 1 block 16, column 3, lines 15-18).
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Regarding claim 11, Werling teaches limitations of the claim in column 3,
lines 1-14 (i.e. power is reduced when phones used close to human body
including head).

Regarding claim 12, Werling teaches limitations of the claim in column 4,
lines 36-60 (i.e. Pmax).

Regarding claim 15, Werling further teaches limitations of the claim in
FIG.1, block 17 and column 2, lines 54-66 (i.e. Micro controllers which are widély
available as integrated circuits).

Regarding claim 16, Werling further teaches limitations of the claim in FIG.
4 and column 4, lines 40-60.

Regarding claim 18, Werling further teaches limitations of the claim in

column 3, lines 1-14.

Claim Rejections - 35 USC § 103
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for

all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

4. Claims 4 and 13 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Werling (U.S. Patent #: 6,456,856) in view of Pirhonen et al.

(US Patent #: 6,195,562; hereinafter “Pirhonen”).
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Regarding claims 4 and 13, Werling teaches all subject matter as claimed
above except for proximity transmit power level being maximum when said
portable cell phone is operating in a headset operation mode or data transfer
operation mode. However, Pirhonen teaches such limitations in column 2, lines
29-37 for the purpose of achieving high speed data transmission.

Therefore, it would have been obvious to one of ordinary skill in the art at
the time the invention was made to incorporate the use of proximity transmit
power level being maximum when said portable cell phone is operating in a data
transfer operation mode, as taught by Pirhonen, in view of Werling, in order to

achieve high speed data transmission.

5. Claims 5 and 14 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Werling (U.S. Patent #: 6,456,856) in view of Merriam (U.S.
Patent #: 6,408,187; hereinafter “Merriam”).

Regarding claims 5 and 14, Werling teaches all subject matter as claimed
above except for portable cell phone being located on a belt-clip of the user.
However, Merriam teaches such limitations in column 3, lines 36-49 for the
purpose of indicating whether the device within relatively close proximity to a
user.

Therefore, it would have been obvious to one of ordinary skill in the art at
the time the inventions was made to incorporate the use of portable cell phone
being located on a belt-clip of the user, as taught by Merriam, in view of Werling,

in order to determine the behavior of the communications device.
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6. Claims 8 and 17 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Werling et al. (U.S. Patent #: 6,456,856) in view of Merriam
(U.S. Patent #: 6,408,187) and Mitzlaff (U.S. Patent #: 4,636,741; hereinafter
“Mitzlaff”).

Regarding claims 8 and 17, Werling teaches all subject matter as claimed
above. Werlington further teaches location sensing subsystem determining said
location by employing a sensor selected from the group consisting of:

a designated sensor (column 3, lines 1-14),

a contact sensor (i.e. heat/humidity sensér is used to detect a contact with
human skin, column 3, lines 1-14)

It should be noticed that Werlington fails to clearly teach a belt clip sensor.
However, Merriam teaches such limitations in column 3, lines 36-49 for the
purpose of indicating whether the device within relatively close proximity to a
user.

Therefore, it would have been obvious to one of ordinary skill in the art at
the time the invention was made to incorporate the use of a belt clip sensor, as
taught by Merriam, in view of Werlington, in order to determine the behavior of
the mobile unit.

It should be further noticed that Werlington and Merriam, in combination,
fails to clearly teach a cradle sensor. However, Mitzlaff teaches such limitations

in the abstract for the purpose of detecting the presence of the Mobile unit.
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Therefore, it would have been obvious to one of ordinary skill in the art at
the time the invention was made to incorporate the use of a cradle sensor, as
taught by Mitzlaff, into view of Werlington and Merriam, in order to adjust the

transmission power accordingly.

7. Claim 19-21, 24-25 and 27 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Werling (U.S. Patent #: 6,456,856) in view of Vogel et al. (U.S.
Patent #: 6,498,924, hereinafter “Vogel”).

Regarding claim 19, Werling teaches a portable cell phone (FIG.2),
comprising:

a power circuit (FIG. 1 block 16 column 2 lines 54-66)

a proximity regulation system, including:

a location sensing subsystem that determines a location of said

portable cell phone proximate a user (FIG. 1, block 18; column 3, lines 1-

14); and

a power governing subsystem, coupled to said location sensing
subsystem, that determines a proximity transmit power level of said portable cell
phone based on said location (FIG. 1, block 17; column 3, lines 15-18).

It should be noticed that Werling fails to clearly teach the feature of
providing a network adjusted transmit power level as a function of a position to a
communications tower. However, Vogel teaches such limitations in column 1,>

lines 26-37 for the purpose of reducing the overall interference level.

84



Application/Contro”umber: 09/967,140 . Page 8
Art Unit: 2643

Therefore, it would have been obvious to one of ordinary skill in the art at
the time the invention was made to incorporate the use of providing a network
adjusted transmit power level as a function of a position to a communications
tower, as taught by Vogel, in view of Werling, in order to prevent the cell phone
from unnecessarily transmitting at highest level at all times.

Regarding claim 20, Werling teaches limitations of the claim in column 3,
lines 1-14 (i.e. power is reduced when phones used close to human body
including head).

Regarding claim 21, Werling teaches limitations of the claim in column 4,
lines 36-60 (i.e. Puax)-

Regarding claim 24, Werling further teaches limitations of the claim in |
FIG.1, block 17 and column 2, lines 54-66 (i.e. Micro controllers which are widely
available as integrated circuits).

Regarding claim 25, Werling further teaches limitations of the claim in FIG.
4 and column 4, lines 40-60.

Regarding claim 27, Werling further teaches limitations of the claim in

column 3, lines 1-14.

8. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Werling (U.S. Patent #: 6,456,856) in view of Vogel (U.S. Patent #:6,498,924) as
applied to claim 19 above, and in further view of Pirhonen et al. (US Patent #:

6,195,562).
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Regarding claim 22, Werlington and Vogel, in combination, teaches all
subject matter as claimed above except for proximity transmit power level being
maximum when said portable cell phone is operating in a headset operation
mode or data transfer operation mode. However, Pirhonen teaches such
limitations in column 2, lines 29-37 for the purpose of achieving high speed data
transmission.

Therefore, it would have been obvious to one of ordinary skill in the art at
the time the invention was made to incorporate the use of proximity transmit
power level being maximum when said portable cell phone is operating in a data
transfer operation mode, as taught by Pirhonen, into view of Werling and Vogel,

in order to achieve high speed data transmission.

9. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Werling (U.S. Patent #: 6,456,856) in view of Vogel (U.S. Patent #:6,498,924) as
applied to claim 19 above, and in further view of Merriam (U.S. Patent #:
6,408,187).

Regarding claim 23, Werling and Vogel, in combination, teaches all
subject matter as claimed above except for portable cell phone being located on
a belt-clip of the user. However, Merriam teaches such limitations in column 3,
lines 36-49 for the purpose of indicating whether the device within relatively close
proximity to a user.

Therefore, it would have been obvious to one of ordinary skill in the art at

the time the inventions was made to incorporate the use of portable cell phone
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being located on a belt-clip of the user, as taught by Merriam, into view of
Werling and Vogel, in order to determine the behavior of the communications

device.

10.  Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Werling et al. (U.S. Patent #: 6,456,856) in view of Vogel (U.S. Patent
#:6,498,924) as applied to claim 19 above, and in further view of Merriam (U.S.
Patent #: 6,408,187) and Mitzlaff (U.S. Patent #: 4,636,741).

Regarding claim 26, Werlington and Vogel, in combination, teaches all |
subject matter as claimed above. Werlington further teaches location sensing
subsystem determining said location by employing a sensor selected from the
group consisting of:

a designated sensor (column 3, lines 1-14),

a contact sensor (i.e. heat/humidity sensor is used to detect a contact with
human skin, column 3, lines 1-14)

It should be noticed that Werlington and Vogel, in combination, fails to
clearly teach a belt clip sensor. However, Merriam teaches such limitations in
column 3, lines 36-49 for the purpose of indicating whether the device within
relatively close proximity to a user.

Therefore, it would have been obvious to one of ordinary skill in the art at
the time the invention was made to incorporate the use of a belt clip sensor, as
taught by Merriam, in view of Werlington and Vogel, in order to determine the

behavior of the mobile unit.
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it should be further noticed that Werlington, Vogel and Merriam, in
combination, fails to clearly teach a cradle sensor. However, Mitzlaff teaches
such limitations in the abstract for the purpose of detecting the presence of the
Mobile unit.

Therefore, it would have been obvious to one of ordinary skill in the art at
the time the invention was made to incorporate the use of a cradle sensor, as
taught by Mitzlaff, into view of Werlington, Vogel and Merriam, in order to adjust

the transmission power accordingly.

11.  Any inquiry concerning this communication or earlier communications from
the examiner should be directed to Thai Vu whose telephone number is 703-305-
3417. The examiner can normally be reached on 9:00AM-6:00PM, M-F.

If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Curtis Kuntz can be reached on 703-305-3900. The fax
phone number for the organization where this application or proceeding is

assigned is 703-872-9306.
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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).
Thai Vu ey J C O . -
Examiner < 5 V.1 - \
Art Unit 2643
BINHTIEU
PRIMARY EXAMINER
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(57) ABSTRACT

The aim of the invention is to restrict the maximum trans-
mitted power used by a mobile communication device. In
most countries there are regulations in force which impose
cerlain maximum limits on the power of eleclromagnetic
radiation directed towards humans. These limits vary from
country to country and will most probably be tightened in
the future. In the system according to the invention, the
upper limit of transmitted power is varied according to the
mode of usage of the mobile communication device. A
mobile communication device according to such a system
meets the requirements made on a device operating close to
the user’s head, but the same mobile communication means
may still be used in applications demanding greater trans-
mitted power in a situation where the power limits placed on
the radio set are less strict.

5 Claims, 3 Drawing Sheets
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SYSTEM FOR LIMITING THE
TRANSMITTED POWER OF A MOBILE
COMMUNICATION MEANS

FIELD OF THE INVENTION

This invention is aimed at limiting the maximum trans-
mitted power used by a mobile communication means.

BACKGROUND OF THE INVENTION

In most countries there are regulations in force which
place certain maximum limits on the power of electromag-
netic radiation directed towards humans. These limits vary
from country to country and will most probably be tightened
in the future.

On the other hand, as the transmission speed in mobile
communication means systems increases, the amount of
energy radiated by mobile communication means also
increases. For example, in networks based upon TDMA
technology, data transmission speeds may in principle be
increased by using several successive time slots in the same
TDMA frame, in which case the mean transmitted power
increases. The use of several successive time slots in the
same frame is possible in the Universal Mobile Telecom-
munication System (UMTS) under development and in new
Global System for Mobile communications (GSM) stan-
dards which are under development. In CMDA systems the
transmitted power has to be raised in line with the data
transmission speed if one wishes to keep the bit error rate
constant. In both basic techniques the amount of energy
radiated by the antenna increases as the data transmission
speed increases, in which case the permitted limits may at
some stage be exceeded.

The radiation power caused by a particular radio set and
directed towards the user is typically measured on the basis
of the least favourable operating situation, in the case of a
cordless telephone with the antenna almost pressed against
the user’s head. If a radio set may be used in many ways
demanding differing transmitted power, for example for
voicc transmission and for high-speed data transfer, all
functions of the radio sct have to adjust to the limits which
follow from the least favourable operating situation.

For example in the current GSM system, the maximum
power of a mobile communication means which is used
dunng one time slot is 2 W which means that the mean

d power is app tely 250 mW. According to
new GSM standards which arc being developed, a mobile
communication means may use for the high-speed data
transfer as many as all eight time slots in one frame, in which
case the mean transmitted power is 2 W. This causes
problems if the 250 mW which is satisfactory for voice calls
has been set as the upper limit of radio power directed
towards the user’s head. In this situation the mobile com-
munication means may not use maximum power levels, but
must use instantancous transmitted power lower than in a
voice call, so that the limit of mean transmitted power is not
cxceeded. This again causes audibility problems, since the
base stations in the mobile communication means network
are designed to cope with the needs of a voice link.

SUMMARY OF THE INVENTION

The aim of this invention is to create a system which
adjusts the power level used by a mobile communication
means to the mode of usage of the mobile communication
means. A further aim of the invention is to create a system
with the aid of which a mobile communication means may

08/05/2004,

97

«

EAST Version:

2

utilize the maximum permitted transmitted power in any
given situation. In 2ddition, an aim of the invention is to
create a system with the aid of which the user may, if he so
desires, limit the maximum values of electromagnetic radia-
tion directed towards his body.

These aims are achieved by incorporating in the mobile
communication means a device for identification of the
mode of usage, and by arranging for the transmitted power
of the mobile communication means to be limited according
to the mode of usage and the type of current conncction or
connections.

Characteristic of the system according to the invention is
what is described in the characieristic part of the indepen-
dent claims. Dependent claims describe further advanta-
geous embodiments of the invention. The_invention is fur-
ther directed to a mobile co| unmunn_means,thh.ls
characterized by that which is described.in-the_characteriz-
ing part of the corresponding-independent-claim-

In the system according to the invention, the upper limit
of transmitted power used by the mobile communication
means is varied according to the mode of usage. A mobile
communication means according to such a system mects the
more stringent requirements placed upon sets which are to
be used next to the user’s head, but the same mobile
communication means may still be employed for applica-
tions demanding greater transmitted power in a situation
where the power limits imposed on the radio set are less
strict.

When a mobile communication means is uscd in a situ-
ation typical of a telephone, the mean power transmitted by
the mobile communication means is limited to the maximum
value for a telephone permitted by regulations and test
procedures. When a mobile communication means is used
for example as a data transfer device in conjunction with a
portable computer, the maximum permissible transmitted
power may be increased in accordance with the require-
ments of the data transfer rate employed.

SHORT DESCRIPTION OF THE DRAWINGS

The invention will now be described in greater detail with
reference to favourable embodiments, presented by way of
example, and to the attached drawings, where

FIG. 1 represents one possible mechanism for identifica-
tion of the mode of usage of a mobile communication
means, as used in the system according to the invention,

FIG. 2 represents a second possible mechanism for iden-
tification of the mode of usage of a mobile communication
means, as used in the system according to the invention, and

FIG. 3 illustrates an advantageous embodiment of the
invention.

In the drawings, the same reference numbers and symbols
are used for parts which correspond to each other.

DETAILED DESCRIPTION OF THE
PREFERRED INVENTION

In the system according to the invention, the transmitted
power of a mobile communication means is limited accord-
ing to its operating situation. When the mobile communi-
cation means is used as a cordless telephone next to the
user’s-head, the system restricls the transmitted power of the
mobile communication means to the limits demanded by-this
situation. When the user connects the mobile communica-
tion means to a portable microcomputer, for the purpose of
data transfer for example, the system permits the use of
transmitted power greater than in the preceding situation, in

1.4.1



US 6,195,562 B1

3

which case the mobile communication means may use
transmission speeds higher than the transmission speed
required for a talking connection. Without impairment of the
quality of the link. A mobile communication means
cquipped with such a system is capable of adhering to
differing transmitted power limits according to different
operating situations, with the possibility however of using
the high transmitted power required by high transmission
speeds when it is both necessary and possible.

In the system according to this invention, several different
methods may be employed for identification of the mode of
usage of the mobile communication means, depending upon
the design of the mobile communication means to which the
invention is applied.

Some mobile cc ication means are openable, so that,
when the mobile communication means is closed, the com-
munication means acts as a cordless telephone, and when it
is open the communication means acts, for cxample, as a
portable computer and multi-purpose communication
means, which may be used for data transfer in many ways
employing known technology. An example of this which
may be mentioned is the GSM multi-purpose communica-
tion means, as presented, for example, on pages 57-58 of
issue 31, 1996, of Mobile Communications International.
FIG. 1 contains a particular solution according to the inven-
tion as applied to such a mobile communication means. On
different sides of a hinge 4 for connection of two openable
parts 2, 3 of a mobile communication means are situated a
switch 12 in a recess and a pin 10. When the mobile
communication means is closed for normal telephone
operation, the pin 10 presses against the switch 12. When the
uscr opens the mobile communication means, the pin 10
releases the switch 12, so that the system according to the
invention receives information concerning a change of mode
of usage of the mobile communication means.

The structure in FIG. 1 is merely an example of a possible
solution. Monitoring of the cover position may, in the
system according to the invention, be realized in many other
ways familiar to men skilled in the art.

Mobile communication means are frequently used con-
nected 10 a portable computer. FIG. 2 shows one particular
method of detection of the mode in such a configuration. ln
FIG. 2, a portable computer 20 is connected by means of a
connection cable 18 to a mobile communication means 1. At
the interface 16 of the mobile communication means 1 there
is a pin 10, which is pressed down by the plug 14 of the
connection cable 18 when the user inserts the plug 14 into
the mobile communication means. The pin 10 may for
example press against a2 mechanical switch so that the
system is notified of the change of mode. Connected to 2
portable computer, the mobile communication means is
usually employed purely for data transfer, in which case the
compuler acts as a terminal, for example, with which the
user links up to the computing system at his place of work.
In such a situation high transmission speeds are also an
advantage. In such an application a system according to the
invention permits the use of high transmilted power neces-
sitated by the data transfer rates when the plug 14 is inserted
into the connection socket 16. When the connection cable 18
is not connected to the mobile communication means 1, the
system according to the invention only permits the use of
transmitted power as required for a voice call.

Identification of the mode of usage may also be based
upon the use of a position switch or any other conventional
position sensing device, in which case the system permits
the use of high transmitted power when the mobile com-
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on a table. The position swilch is to best advantage designed
to recognize in particular when that side of the mobile
communication means which is greatest in surface arca is
horizontal. With such an arrangement it is possible to avoid
incorrect mode identification, for example in a situation
where the user is speaking into the mobile communication
means at the same time as leaning backwards in an armchair.

In the mobile communication means there may be a
special pull-out alphanumeric keyboard for the entry of text.
In such a mobile communication means identification of the
mode may be based upon the position of the keyboard: the
system interprets the set as being in telephone use whea the
keyboard is retracted within the set, and in data transfer use
when the keyboard is pulled out.

In a system according to this invention, restriction of the
mean transmitted power being used may be cffected in a
number of different ways. In time division mobile commu-
nication means systems, the mean transmitted power may be

juced by d ing the of time slots transmitted
in ope frame, in which case the data transmission speed
drops. The mean transmiltted power may also be reduced by
decreasing the instantaneous power used during one lime
slot, in which case the number of time slots to be transmitted
may be kept constant.

Limitation of the transmitted power may to best advan-
tage be effected according to the operating situation. For
example, if the mobile communication means is ransmitting
a file from its memory at a high data transfer rate using
several time slots precisely when the user switches the
telephone to a mode in which the set is used principally as
a telephone, the method for limitation of transmitted power
which is employed may be chosen on the basis of the type
of data transmission connection. If the transmission connec-
tion used permils a change in the transmission speed, the
system reduces the number of time slots used. If the trans-
mission connection does not permit a change in the trans-
mission speed, the number of time slots used must be kept
constant, in which case the transmitted power used during
one time slot must be reduced. In conditions of good
audibility this is oot a problem, but reduction of transmitted
power at the margins of the arca covered by the base station
may cause an increase in bit error probability or interruption
of the connection.

Power transmitted in CDMA systems may be reduced
either by lowering the data transmission speed, in which
case the quantity of epergy transmitted by the mobile
communication means falls, or by keeping the data trans-
mission speed the same but reducing the transmitted power,
for cxamplc by decreasing the transmitter’s output stage
amplification, in which case the bit error rate of the con-
nection increases. The choice of the best procedure thus
depends upon the quality of the connection in the CDMA
system, upon the data transmission speed and upon the
quality of the transmission connection.

Owing to the various cffects of the different ways of
limiting transmitted power as described above, the user may
1o his advantage determine in advance the type of power
limiting method which the mobile communication means
should use in the first place. The user may, for example,
decide that the mobile communication means should in the
first place reduce the number of time slots used, in which
case the connection will be maintained more securely, and
that the power used during one time slot should be reduced
only when some other type of function is not possible.

1.4.1
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In the system according to this invention, the maximum
power limit observed by the system when the mobile com-
munication means is used as a telephone may be set on
manufacture of the mobile communication means on the
basis of test measurements carried out on samples. Owing to
changes in the limits set by the authoritics and to the
differing regulations in differcnt countries, it is an advantage
if the said power limit can be changed at a later stage either
by the retailer or by the user of the mobile communication
means.

The system according to the invention may furthermore
restrict the modes of usage of the mobile communication
means when the mobile communication means uses a high
transmitted power. The system may, for example, totally
prevent use of the mobile communication means as a
telephone, or permit only calls made with the aid of the
hands-free function. With such an arrangement it is possible
to affect the user in such a way that he does not use the
mobile communication means in a situation in which the
mobile communication means exceeds the limits according
to issued regulations.

The system according to the invention may thus restrict
the function of the mobile communication means in addition
to limiting of the transmitted power, by restricting the mode
of usage. The system may then react to a change in mode
when a high data transmission speed and a high transmitted
power are in use, for example in the following three ways:

by reducing the number of time slots used during one

frame,

if this is not possible on account of the transmission mode

used, by reducing the power used during one time slot,
or

by preventing the making of 2 normal call, if 2 decrease

in the transmitted power used in data transfer threatens
to interrupt the transmission connection.

FIG. 3 shows a block diagram of a digital mobile com-
munication means according to an advantageous embodi-
ment of the invention. The mobile communication means
comprises a microphone 301, keyboard 307, display 306,
carpiece 314, antenna duplexer or switch 308, antenna 309
and a control unit 305, which all are typical components of
conventional mobile communication means. Further, the
mobile communication means contains typical transmission
and receiver blocks 311, 304. Transmission block 311 com-
prises functionality necessary for speech and channel
coding, encryption, and modulation, and the necessary RF
circuitry for amplification of the signal for transmission.
Receiver block 304 comprises the necessary amplifier cir-
cuits and funclionality necessary for demodulating and
decryption of the signal, and removing channel and speech
coding. The signal produced by the microphone 301 is
amplified in the amplifier stage 302 and converted to digital
form in the A/D converter 303, whereafter the the sigpal is
taken to the transmitter block 304. The transmitter block
encodes the digital signal and produces the modulated and
amplified RF-signal, whereafter the RF signal is taken to the
antenna 309 via the duplexer or switch 308. The receiver
block 311 demodulates the received signal and removes the
encryption and chanoel coding. The resulting speech signal
is converted to analog form in the D/A converter 312, the
output signal of which is amplified in the amplifier stage
313, whereafter the amplified signal is taken to the earpiece
314. The control unit 305 controls the functions of the
mobile communication means, reads the commands given
by the user via the keypad 306 and displays messages to the
user via the display 307. Further, the control unit commu-
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picates with external devices via the connection socket 16

- and monitors the state of the switch inside the communica-

tion socket 16 as well as other switches 12 indicating the
mode of usage of the communication means. The control
unit may also monitor the output signal of a position sensing
device 11. The control unit then controls the transmitting
power of the communication means and/or allows and/or
restricts the mode of usage of the communication means in
the ways described previously. When performing such
control, the control unit may take also into account the types
of the connections active at that time. For example, if one of
the connections is for communication of speech and the
mobile communication means is oot in a hands-free mode,
the control upnit may limit the transmitting power. As a
further example, if the mobile communication means is in a
hands-free mode, the control unit may allow any nccessary
transmission mode and power to be used, since the user will
most likely not have the mobile communication means close
to his/her body in such a situation.

The present invention is not limited to the embodiment of
FIG. 3, which is presented as an example only. For example,
the invention can as well be applied to an analog commu-
nication means.

With the aid of the system according to the invention the
mobile communication means user may limit the amount of
radiation directed towards his body.

A mobile communication means utilizing the system
according to the invention may be employed both as a
cordless telephone and as a high-speed data transfer device
and in both operating siluations it may use the maximum
mean transmitted power permitted in the operating situation
in question.

The invention has been explained above with reference to
certain favourable applications thereof, but it is clear that the
invention may be varied in many different ways within the
framework of the innovative concept defined in the attached
Patent Claims.

What is claimed is:

1. Asystem for limiting the transmitted power of a mobile
communication means having at least one connection having
a connection type comprising

at Ieast one means for producing an indication of the mode

of usage of the mobilc communication means, one
mode of usage being for voice transmission and another
mode of usage being for data transmission; and
a control unit for controlling the functions of the mobile
communication means and for controlling the magni-
tude of the transmitting power of the mobile commu-
nication means as a response o said means for pro-
ducing an indication of the mode of usage thereof and
the connection type of the at least one connection;

wherein the control unit is operable for limiting the
number of time slots used for transmission in one frame
of a time division mobile communication means sys-
tem as a response to an indication produced by said
means for identification and the connection type of the
at least one connection, transmitted power being a
function of the number of time slots transmitted in one
frame of the time division mobile communication
means system.

2. A system according to claim 1 comprising

a connector for connecling an external cable,

and in which system at least one of said at least one means

for producing an indication is a switch indicating
whether or not there is a cable connected to said
connector.
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3. A system in according to claim 1 comprising

a first part, a sccond part, and at least one -hinge for
rotatably attaching said first part to said second part,

and in which system at least one of said at least one means
for producing an indication is a means for producing an
indication of the relative position of said first and
second parts of the mobile communication means.

4. A system in according to claim 1 wherein

at least one of said at least one means for producing an
indication is a position sensing device.

5. A mobile communication means having at least one

connection having a connection type comprising

at least one means for producing an indication of the mode
of usage of the mobile communication means, one
mode of usage being for voice transmission and another
mode of usage being for data transmission,

-

8

a control unit for controlling the functions of the mobile

..... communication means and.for controlling the transmit-

ting power of the mobile communication means as a
response to an indication produced by said means for
identification and the connection type of the at least one
connection;

wherein the control unit is operable for limiting the
nurber of time slots used for transmission in one frame
of a time division mobile communication means sys-
tem as a responsc to an indication produced by said
means for identification and the connection type of the
at least one connection, transmitted power being a
function of the number of time slots transmitted in one
frame of the time division mobile communication
means system.
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) ABSTRACT

A radio communication apparatus includes a transceiver
coupled to an antenna structure with many directional anten-
nas that form a radiation pattern. The antenna structure gives
greater importance (o certain directions of transmission. A
power regulation device is controlled by a control elcment
for modifying the radiation pattern. The control element
includes switches for selectively activating/deactivating the
directional antennas to modify the radiation pattern. A
proximity detection device measures at least one proximity
parameter and feeds the control ¢lement with a proximity
indication for controlling the power regulation. device to
reduce the radiation pattern j irecti radio

communication a%Earalus user. The proximity detection
‘device includes a humidity and/or a temperature detector.
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1
MOBILE RADIO EQUIPMENT FORMING

ANTENNA PATTERN TO PROJECT USER
FROM RADIATION

FIELD OF THE INVENTION

The invention relates to a radio communication apparatus
comprising:

transceiver means coupled to an antenna structure featur-
ing a radiation diagram which antenna structure gives
greater importance (o certain directions of transmission
and

a power regulation device controlled by a control element
for modifying said radiation diagram.

2

than those described in cited document. Therefore, an appa-
ratus as mentioned in the opening paragraph is provided,
characterized in that it comprises a proximity detection
device for measuring at least one proximity parameter and
feeding the control element with a proximity indication for
controlling the power regulation device.

According to an important characteristic feature of the
invention, the antenna structure comprises a plurality of
directional antennas which have each a transmit power in a
given direction and the power regulation device comprises
power control means for regulating the transmit power of the
directional antennas.

i cristic_feature of the

invention, the power control means comprisc a swilch for

The invention also relates to mobile radio equipment
suitable for communicating with at Icast onc radio basc
station of a radio telecommunication system, said equipment
comprising:

radio transceiver means coupled to an antenna structure

featuring a radiation diagram which antenna structure
gives greater importance to certain directions of trans-
mission and

a power regulation device controlled by a control element

for modifying said radiation diagram.

The invention further relates to a radio base station of a
radio telecommunication system suitable for communicating
with at least one mobile radio terminal, said station com-
prising:

radio transceiver means coupled to an antenna structure

featuring a radiation diagram which antenna structure
gives greater importance 10 certain directions of trans-
mission and

a power regulation device controlled by a control element

for modifying said radiation diagram.

The invention finally relates to a power contro]l method
for controlling the power radiated in a given direction by a
plurality of directional antennas which have respective
transmit powers.

>

20

~
&

The invention finds many applications in the field of .,

teleccommunication by radio channel, notably radiotele-
phony. The invention particularly applics to systems called
third gencration systems, operating according to a Universal
Mobile Telecommunications System (UMTS) standard
using the technique of Code-Division Multiple Access
(CDMA). Equipment provided for such systems comprises
a plurality of directional antennas suitable for emitting
noxious radiation absorbed by human tissue situated in the
proximity of these apparatus.

BACKGROUND OF THE INVENTION

Europcan patent application no. EP 752 735, published in
the German language, describes an apparatus of the type
defined in the opening paragraph, comprising means for
limiting the power of radiation absorbed by human tissue.
The apparatus comprises an antenna array electrically con-
nected to a control unit for individually regulating the
transmit power of each antenna as a function of the calcu-
lated variation between the impedance measured at the level
of the antenna and a reference value corresponding to its
impedance in the clear ficld. This difference represents a
measure of the radiation power absorbed by human tissue.

SUMMARY OF THE INVENTION

‘The present invention proposes means for avoiding the
emission of radio waves in the direction of human tissue,
which means are easier to implement and more effective

v
b

60

selectively activating/deactivaling one or various dircctional
antennas.—

* According to two particular embodiments of lh;\
invention, the proximity detection device comprises a tem-
perature detector aﬁgor a Wling o
distinguish, among the various obstacles lo the radio
propagation, the presence of a human being in any obstacle.
As it is an object of the invention to limit the emission of
noxious radiation for the benefit of the user’s health, it is
very advantageous to use such proximity detectors.

These detectors further feature two additional advantages.
As they are passive, they are harmless to the user, because
they emit no radio wave at all. Moreover, they make both the
transmit power measurements and the calculations of the
power differences recommended by the method cited pre-
viously redundant. These detectors are not only energy
consumers but are also noxious, since they imply to transmit
at a certain power level for making the measurements before
possibly effecting a power level control intended to limit the
user’s absorption of radiation.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention will be apparent
from and elucidated with reference to the embodiments
described hereinafter.

In the drawings:

FIG. 1 is a block diagram of a communication apparatus
according to the invention,

FIG. 2 represents an example of the mobile radio equip-
ment according to the invention,

FIG. 3 is a block diagram of a particular embodiment of
the equipment represented in FIG. 2, and

FIG. 4 is a flow chan for illustrating an example of a
method of controlling (ransmit power according to the
invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

The example represented in FIG. 1 may be integrated with
a radiotelephone using various directional transmilting
antennas. The communication apparatus comprises a trans-
ceiver device 11 coupled to a plurality of directional anten-
nas 12 to 15 (having a radiation diagram giving greater” .
importance to certain directions of transmission). Each

antenna is Wu
device 16 controlled by a control clement 17. Such an
clement may be formed by a suitably programmed micro-
ccmr;;%—wm&{ammﬁ" ad-only
> @ random-access memory, an iput/output interface
hw%mmmmn-
v@m
various peripherals.
e,
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3
A proximily detector 18 conpected to the control element
17 detects the presence of human tissue in the proximity of
the apparatus by measuring a proximity parameter, such as
lmwrmﬂmugﬁ{EWMy
cmmmmrmamﬁst%Wol s
uch a dei Capable ol a1 erenualmg
m— mmud
anmmmmm
cmmm

pared To_set values stored 1n, for example, 1h¢ read-only 10
memory o _determine, in dependence on [heir preferred
ieciions of iras<,o0 WHE TFE ThE . which are e dircchional anten-
nas whose Lragsmit power is to be reduced and'lo trigger an
TOPTAIE CoroT ST TP e regTiaon devicE To——
Under the control of the control element 17, the power 15

regulation device 16 selccls one or_varnous antennas and

adjusts THet Transmit power as a function ol

ably smaller_than on_transmission, all the directions of 20
adiation may be used without a danger to the user.

' Awmm%g
the “proximity detector 18 is a passive t [ ed
ﬂm%efggab_lgrgrmu__mﬁ_ T measuring the temperature of a

at_a distance of about 20 cm from etector. A 2
variant copsi idity detector.

Preferably, the power regulation device 16 comprises a
switch (not shown) controlled by the control element 17 for
individually activating or deactivating the selected antennas 4,
and radically suppressing the contribution of the deactivated
antennas whose radiation diagram features a lobe in the
direction of transmission to be avoided.

FIG. 2 is a perspective view of a radiotelephone com-
prising a structure of an antenna operating in the transceiv- 35
ing mode whose radiation diagram, simplified by main
lobes, is represented by dotted lines. The use of scparate
antennas for transmission and reception is advocated when
the frequency bands used for transmission and reception
respectively, are too far away for them to be compatible with 49
the passband of the antennas. On the other hand, the size of
the apparatus is to be adapted to accommodate a large
number of antennas, which is actually the case with equip-
ment operating with frequencies in the gigahertz domain.

The example illustrated by FIG. 2 comprises a housing 45
20, a keyboard 21, a control display 22, an earphone 23, a
microphone 24 and an antenna structure comprising f[our
independent directional transmitting antennas situated inside
the housing 20. These antennas are formed by, for example,
ceramic discs which form a radiation diagram whose main sp
lobes 25, 26, 27, 28 point in four orthogonal directions. In
lieu of a system with various independently controllable
antennas, one may use an adjustable miniaturized network
antenna of the “phased-array type” like the one described in
detail in the manual “Mobile Antenna Systems Handbook”, ss
K. Fujimoto et al., Artech House Inc., 1994, pp. 436-451.

FIG. 3 is a block diagram illustrating the operation of the
radiotelephone represented in FIG. 2. The antennas 30 to 33
are coupled, on the onc hand, to transceiver circuits Tx/Rx
by means of a duplexer, and on the other hand to switches 60
34 10 37 controlled by a control element 4C as a function of
data it receives from a proximity detector. The transceiver
circuits known to a person of ordinary skill in the art will not
be described here. It will be simply recollected that a
transmitling circuit coupled to an antenna structure includes 65
al least a power amplifier. In the case of a plurality of
transmitting antennas, the radiotelephone is to comprise as

4

many power amplifiers and transmitting circuits as there are
antennas whose transmit power is to be controlled indepen-
dently of the transmit power of the other antennas.

lhg_dmmmﬁhmusuc_hy_m_pmmy_dgt_ccgngg

triggers the control b: he onlml clement uC of the aj
pdate s whose

diagram points to t| ’s head. In the example
epresented in FIG. 2, the antenna producin,

lobe 27 will generally have o cliva

For a usc in a propagation medium that gives grealer
importance to multiple paths and/or in a region where the
density of the network of base stations is high, the suppres-
sion of the transmitting antennas featuring their main lobe in
a given hemisphere does not considerably reduce the vis-
ibility of the base stations located in this hemisphere. In fact,
in the first case the multiple reflections of the waves increase
their probability to reach their target and in the second case
the communication may be established with another avail-
able base station. Therefore, this embodiment is particularly
suitable for a current use in an urban environment. On the
other hand, for any other use, the addition of an omnidirec-
tional antenna may turn out to be useful to avoid in this case
losing contact with the only available base station.

According to another embodiment, each antenna is con-
necied To T own TramsTing it and the switches are
feplaced by attenuators controlled by the control element o
adjust the transmit power of each antenna as a
the result of the proximity detection This cmbodlmcnl
requircs (hal each anienna be connected to an adjustable
power amplifier. As the amplifiers have a high energy
consumption, this embodiment is reserved to cquipment
whose power consumption is not critical such as, for
example, base stations of a mobile telecommunication sys-
tem.

FIG. 4 illustrates a transmit power control method which
can be realized by the control element 17 represented in FIG.
1 and integrated with the radiotelephone of FIG. 2 to control
the power transmitted by a directional antenna structure.

The method starts at box KO. In box K1, the power Py,
transmitted by the radiotelephone is read. This power may
be read, for example, on the output of the power amplificr of

the transmitting circuit. In box K2, li: value read Py, is
tested and compared to a sct valug P, representing the
maximum radiation idered unha 1 to the user.
IfThe result of this test Pgy>Pyyy is negative, the method

proceeds with box K3 where all the antennas are selected
without a power regulation. If the result of the test is
positive, the method proceeds with box K4, with a measur-
ing step for measuring a proximily parameter for detecling
thie presence of a human being in the proximity of the
apparatus. Depending on the preferred embodiment, this
step consists of measuring the ambient temperature T with
the aid of an infrared sensor scnsilive to a distance of about
20 cm. The test carried out in box K5 constitutes a com-
parison step between the measurement Ty carried out in the
preceding step and set values Ty, and Ty, y- If the equation
Trun<Tu<Taax is verified, step K6 is proceeded to for
selecting suitable antennas and regulating their transmit
power. If not, box K3 is returned to.

With the aid of examples a communication apparatus,
telephony equipment, a base station and a power control
method for modifying the radiation diagram of an antenna
structure as a function of a proximity parameter have been
described and illustrated. Of course it will be possible to
provide variants of embodiment without leaving the scope of
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the invention, notably as regards the choice of the proximity
parameter to be detected and the choice of the antenna
structure used.

What is claimed is:

1. A radio communication apparatus comprising:

a transceiver coupled to an antenna structure featuring a
radiation diagram, said antenna structure giving greater
importance to certain directions of transmission;

a power regulation device controlled by a control element
for modifying said radiation diagram; and

a proximily detection device for measuring at lcast one
proximity parameter and feeding the control element
with a proximity indication for controlling the power
regulation device, whercin the proximity detection
device comprises a humidity detector.

2. An apparatus as claimed in claim 1, wherein the
antenna structure comprises a plurality of directional anten-
nas which have each a transmit power in a given direction
and the power regulation device comprises power control
means for regulating the transmit power of the directional
antennas.

3. An apparatus as claimed in claim 2, wherein the power
control means comprise a switch for selectively activaling/
deactivating one or various directional antennas.

4. An apparatus as claimed in claim 1, wherein the
proximity detection device comprises a lemperature detec-
tor. .

5. Mobile radio equipment suitable for communicating
with at least one radio base station of a radio telecommu-
nication system, said equipment comprising:

a radio transceiver coupled to an antenna structure fea-
turing a radiation diagram which antenna structure
gives greater importance to certain directions of trans-
mission;

a power regulation device controlled by a control element
for modifying said radiation diagram; and

a proximity detection device for measuring at least onc
proximity parameter and applying to the control ele-
ment an indication of proximity for controlling the
power regulation device, wherein the proximity detec-
tion device comprises a humidity detector.

6. A radio base station of a radio telecommunication
system suitable for communicating with at least one mobile
radio terminal, said radio base station comprising:

a radio transceiver coupled to an antenna structure fea-
turing a radiation diagram which antenna structure
gives greater importance 1o certain directions of trans-
mission;

a power regulation device controlled by a control element
for modifying said radiation diagram; and

a proximity detection device for measuring at least one
proximity parameter and applying to the control ele-

6

ment a proximity indication for controlling the power
regulation device, wherein the proximity detection
device comprises a humidity detector.
7. A power control method for controlling the power
5 radiated in a given direction by a plurality of dircctional
antennas which have respective transmit powers compris-
ing:

measuring of at least one proximity parameter including

a humidity detector for forming a measured result to
detect a presence of a human being in the proximity of
the apparatus,

comparing said measured result to set values to form a

comparison result, and

sclecting at least one dircctional antenna for regulation of

its transmit power as a function of the comparison
result.

8. A radio communication apparatus comprising:

a transceiver coupled to a plurality of antennas having a

radiation pattern;

a control ¢lement;

a power regulation device controlled by said control

element for modifying said radiation pattern; and

a proximity detector which measures at least one prox-

imity parameter, said proximity detector including a
humidity detector and said at least onc proximity
paramcter including a humidity parameter which indi-
cates proximity of a user of said radio communication
apparatus in a direction;

wherein said control element controls said power regula-

tion device in response to said humidity parameter so
that said radiation pattern is reduced in said direction.

9. The radio communication apparatus of claim 8,
wherein said control element includes at least one switch for
each one of said plurality of antennas for selectively deac-
tivating at least one of said plurality of antennas that forms
said radiation pattern in said direction.

10. The radio communication apparatus of claim 8,
wherein said control clement includes swilches for selec-
tively deactivating at least one of said plurality of antennas
that forms said radiation pattern in said direction.

11. The radio communication apparatus of claim 8,
wherein said control el 1 includes a tors for selec-
tively attenuating at least one of said plurality of antennas
that forms said radiation pattern in said direction.

12. The radio communication apparatus of claim 8, fur-
ther comprising a plurality of adjustable gain amplifiers
coupled to said plurality of antennas; said control element
controlling at least one of said plurality of adjustable gain
amplifiers to reduce said radiation pattern in said direction.

4.

@
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out the appropriate behaviors. By taking into account the
likelihood that a user is within relatively close proximity to
the communications device, the apparatus of the present
invention enables the communications device to adapt its
behavior to conform to its immediate environment. Thus, for
example, if a communications device is situated in a room
in which a meeting is being conducted, it will not issue an
audio alert in response to an incoming communication.
Instead, it will issue an alternate alert, such as a visual alert
or a vibrating alert, to avoid disrupting the mecting. This and
many other applications are possible with the present inven-
tion.

27 Chaims, 3 Drawing Sheets

GRANT USER OPPORTUNITY
o ws‘i%mn BEHAVIOR

RECE! ATIONS FROM
WVE wcsmms;

e
[nummm APPROPRIATE BEHAVICR(S) I
i

e
VIORAL MECHANISMIS) |
mfﬁ:"i% full"r"mmra BEHAVIOR(S)

08/04/2004, EAST Version:

108

4.



U.S. Patent Jun. 18,2002  Sheet1of3 US 6,408,187 B1

100
/

COMMUNICATIONS DEVICE
116
Z

104 T
I COMMUNICATIONS

PROCESSOR [ MECHANISM

114
_Z

(>  USER
INTERFACE

106
Z

NONVOLATILE
MEMORY

112
108 Z
Ved

BEHAVIOR K— SENSOR(S)

. DETERMINING | KX
INSTRUCTIONS

110
Z

BEHAVIOR 102
DETERMINING
DATA

08/04/2004, EAST Version: 1.4.1

109



US 6,408,187 B1

Sheet 2 of 3

Jun. 18, 2002

U.S. Patent

g b5

@IVMYOA "1ddTv 01dNV
“LATTV TVNSIA “dLVAEIA

(GAILVDAN)
YOSNAS NOLLOW % (FAILVIANIAAY) JOSNAS OIdNY

MIVAEOL
“LIFITV TVASIA ‘ALVEEIA

(FALLYINNIAAY)
WOSNAS NOLLOW % (FAILVIARRILIAY) YOSNAS 01dNV

@IVAIOA "1¥31V 01NV

(FAILVOAN) YOSNAS LVHH

LIATV TVNSIA ‘HLVILIA

(FALLVIANIAAY) YOSNAS LVIH

@IVMIO0A "Lyd1v 01dNyv

(FAILVOAN) JOSNAS NOLLOW

LITTV TVNSIA ALVIFIA

(FALLVIANIAAY) YOSNAS NOILLOW

@IVMIO0A "1ad TV O1dNV

(FALLVOIN) YOSNAS 01dNV

ATV TVASIA ‘ALVIdIA

(HAILVIANI44Y) YOSNES 01aNV

LIATV 01aNV LI TV TVASIA

(FJAILVOAN) YOSNES TVIINVHOINW

IVMEO "ALVIdIA

(FAILVIII44V) YOSNAS TVYOINVHIOIW

YOIAVHIL

SNLVLS/HOSNAS

P
(8}

l1.4.1

EAST Version:

08/04/2004,

110



U.S. Patent Jun. 18, 2002 Sheet 3 of 3 US 6,408,187 B1

302
Z

GRANT USER OPPORTUNITY
TO CUSTOMIZE BEHAVIOR

304

SPECIFY
BEHAVIORAL
OP”I"I70NS

306
YES ¥

PROMPT USER FOR INPUT

¢ 308
RECEIVE USER INPUT

.

STORE USER INPUT

310

~311
MONITOR FOR EVENT

'

RECEIVE INDICATIONS FROM
SENSOR(S)

!

' DETERMINE APPROPRIATE BEHAVIOR(S)

1 ~312

~314

l ~316

CAUSE BEHAVIORAL MECHANISI\\/JI{S)
TO CARRY OUT APPROPRIATE BEHAVIOR(S)

Fig. S

08/04/2004, EAST Version: 1.4.1

111



US 6,408,187 B1

1

METHOD AND APPARATUS FOR
DETERMINING THE BEHAVIOR OF A
COMMUNICATIONS DEVICE BASED UPON
ENVIRONMENTAL CONDITIONS

BACKGROUND

This invention relates generally to communications sys-
tems and more particularly to a method and apparatus for
determining the behavior of a communications device based
upon the current proximity of a user to the device.

Due to improved technology, lower cost, and larger ser-
vice areas, the use of portable communications devices, such
as mobile telephones and pagers, has greatly proliferated in
recent years. One of the factors that bas contributed to the
popularity of portable communications devices has been the
freedom that they afford their users. With portable commu-
nications devices, people are no longer required to stay in
particular locations to wait for important phone calls. Rather,
they are free 1o conduct their lives and their business as
usual, knowing that they can almost always be reached by
way of their portable devices. With mobile phones and
pagers, busy executives are able to conduct business even
when they are in their cars, in a plane, etc., and field
personnel are able to work in the field without being “out of
touch” with the home office.

While portable communications devices do offer signifi-
cant mobility advantages, they do not come without their
drawbacks. One of the drawbacks is that of untimely inter-
ruption and disruption. For example, it is not an unusual
occurrence for a mobile phone or a pager to ring or beep
during an important meeting. When this happens, it discupts
the flow of the meeting and, in many instances, aonoys the
participants of the meeting. If several of the participants
have portable communications devices (which is not
uncommon), and if each device rings or beeps evea once, the
flow and the effectiveness of the meeting can be significantly
disrupted and even undermined.

Some device manufacturers have tried to alleviate this
problem by providing a vibrating mechanism with their
devices which allows the devices to alert a user of an
incoming commupication by vibrating instead of ringing or
beeping. While this mechanism does minimize the disrup-
tion caused by audio alerts, it is effective only if the user
remembers to invoke it prior to the meeting. If the user
forgets to invoke vibrating mode, then the audio alert of the
portable device will sound and disrupt the meeting in the
same manner as before. Hence, vibrating mode in and of
itself is not an adequate solution. What is needed instead is
a mechanism that automatically determines, based upon
certain factors, how a communications device should behave
al any particular time. Such a mechanism is not believed to
be currcatly available.

SUMMARY OF THE INVENTION
The present invention is based, at least partially, upon. the

observation that much of the proper behavio u-
nications device ¢ Tmincd based upon whether a
“user 1S within relatively close proxia

User is within relabively close proximity to the device. For
example, if a communications device is attached to the belt
of a user and hence is within close proximity to the user, then
there is no need for the device to produce an audio alert
when an incoming communication is received. Instead, a
vibration or a visual alert (e.g. a flashing light or a display)
will suffice. On the other hand, if the user is not close to the
device, then an audio alert or another action (such as
forwarding the communication to another device) may be

08/04/2004,
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appropriate. As this discussion shows, the proximity of a
user to the communications.device is often determinative of
the proper behavior of the device. Based upon this
observation, the present invention provides a mechanism for
automatically determining the behavior of a communica-
tions device based upon the likelihood that a user is within
relatively close proximity to the communications device.

According to one embodiment, an apparatus of the
present invention comprises one or more Sensors, one or
more behavioral mechanisms, and a behavior determining
mechanism. Each sensor (which may, for example, be a
mechanical, audio, heat, or motion sensor) monitors the
cnvironment surrounding the communications device and
provides an indication as to the likelihood that a user is
within relatively close proximity to the communications
device. For purposes of the present invention, a sensor is
required to provide only an indication of likelihood that a
user is within relatively close proximity to the communica-
tions device; it need not make an absolute detcrmination as
to the presence of a user. This indication of likelihood is used
by the behavior determining mechanism to detcrmine the
behavior of the communications device.

More specifically, the behavior determining mechanism
receives the indications from the sensors and, based upon the
indications, determines one or more appropriate behaviors
for the communications device. In one embodiment, this
dectermination is made by consulting a behavioral table
which scts forth the behaviors of the communications device
under specific indications conditions. The values in the
behavioral table can be specified by a user. This allows the
user to customize the behavior of the communications
device.

Once the one or morec appropriate behaviors for the
communications device have been determined, the hehavinr
determining mechanism causes the one or more behavioral
mechanisms to carry out the appropriate behaviors. This
may, for example, involve activating a vibrating alert
mechanism to cause the communications device to vibrate,
or aclivating a visual alert mechanism to cause a message to
be displayed or a light to flash, or activating a communica-
tion forwarding mechanism to cause a communication to be
forwarded to another communications device, or causing an
audio alert mechanism to activate or not activate. These and
many other behaviors and behavioral mechanisms are pos-
sible. Which behaviors are carried out will depend upon the
likelihood that a user is within relatively close proximity to
the communications device. By taking user proximity into
account, the present invention enables the communications
device to automatically adapt its behavior to conform to its
immediate environment.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram rep tion of a o«
cations device wherein one embodiment of the present
invention is implemented.

F1G. 2 illustrates a table in which behavioral determining
information is stored in accordance with one embodiment of
the present invention.

FIG. 3 is a flow diagram illustrating the operation of the
present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENT(s)

With reference to FIG. 1, there is shown a communica-
tions device 100 in which one embodiment of the present
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invention is implemented. For purposes of the present
invention, communications device 100 may be any device
capable of sending and/or receiving communications and/or
information, including but not limited to, a telephone
(mobile or land line), a pager, an clectronic mail enabled 5
device, a facsimile machine, a computer (portable or non-
portable), and audio/video conferencing equipment.

Communications device 100 comprises a main bus 102
and a plurality of components coupled to the main bus 102,
including a processor 104 and a non-volatile memory 106.
Non-volatile memory 106 contains therein a set of behavior
determining instructions 108 which are executed by the
processor 104 to carry out the methodology of the present
inveation, and a set of behavior determining data 110. As
explained further below, the data 110 is user specifiable, and
is used to determine the appropriate behavior for the com-
munications device 100. Together, the processor 104 and the
instructions 108 form a behavior determining mechanism. In
this embodiment, the functionality of the invention is
derived from the processor 104 executing the program
instructions 108; however, it should be noted that the invea-
tion is pot so limited. If so desired, the functionality of the
preseat invention may be achicved by way of hardwired
logic components. This and other modifications are within
the scope of the invention.

Communications device 100 further comprises one or
more sensors 112 coupled to the main bus 102. The purpose
of the sensors 112 is to monitor the environment surrounding
the communications device 100 and to provide indications
as to the likelihood that a user is currently within relatively
close proximity to the device 100. These indications allow
the behavior determining mechanism (the processor 104
execuling the instructions 108) to determine the likelihood
that a user is actually within relatively close proximity to the
device 100, and to determine the behavior of the device 100
accordingly.

According to the presenl jnvention, a sensor 112 may be
any Bf;;}ﬁMMLMﬂmEmnample,
sensor 112 may be a mechanical sensor such as a button on
a belt clip which is depressed when i unications

device 100 is not clipped 1o a belt, and rele when the
communications device 100 is clipped to a belt. When the

-
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In addition, the sensor 112 may be a motion sensor for
detecting motion around the vicinity of the communications-
device 100. If motion is scnscd, thereby indicating a likeli-
hood that a user is within relatively close proximity to the
device 100, then the motion sensor 112 outputs an affirma-
tive indication of likelihood. If no motion is sensed, then the
motion sensor 112 outputs a negative indication of likcli-
hood.

Further, the sensor 112 may be a proximity sensor, such
as an infrared based sensor, for detecting whether an object
is within a certain distance of the sensor 112. If so, then there
is a likelihood that a user is within relatively close proximity
to the device 100. In such a case, the proximity sensor 112
outputs an affirmative indication of likelihood. If not, then
the proximity sensor 112 outputs a negative indication of
likelihood.

The above are just some of the possible embodiments of
the sensor 112. Many more are possible. For purposes of the
present invention, any sensing mechanism that is capable of
providing an indication as to the likclihood that a user is
within relatively close proximity to the communications
device 100 can be used as the sensor 112. A point to note
regarding the sensors 112 is that, in the present invention,
they are not required to make an absolute determination as
to the presence of a user. Rather, they need to provide only
an indication of likelibood that a user is within relatively
close proximity to the communications device. Because the
sensors 112 deal with likelihood, and hence probabilities,
there is a potential for crror (i.c. the sensors may provide an
affirmative indication of likelihood ¢ven when no user is
within close proximity to the communications device). To
lessen the possibility for error, multiple types of sensors 112
(e.g. an audio sensor and a motion sensor) may be used to
check for multiple indicia of a user’s presence. This is within
the scope of the present invention.

In addition to the sensors 112, communications device
100 further comprises a user interface 114, and a commu-
nications mechanism 116, both of which are coupled to the
main bus 102. The user interface 114 comprises all compo-
nents necessary for receiving input from and providing
output to the user, including for example a microphone, a
speaker, and a keypad. The interface 114 further comprises
isms for alerting users of incoming communications,

h

button’is released, thereby indicating that the device 100 is
clipped 10 a belt, and hence indicating a likelihood that the
device 1007is withy imity to a user, the.
mcchanical sensor 112 provides an affirmative._indication-of
likelihood. On the other hand, if the button is depressed, then.
the’mechanical’sensor 112 provides a negative indication of
likelihiood: s

The sensor 112 may also be an audio sensor which senses
audio signals (voices, noise, sounds, etc.) around the com-
muaications device 100. If audio signals of sufficient
strength are detected, then there is a likelihood that a user is
within relatively close proximity to the communications
device 100. Hence, the audio sensor provides an affirmative
indication of likelihood. On the other hand, if no audio
signals or very low-strength audio signals are detected, then
the audio sensor 112 provides a negative indication of
likelihood.

The sensor 112 may also be a heat sensor for detecting the
body heat of a nearby user. If sufficient body heat is detected,
thereby indicating a likelihood that a user is within relatively
close proximity to the communications device 100, then the
heat sensor 112 provides an affirmative indication of likeli-
hood. Otherwise, the heat sensor 112 provides a negative
indication of likelihood.
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including an audio alert mechanism (e.g. a ringer), a vibrat-
ing mechanism, and a visual alert mechanism (e.g. a display
or a blinking or flashing light). As described further below,
these mechanisms may be invoked as behavioral mecha-
nisms to carry out appropriate behaviors for the communi-
cations device 100. As to the communications mechanism
116, it comprises all components necessary for communi-
cating with other entities (such as base stations and other
communications devices) including a transmitting mecha-
nism and a receiving mechanism. As described further
below, mechanism 116 may also be invoked as a behavioral
mechanism to carry out appropriate behaviors for device
100. In addition to user interface 114 and communications
mechanism 116, device 100 may further comprise other
behavioral mechanisms, each mechanism imparting a cer-
tain behavior to the communications device 100. Such other
behavioral mechanisms are within the scope of the present
invention.

As mentioned previously, the particular behavior or
behaviors carried out by the communications device 100 is
determined by the behavior determining data 110 stored in
the non-volatile memory 106. According to onc
embodiment, data 110 is frecly specifiable by a user. By
making data 110 user specifiable, the present invention
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enables a user 10 customize the behavior of the communi-

cations device 100. This aspect of the invention will be. - .

described in greater detail in a later section.

With reference to FIG. 2, there is shown one embodiment
of the behavior determining data 110, wherein the data takes
the form of a behavioral table 110 having two columns: (1)
a sensor/status column; and (2) a behavior column. In each
row of the behavioral table 110, there is stored an identifi-
cation of a particular sensor (e.g. the mechanical sensor) and
an indication status associated with that sensor (c.g. affir-
mative or negative), and one or more behaviors. This infor-
mation specifics how the communications device 100 should
behave in response to specific indications of likelihood from
specific sensors.

For example, if an audio sensor detects strong audio
signals around the communications device 100 and hence,
outputs an affirmative indication of likelihood, then in
response to a particular event, such as an incoming
communication, the communications device 100 should,
according to table 110, first vibrate to alert the user, and then
if the user does not respond within a certain period of time,
to activate a visual alert. No audio alert is sounded. On the
other hand, if the audio sensor detects no audio signals
around the communications device and hence, outputs a
negative indication of likelihood, then the communications
device 100 should, according to table 110, respond to a
particular event such as an incoming communication by first
sounding an audio alert, and then if the user does not respond
within a certain period of time, forwarding the communi-
cation to-another device. In this maoner, the behavioral table
110 enables the communications device 100 to adapt its
behavior, based upon the likelihood that a user is within
relatively close proximity to the device 100, to conform to
its immediate environment.

As an ¢nhancement, the information in the seasor/status
column may contain the identification and status indication
for multiple sensors. For example, as shown in the ninth row
of table 110, the table 110 may specify that if both the audio
sensor and the motion sensor output affirmative indications
of likelihood, then the proper behavior for the communica-
tions device 100 should be 1o vibrate first, then to activate a
visual alert, and then 1o forward a communication. The
advantage of including multiple sensors/status information
in the same row is that it allows the communications device
100 to take multiple types of sensors into account in deter-
mining the appropriatc behavior for the device 100. As
mentioned previously, the more types of sensors that are
taken into account, the greater the chance of making a
correct delermination as to whether a user is actually within
close proximity to the communications device 100. This is
within the scope of the present invention.

With reference to the flow diagram of FIG. 3, the opera-
tion of the apparatus of the present invention will now be
described. Under direction of the behavior determining
instructions 108 stored in volatile memory 106, the proces-
sor 104 begins operation by granting (302) the user an
opportunity 1o initialize or update the behavioral table 110.
This gives the user the opportunity to customize the behav-
ior of the communications device 100. If the user indicates
that he does not wish to update the behavioral table 110, then
processor 104 proceeds to (311). Otherwise, processor 104
proceeds to (306).

Processor 104 begins the update process by prompting
(306) the user for input. This is carried out by first displaying
to the uscr via the user interface 114 an identification of a
sensor 112 available in the communications device 100 and
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a possible indication status for that sensor (e.g. mechanical

.scnsor (affirmative)),. and then providing the uscr.a list of

choices for possible behaviors (e.g. vibrate, audio alert,
visual alert, forward). This in effects asks the user what the
user would like the communications device 100 to do if that
particular sensor produces that particular indication of like-
lihood. In response, the user selects via the user interface 114
one or more of the choices of possible behaviors. This user
input is received (308) by the processor 104 and stored (310)
into the behavioral table 110 in the non-volatile memory
106. In this manner, one of the rows of the behavioral table
110 is updated. Processor 104 repeats (306), (308), and (310)
until the user has specified behaviors for all possible indi-
cations conditions (i.e. for all sensors in the communications
device 100 and all possible status indications for the
sensors). If multiple types of sensors are taken into account
as is the case with the ninth and tenth entries in the table 110
of FIG. 2, then behaviors will need to be specified for
combinations of sensors and sensor status indications. The
behavioral table 110 is thus populated.

Thereafter, processor 104 proceeds to (311) to monitor for
the occurrence of a particular event, such as the reception of
an incoming communication. When such an event is
detected, processor 104 receives (312) indications of like-
lihood from the various sensors in the communications
device. These indications of likelihood provide to the pro-
cessor 104 a sense of the likelihood that a user is within
relatively closc proximity to the communications device
100. Using these indications, processor 104 consults the
behavioral table 110 to determine (314) the appropriate
behavior or behaviors for the communications device 100.

Once the appropriate behaviors have been determined,
processor 104 causes (316) the appropriate behavioral
mechanisms to carry out the appropriate behaviors. This
may involve, for example: (1) activating the vibrating
mechanism in the user interface 114 to cause the commu-
nications device 100 to vibrate; (2) activating the visual alert
mechanism io the user interface 114 to cause a message to
be displayed or a light to flash; (3) activating or not
activating the audio alert mechanism in the user interface
114; or (4) activating the communications mechanism 116 to
contact a base station to instruct the base station to forward
the incoming communication 1o another communications
device. These and other behaviors are within the scope of the
present invention.

In the manner described, the apparatus of the present
invention effectively adjusts the behavior of the communi-
cations device 100 based upon whether a user is likely to be
within relatively close proximity to the device 100. By doing
s0, the present invention enables the device 100 to auto-
matically adapt its behavior to conform to its immediate
environment. Thus, for example, if the communications
device 100 is situated in a room in which a meeting is being
conducted, then the device 180 will not ring in response to
an incoming communication. Instead, it will use a less
disruptive alerting mechanism, such as a vibrating mecha-
nism or a visual alert mechanism. As a result, the meeting is
not disrupted. This is just one of the advantageous uses of
the present invention. There are many others. These other
uses will be clear to those of ordinary skill in the art with the
benefit of this disclosure.

Thus far, the.prasent invention has been described with an

phasis towards determining. whether a user is within
relatively close proximity to the commuuications deviee
While this is an advantageous implementation of the concept
of the invention, it should be noted that the invention may
be applied more broadly. Specifically, the present invention
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may be generalized to automatically adjusting the behavior
of a communications device based upon the surrounding
cavironment in which the communications device is situ-
ated. This may take into account more factors than just
whether a user is within close proximity to the communi-
cations device. As an example, the present invention may be
used to automatically adjust the volume of a ringer based
upon the environment surrounding the communications
device. For example, if an audio sensor senscs a high amount
of noise around the communications device, then the behav-
ior determining mech 1 108 may i the volume of
a ringer to enable the ringer to be heard over the noise. As
a further example, if a proximily sensor senses that the
communications device is in a confined space (such as a
purse), then the behavior determining mechanism 108 may
increase the volume of the ringer to enable the ringer to be
heard despite the fact that the communications device is in
a purse. Neither of these factors are closcly related to
whether a user is within close proximity to the communi-
cations device. As this discussion shows, the present inven-
tion is quite g 1. It may be applied to any situation in
which it is desirable to adjust the behavior of a communi-
cations device based upon the environment in which the
device is currently situated. All such applications are within
the scope of the present invention.

Al this point, it should be noted that although the invean-
tion has been described with reference to specific
embodiments, it should not be construed to be so limited.
Various modifications can be made by those of ordinary skill
in the art with the benefit of this disclosure without departing
from the spirit of the invention. Thus, the invention should
not be limited by the specific embodiments used to illustrate
it but only by the scope of the appended claims.

What is claimed is:

1. A method impl ited by a c device
for alerting a user of the communications device to an
incoming communication, comprising:

receiving an incoming communication intended for the

user of the communications device;

determining one or more environmental conditions of a

current environment surrounding the communications
device;

selecting, based upon said environmental conditions, one

or more appropriate mechanisms, from a plurality of
alert mechanisms, to invoke to alert the user of said
incoming communication; and

alerting the user by invoking said one or more appropriate

mechanisms.

2. The method of claim 1, wherein said incoming com-
munication comprises onc of the members of a group
consisting of: a telephone call, a page, an audio
transmission, a video transmission, a data transmission, and
a text message.

3. The method of claim 1, wherein said environmental
conditions comprise one or more of the members of a group
consisting of: amount of noise around the communications
device, amount of body heat near the communications
device, motion around the communications device, whether
there are objects within close proximity to the commuaica-
tions device, and whether the user is in physical contact with
the communications device.

4. The method of claim 1, wherein determining com-
prises:

receiving information from at least one environmental

sensor.

5. The method of claim 4, wherein determining com-
priscs:
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receiving information from a plurality of environmental
6. The method of claim 1, wherein alerting comprises:
invoking a plurality of said appropriate mechanisms.
7. The method of claim 1, wherein:
determining comprises:
determining whether the communications device is in
physical contact with the user;
selecting comprises:
selecting a mechanical alert mechanism if the commu-
nications device is in physical contact with the user;
and
alerting comprises:
invoking said mechanical alert mechanism.
8. The method of claim 7, wherein said mechanical alert
mechanism comprises a vibration mechanism.
9. The method of claim 1, wherein:
delermining comprises:
determining a noise level for said current environment;
selecting comprises:
sclecting a mechanical alert mechanism if said noise
level exceeds a certain threshold; and
alerting comprises:
invoking said mechanical alert mechanism.
10. The method of claim 1, wherein:
determining comprises:
determining a noise level for said current environment;
selecting comprises:
selecting a visual alert mechanism if said noise level
exceeds a certain threshold; and
alerting comprises:
invoking said visual alert mechanism.
11. The method of claim 1, wherein:
determining comprises:
determining an amount of body heat in said current
environment;
selecting comprises:
selecting a mechanical alert mechanism if said amount
of body heat exceeds a certain threshold; and
alerting comprises:
invoking said mechanical alert mechanism.
12. The method of claim 1, wherein:
determining comprises:
determining there is motion in said current environ-
ment;
selecting comprises:
selecting a mechanical alert mechanism if there is
motion in said current environment; and
alerting comprises:
invoking said mechanical alert mechanism.
13. The method of claim 1, wherein:
determining comprises:
determining there is motion in said current environ-
ment;
selecting comprises:
selecting a visual alert mechanism if there is motion in
said current environment; and
alerting comprises:
invoking said visual alertt mechanism.
14. The method of claim 1, wherein:-
delermining comprises:
determining whether said current environment is a
confined space;

EAST Version: 1.4.1
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selecting comprises:
selecting an audio alert mechanism if said current
environment is a confined space; and
alerting comprises:
invoking said audio alert mechanism at a higher than
average volume.

15. The method of claim 1, further comprising:

determining whether the user has received said incoming

communication; and

forwarding said incoming communication to another

communications device if the user has not received said
incoming communication.

16. A communications device, comprising:

ac ications mech for receiving an incoming

communication intended for a user of said communi-
cations device;

one or more sensors, ¢ach sensor providing an indication

of one or more environmental conditions of a current
environment surrounding said communications device;

a plurality of alert mechanisms for alerting the user to said

incoming communication; and

a behavioral determining mechanism coupled to said one

or more sensors and said plurality of alert mechanisms,
said bebavior determining mechanism selecting, based
upon said one or more environmental conditions, one
or morc of said plurality of alcrt mechanisms as being
appropriatc mechanisms for alerting the user to said
incoming communication, and invoking said appropri-
ate mechanisms.

17. The communications device of claim 16, wherein said
incoming communication comprises one of the members of
a group consisting of: a telephone call, a page, an audio
transmission, a video transmission, a data transmission, and
a text message.

18. The communications device of claim 16, wherein said
environmental conditions comprise one or more of the
members of a group consisting of: amount of noise around
the communications device, amount of body heat near the
communications device, motion around the communications
device, whether there are objects within close proximity to
the communications device, and whether the user is in
physical contact with the communications device.

19. The communications device of claim 16, wherein said
communications device comprises a plurality of sensors,
with each sensor providing an indication of a different
environmental condition.

20. The communications device of claim 16, whercin said
one or more sensors comprises a mechanical sensor for
sensing whether said communications device is in physical
contact with the user, wherein said plurality of alert mecha-
nisms comprises a m ical alert mechani and
wherein said behavior determining mechanism selects and
invokes said mechanical alert mechanism if said mechanical
sensor indicates that said communications device is in
physical contact with the user.
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21. The communications device of claim 16, wherein said

. one or more sensors comprises.an audio sensor for sensing -

a noise level for said current environment, wherein said
plurality of alert mechanisms comprises a mechanical alert
mechanism, and wherein said behavior determining mecha-
nism selects and invokes said mechanical alert mechapism if
said audio sensor indicates that said noise level exceeds a
certain threshold.

22. The communications device of claim 16, wherein said
one or more sensors comprises an audio sensor for sensing
a noise level for said current environment, wherein said
plurality of alert mechanisms comprises a visual alert
mechanism, and wherein said behavior determining mecha-
nism selects and invokes said visual alert mechanism if said
audio sensor indicates that said noise level exceeds a certain
threshold.

23. The communications device of claim 16, wherein said
one or more sensors comprises a heat scnsor for sensing
body heat in said current environment, wherein said plural-
ity of alert mechanisms compriscs a mechanical alert
mechanism, and wherein said behavior determining mecha-
nism sclects and invokes said mechanical alert mechanism if
said heat sensor indicates that said body heal exceeds a
certain threshold.

24. The communications device of claim 16, wherein said
one Or More sensors comprises a motion sensor for sensing
motion in said curmrent environment, wherein said plurality
of alert mcchanisms comprises a mechanical alert
mechanism, and wherein said behavior determining mecha-
nism selects and invokes said mechanical alert mechanism if
said motion sensor indicates that there is motion in said
current environment.

25. The communications device of claim 16, wherein said
one Or mMOore sensors comprises a motion sensor for sensing
motion in said current environment, wherein said plurality
of alert mechanisms comprises a visual alert mechanism,
and wherein said behavior determining mechanism selects
and invokes said visual alert mechanism if said motion
sensor indicates that there is motion in said current cavi-
ronment.

26. The communications device of claim 16, wherein said
one Of more sensors comprises a proximity sensor for
sensing whether said current environment is a confined
space, wherein said plurality of alert mechanisms comprises
an audio alert mechanism, and wherein said behavior deter-
mining mechanism selects and invokes said audio alert
mechanism at a higher than average volume if said prox-
imity sensor indicates that said current environment is a
confined space.

27. The communications device of claim 16, wherein said
behavior determining mechanism determines whether the
user has received said incoming communication, and if not,
said behavior determining mechanism causing said commu-
nications mechanism to forward said incoming communi-
cation to another communications device.

* * * * *
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Description. . . . -~ . - e N S LI
Trulifanan IR L - i
[0004])::L'invéntion concerne un-appareil de commuriitt,

g

umil

cation de: slgnaux radloelectnques componant

TR L - S s Ta il

[T I
*+' des moyens d'émission I-réceptlon coupléssarufie
- +'structuré>d'antenne’ présefitant: un diagrammé"d’e' '
- rayonnement privilégiant certaines directions: en”
i émissionet- .. o v o el L ANV
« = -un dispositif: de réguiation:de puissance commandé '
par un:organe de contrdlé pour -modifier. Iedlt dla-'
.gramme de rayonnemenl WAL T E e st '
T O : o p it
[0002]  Elle concerne également un equnpement radlo |
mobile susceptible de communiquer avec au moins une:
station radio de base d'un systéme de télécommunica-+"
tions radloelectnques ledit'équipement comporlam ¢!
I EEREEI LVt i bt it
. -~des moyens d'émission: / iréception’-de- signaux-:
~radioélectriques couplés-a.une structure d'anterinet:
. présentant un diagramme‘ de rayonnement: privilé- !
giant certaines directions en émission et w
* i « un:dispositif de régulation de puissance commands”
1. par un' organerde’ contrdle ;Sour mod|ﬁer ledxl dia- "
gramme de rayonnement oot R
[0003] L'mvenhon concerne encore une station'radio *:
de-base d'un. systéme:de-télécommunications radiog- :
lectriques rsusceptible'de :communiquer avec-au- moi'n's 2
un:terminal radio.mobile, ladlte station-comportant ;-
[P PEEE il L P L L :
-des: moyens ‘d'émlssuon /I receptlon de' signaux °
.'.'radloelectnques couplés & une structure d'antenne -
présentant!un:diagramme.de-rayonheément privilé-
: gidnt certaines directions en-émission-et=i1io i il s
+ ...un dispositif de régulation dé puissarice comrande' .
par un organé de’ contréle poir mb"diﬁer ledit dia- "
.-,gvamme de.rayonnemefiti~ "t e Dot VLo
e TR OAY L B Tt
[0004]: EIIe concerne -enfin un procede’de ‘controlé de -
puissance:pour controlef la puissance“rayonnée dans *
une.direction:donnée par une pluralité d!an'ienne'sfdiréc:-'
tives ayant des puissances d'émission respectives.
[0005].- L'invention a de nombreuses’ appllcalnons dans '
le :domaine des 'télécommunications “par "voié ‘radic;
notamment en radiotéléphonie:: Elle s'applique’ particu-
ligrement dans les systémes;.dits’ de trisieme généra- '
tion, fonctionnantiselon une norme ‘de'type' UMTS: (de
I'anglais Universal Mobile Telecornmunications'System)
utilisant: la technique de. multiplexage ‘large bande.'a"
répartitionparicode CDMA (de l'anglais’ Code Division *
Multiple Access)i'Des équipements prévus pour-de tels -
systémes comportent une pluralité d'antennes directi- -
ves susceptibles d'émettre des radiations -nocives "
absorbées par des tissus humams s:tues a'proxlmlle\de
ces appareils.. : -1 ¢ ¢ O R
[0006] :.lLa.demande de: brevet européen publiée en
langue allemande sous le numéro EP-752 735 décrit:un -

A A AT I 1

appareil:du genre mentionné dans-lé paragraphe intro-
ductif comportant des moyens pour limiter la:puissance
des radiations: absorbées- parle tissu humain. 1l com-
porte un arrangement d'antennes électriquement relié a

< une unité de controle:-pour:réguler.individuellement la
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+[0012]

puissance d'émission de chaque antenne en fonction
de la variation calculée entre limpédance mesurée au
niveau de l'antenne et une valeur de référence corres-
pondant a.son impédance en champ libre. Cette diffé-

* rence représente une mesure.de la puissance de

radiation absorbée par le tissu humain.

[0007] -~La présente invéntion propose des moyens
pour éviter I'émission d'ondes radioélectriques en direc-
tion'de tissus hurnains, plus simples a mettreé en oeuvre
et plus efficaces ‘que' ceux décrits dans”le document
cité. Pour' cela; fl est-prévii un appareil tel que ‘men-
tionné dans- le paragraplie introductif, rémarquable én
cequ'il comprend ‘urv'dispositif de détection de proximité
pour‘mesurer au moins un paramatre denvnronnement
et fournira Iorgane de contrdle uie indication de proxi-
mité:pour commdnder Ie dlsposmf de régUIatlon de puis-

sance. !

[0008] Selon une' caractenshque 1mportante de
lifverition, la structure ‘d'antenne comprend une plura-
lité d'antennes'directives ayant chacuneiine puussance
d'émission dans une-direction donnée ét lé dnsposmf de
régulation de punssance comporte des moyens de con-
trole de puissance pour réguler Ia pﬁlssance d emlssnon
des antennesdirectives.” ‘- -

[0009] ~ Selon une autre caractéristique de I'invention,
les mo"yen's de contrdle'de’ puissance comprennent des
moyens de commutation‘pour acuver/ desacllvér selec-
tivefrient urie ou plusieurs ‘arntenries dlrecuves

[0010] : Selon"deux modes de réalisation parucullers
de linvention; le- dispositif -de' détéction'-de’ proximité
comprend un détecteut d& témpéraiure et/ ou un détec-

teur'd*humidité permet!ant de distinguer, parm| les diffé-'

rents obstacles aux propagations radioélectriqties, une

-présence humairie d'un obstacle: quelconqué. Un ‘objet

de Tinivention”étantde limiter 'émission dé-fadiations
nocives pour la ‘santé' de'l'utilisateur, il-est trés avanta-
geux diutiliser de-tels detecteurs de proximité. - !

[0011] Ces détectedrs! presentent enoutre deux avan-
tages’ supplementalres De’ type passif,"ils sont inoffen-
sifs pouf l'utilisateur | puisqu'iis n'émettent aucune onde
radio: De'plus, il$ rendent'inutiles les mesures de puis-

sance d'émission et les calculs dé ‘différence’ préconi- *
sés par la méthode précédemment citée de calcul de la

variation de puissance. Ceux-ci sont non seulement
consommateurs ~d'énergie mais ‘également nocifs,

puisquils impliquent d’émettre':a une certaine p(‘:is-_

sance pour faire les mesures avant d'effectuer éventuel-

lement un’ contrale’ de puissance destiné a Ilmller'

I'absorption' de radiations par V'utilisateur:

'iLa description -suivante, faite- eén’'regard des
dessins ci-annexés!‘le tout donné &'titre d'exemple non
limitatif fera- bien comprendre comment Imventlon peut
étre réalisée. - i - o :
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La figure 1 est.un schéma bloc d'un apparell-de-
communications selon l'invention. = .. - .

- La'figure-2 ‘représente-un-.exémple d' équapement '
radio.mobile selon {'invention., » “s - e

La figure 3 est'un schéma:bloc dlun mode deréaliats »

1sation particulier. de « I'équlpement nepresenle sa las
figure 2. ..o oy i ol
La figure 4:est un organigramme:pour illustrersun':
exemple de :procédé..de- corntrote :de puissance .,
d'émission selon f'invention. - S !
et 20 LIS ST R TRIRE A
[0013] L'exemple représenté a la figure 1 -peut étre ;
intégré dans un radiotéléphone utilisant'; plusieurs;:;
antennes directives en émjssion. Il comprend . up dispo-.i:
sitif d'émission /. réception. 11, couplé a une-plynalits, -
d‘antennqg directives 12 a 15 (ayant.un diagramme de -
rayonnement privilégiant certaines directions. en.émjsr ::
sion). Chaque antenne est électriquemeht connectég a
un dispositif de régulation de puissance 16, commandé -
par.un organe de contréle 17.,Un.tel organe peut-étre. ,
constitué par un microcontroleur.uG convenablement .,
programmé, comprenant une mémoire morte programy :
mable, une mémoire vive;, une. interface d'entrées / sorn|
ties munie de.convertisseurs analogique /. digital-et;"

A T A SR

digital / analogique ainsi.que de tous dispositifs.néces- ; 25.

saires a.l'ipterface avec les dlfferepls plements périphé- .
riques. . . K TP
[0014] Un détacteurde proxlmlte 18 re.lle al I organge de
contréle 17 détecte la présence.de tissys. humams a.,
proximité de_l'appareil en.mesurant. un paramétre. .
d'environnement tel que la.température ou le degré |
d'humidité, et transmet & l'orgape de contrle. 17 un .
coefficient .de. proxlmlte caractéristique de, l'objet.
detecte Un tel delecteur est ainsi,capablg. de. d:fferen-..

cier un corps ,hummn présentant un gertain. coefficignt. , 35::,
‘d'un autre corps ayant.un cogfficient différent, La,valeyr..,

de ce coefficient est analysée par; 'organe. de;contrdle ..
17 et compar,ée a des valeuss de gpnsigne stockées par. :
exemple en,mémoire. morte,..pourdétermiper, selon:
leurs d;rectlons d'émissjon privilégiées,-quelles sou},}e&
antennes directives dont la: puissance d'émigsion.doit ,.
atre réduite et. pour declenchar une gommande appror -

-priée du dispositif de regulatwn de.puissance 16. ;- : '

[0015] Sousla commande de; Iorgane,de contrdle 17,

le dlsposmf de régulallon de pulssance 16 salectlonne 45:4,

une ou plusieyrs antennes et, ayuste leur puissance.
demissnon en, fonqhon des donnees fourmqs par le
detecleur 18. g
[0016] = En réoepuon Ies pu:ssances genérees étant ..
considérablement puis.faibles qu'en-émission, toutes
les directions de ra‘diaﬁons..peuvent étre, utilisées:sans
danger pour ['utilisateur, .. .. T

[0017] .. Selon un mode. de réallsallon preféré de.
I'mvenllon le detecteur de proximité 18 est un;thermo-. .

1 . N o ’1.‘;;
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metre a infrarouge de type passif, capable-de mesurer~ 55

la température-d'un. corps. a-ung distance d'environ.une

vmgtalne de. centimetres. du. détecteur. Une variante-

consiste a utiliser un detecteur d'humidité.
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[0018] De préférence, le dispositif de régukatior de-!
puissance 16 comprend un dispositif de commutation
(non représenté) commandé par I'organe de cohtrdle’ 17:;
pour activer eu.désactivern individuellement les. antens.)
nes sélectionnées et supprimer radicalement la contri-
butien.des.gntennes désactivées:dont le diagramme-de
rayonnement présente un lobe dans la; direction d'émis-
siop a éviter.. - '
[0019] La figure 2 est une vue en perspective d'un
radiotéléphane comprenant.iure)structure »d‘antenne *
fonctionnant-en.émission /-réception dont le diagramme
de rayonnement, schématisé par des lobe's principaux,
est représenté par des traits en pointillés. L'utilisation
d'antenngs distinctes en émission et en. réception.est’,
préconisée lorsque les.handes de fréquénces-utilisées
respectivement pour |I'émission-et'laréception sont trop
éloignées:.poun-étre:compatiblesi avec la bande pas--
sante des antennes. En revanche, la taille de I'appareil
doit, -étre: adaptée, pour recevoir ‘un .grand nombre
d'antennes, ce;qui:est-actuellement le:cas des-équipe-
mentsfonationnant a.des fréquences de I'ordre duglga
hertz. RS I RN TEL .
[0020]; -(L'exemple: llluslre par.la figure:2 comprend un -
boitier:20, un clavier:21, un-écran..de contréle 22;.un
haut-parleur / écouteur 23; un microphone-24- et une
structure d'antenne comprenant quatre antennes indé-
pendantes directives: en.-émission, situées a l'intérieurt;
du:baitier-20.:Caauantennes;:sant pariexemple consti-:!,
tuées de.disques eméramique formant: un diagramme -+
de rayonnement dont les-lobés princlpaux 25, 26,27, 28
pointent vers quatre directions orthogonales. Au lieu
d'un_systéme &-plusieurs antennes indépendamment -
contrglables, on:peut-utiliser yre antenne réseau rinia-
turisgedertype . ({ophased-array-).) .ajustable,.comme
celle décrite; en idétails~dans.'le ‘manuel: {(> .Mobile
Antenpa:Systems; Handbook . ) ), «K.- Fujimeto et .al,
Artech Houseiingn,: 1994, pages 436-45%:;1: vy i
[0021] La figure 3 est un schéma:bloo illustrant lefonc-
tionnement du radiotéléphone représenté a la figure 2.

.. Les_antennes:30:a.33 ;sont:couplées d'une part, ajdest.!
circuits d'@rissian-/iréception; Tx:/ Rx,:au:moyen.d'uniq
duplexeur; @t d'autre. part,g des commutateurs.34 a 37:..
commandés par.un.ergane de contréle uC entfonctien .
des:informations. qu'il regeit d'un détecteur de proximité. ;
Les circuits- d'émission:#: réception, connustde I'homme -
du.métier; ne:sefont:pas décrits ici. On'rappelle simple--..
ment..quiun circuit-d'émission -couplé ‘& une structure-

S B O T EEREL Lo e 2
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d'antenne,comporte au moins un amplificateur.de-puis- :-
sance;-Dans le cas; d'une pluralité d'antennes. d'émis-. *

sion,~!.1g..; radiotéléphone, . doit- comporter- autant.
d'amplificateurs-de, puissance;et:de- circuits. d;émission

que-d'antennes dont |la:puissance d'émission doit:étre" |

contrélge md.ependammem de celle -émise par les.
autras antennes.;: . '

[0022]::- .. Sejen uni mode de reallsatlon prefare de .
l'invention, |la détection par le détecteur de proximité 39;-
d'un. tissu humain;:.: déclenche. la commande, ' par”

l'organe de contréle uC, des.commutateuws appropriés...:
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pour désactiver les antennes dont le diagramme de
‘rayonnement pointe vers la téte de I'utilisateur. Dans
exemple & quatre antennes représenté a la figure 2,
lantenne générant le lobe 27 devra en général étre
désactivée.

[0023] Pour un usage dans un milieu de propagation
favorisant les trajets multiples et/ ou dans une région ot
la densité du réseau de stations de base est élevé, la
suppression des antennes d'émission présentant leur
lobe principal dans un hémisphére donné ne réduit pas
de fagon considérable la visibilité des stations de base
situées dans cet hémisphére. En effet, dans le premier
cas, les réflexions multiples des ondes augmentent leur
probabilité d'atteindre leur cible et dans le deuxiéme
cas, la communication peut étre établie avec une autre
station de base disponible. C'est pourquoi ce mode de
réalisation convient particulierement & une utilisation
courante. en milieu urbain. En revanche, pour toute
autre utilisation, l'ajout d'une antenne omnidirection-
nelle peut s'avérer utile pour éviter, le cas échéant, de
perdre le contact avec la seule station de base disponi-
ble.

[0024] Selon un autre mode de réalisation, chaque
antenne est reliée a un circuit d'émission propre et les
commutateurs sont remplacés par des atténuateurs
commandés par l'organe de contrdle pour ajuster la
puissance d'émission de chaque antenne en fonction
du résultat de la détection de proximité, Ce mode de
réalisation exige que chaque antenne soit reliée a un
amplificateur de ‘puissance ajustable. Les amplifica-
teurs consommant beaucoup d'énergie, ce mode de
réalisation est réservé aux équipements dont la con-
sommation n'est pas critique, comme par exemple des
stations de base d'un systéme de télécommunications
mobile.

[0025] La figure 4 illustre un procédé de contréle de
puissance d'émission pouvant étre réalisé par 'organe
de contréle 17 représenté a la figure 1, et intégré dans
le radiotéléphone de la figure 2 pour contréler la puis-
sance émise par une structure d'antennes directives.
[0026] Le procédé débute a la case KO. A la case K1,
on effectue une lecture de la puissance Pgy émise par
le radiotéléphone. Cette puissance peut étre lue, par
exemple, a la sortie de I'amplificateur de puissance du
circuit d'émission. A la case K2, la valeur lue Pgy est
testée et comparée a une valeur de consigne Ppax
représentant la puissance de radiation maximale consi-
dérée comme inoffensive pour l'utilisateur. Si le résultat
du test Pgy > Ppyax est négatif, le procédé se poursuit 2
la case K3 ou toutes les antennes sont sélectionnées
sans régulation de puissance. Si le résultat du test est
positif, le procédé se poursuit a la case K4 avec une
étape de mesure d'un paramétre d'environnement pour
détecter une présence humaine a proximité de l'appa-
reil. Selon le mode de réalisation préféré, cette étape
consiste & mesurer la température ambiante Tg a l'aide
d'un capteur a infrarouge sensible & une distance d'une
vingtaine de centimétres environ. Le test effectué a la
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case K5 constitue une étape de comparaison entre la
mesure Tg effectuée a ['étape précédente -et des
valelrs de consigne Ty et Tyax. Sil'équation Ty <
Te < Tmax est vérifiée, on passe a'l'étape K6 pour
sélectionner les antennes convenables et réguler leurs
puissance d'émigsion. Sinon, on retourne a la case K3.
[0027] On a ainsi déorit-étiillustré’a I'aide d'exemples
un-appareil de'’comimdnications, un équipement télé-
phonique,-une stationde base.ainsi‘qu'un procédé de
contréle de puissance pour modifier’le diagramme de
rayonnement d'une structure d'antenne en fonction d'un
pafamétré ‘d'envirdnnement. ‘Bien entendu, des varian-
tes de réalisation-pourront étre apportées sans sortir du
cadre de l'invention, notamment en ce qui concerne le
choix du-paramétre d'erivironnement a détecteret de la
structire d'antenne utmsee ' R
R ]

Revendica!lons" R U

1. Apparell de commumcanon de S|gnaux radloélecln-

qirés comporlant

el des— ‘moyeris d" erﬁis'sion /"téception couplés a
une structure d'antenne présentant un dia-
gramme de rayonnement prmléglant certaines

" " directions en émissionet - ¢ -

-+ ‘e . un dispositif de’ régulation dé” pu'rséan_ce com-

<<t " "mahdé par-un organe dé ¢ohtrdle pour modifier
‘+ lédit diagramme de’:‘a’yonhe’ment; T

- caractérisé en ce' qu'il comprend ‘un’ dlsposmf de
" détection. de- proximité ' pour mesurer au moins un
paramétre 'd'envifonnément et'fournir a l'organe de
contréle une indication de proximité pour comman-
“wderle dlsposmf de regulahon de puussance
S .
2. ''Appareil selon ‘Ia revendication 1, caractérisé er ce
“* qué la’structdré d'antenne compfend une' pluralité
d'ahtehnes diréctives’ ayant chiacune; ‘une -puis-
sance d'émission dans une direction donnee et en

““porte'des" moyens de contrdle de puissance pour
"réguler’:la pulssance demlsston des’ antennes
dlrectlves 1

3. Apparell selon la revendication 2, caractérisé en ce

que les moyens de contréle de puissance compren-

" ‘nent de$ moyens - 'de commutation’ pour activer /
‘désactiver selectlvement ‘une ou plusveurs anten-
nes dlrechves

4. Apparell selon Ia revendication 1, caractéfisé en ce
quele dispositif‘de détection- de proximité com-

- prend un détecteur de température. -

5. Appareil selon la revendication 1, caractérisé en ce
que le dispositif de détection de proximité com-
prend un détecteur d'humidité.
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' ‘ce'que le dispositif de régulation de pu1ssanca com-
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Equipement radio mobile susceptible de communi-.

.. quer avec.au moins:une station radio de base d'um

systéme; de- (élecommunlcatlons radloéleclnques:
ledit equlpement comportant

. des moyens d‘emlssmn 7 receptlon de'sngnau)q
radioglectriques | couplés - ;a.-upe - stratturej
d'antenne présentant un diagramme de.fayon-.
nement, .privilégiam» certaines. dirgctions --en,
emlsslon et ... . . aarmaeeteg

+ un dnsposmf de régulation.de, pqnssance 1GOM-=,

. mandé par un organe de contrdle peur mod)ﬁer

_ledit diagramme de rayonnement,: . . ., - .

1 M AT e [Eal1 AT "Y'I! :

caractense -en ce.qu'il, comprend;un. dlsposnlf. de

détection de proximité pour:mesurgr, au:moirs..un

parameétre d'environnement et fournir a lI'organe de

contréle une indication de proximité. pour commansi
der le dispositif de régulation de puissance.

W i

W oo, i
Stauon radvo de base d un systeme de télécommu-
nications radioélectriques susceptible de communi-
quer avegc,au moins yn terminal radio mobile, ladite
station, comporiant

+ des moyens d'émission / réception de signaux
radioéjectriques. . couplés a .une structure
g antenne oresentant un dlagramme de rayon-
nement pr }"gglanL certalnegi directions en
émlsswn et
» un djspositif de régulation de puissance .com-
mandé par un prgahe de contréle pour modifier
. Vledit diagramme.de rayonnement | . -. ;.

PR R T o .

carac!énsee en.ce, qu elle comprend un dlSpOSlllf
de détection de proxnmlte pour mesurer au moins
un parameétre d'environnement et fournir a (organe:-
de conlrole une |nd|catlon de proximité pour.com-

mander le dlsposmf de régulauon de puissance.

13 Tt
Procede de conlrole de putssance pour contréler la
puissance rayonnée dans une._direction donnee par
une_pluralité d'antennes dlrectnves ayant des puls-
sances d'émission respectives, . B
caractérisé en ce qu'il comprend les etapes suivan-

Stest o Sy P PP

v

T R O L NP
une étapg de mesure djau.moins un paramétre
"d'environnement pour détecter. une présence
humaine a proximité de I'appareil,,
+ une étape de comparaison a des valeurs de
.consigne,

*., une étape de selechom d au moms une antenne

“directive _pour réguler sa puissance d'émission
én fonction du résultat de I'étape de comparai-

10,

15.

25.

40.
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(54) A system for limiting the transmitted power of a mobile communications means

(57)  The aim of the invention is to restrict the maxi-
mum transmitted power used by a mobile communica-
tion means. In most countries there are regulations in
force which impose certain maximum limits on the pow-
er of electromagnetic radiation directed towards hu-
mans. These limits vary from country to country and will
most probably be tightened in the future. In the system

‘according to the invention, the upper limit of transmitted
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power is varied according lo the mode of usage of the
mobile communication means. A mobile communication
means according to such a system meets the require-
ments made on a device operating close to the user's
head, but the same mobile communication means may
stilt be used in applications demanding greater transmit-
ted power in a situation where the power limits placed
on the radio set are less strict. ’
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(67)  The aim of the invention is to restrict the maxi-
mum transmitted power used by a mobile communica-

- tion means. In most countries there are regulations in

force which impose ceitain maximum limits on the pow-
er of electromagnetic radiation directed towards hu-
mans. These limits vary from country to country and will
most probably be tightened in the future. In the system
according to the invention, the upper limit of transmitted

A system for limiting the transmitted power of a mobile communications means .~

power is varied according to the mode of usage of the
mobile communication means. A mobile communication
means according to such a system meets the require-
ments made on a dovice oporating close to the user's
head, but the same mobile communication means may
still be used in applications demanding greateritransmit-
ted power in a situation where the power limits placed
on the radio set are less strict.
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-Deseription.: + .2 o o st
AT TR I PO T ¥ . Lt gy
FIELD OF THE INVENTION . Lot i
ST TR | R R G T e
- This. nvennon is, aimed: at IImmng lhe ma:pmum
Iransmmed power used, by a, mobile commuynication
meaﬂs Aapearg o ae NG
MR TR s ht
BACKGFIOUND OF THE: INVENTION e
K Vot ot
In-most .countries there are regutauons in force
which,place..certain maximum limits on the.power of
electromagnetic. radiation directed towards humans.
These limjts vary. from country to country and will most
1 probably.be tightened in the.future. . . .-

P N Y e

On the ather hand, as the transmission speed in

. mobile .communlcanon means systems increases, the
(amount of energy radiated by mobile, communication
‘means also increases. For.example;.in networks based

. upon TDMA technology, data-transmission speeds may
-in principle be increased by using several successive
time slots jn the same TDMA, frame, in-which case the

. mean transmitted power.increases. The use of several
successive time slots in the same framp is possible in
.ithe. Universal Mobile . Telecommunication:..System
+(UMTS).under. development and.in new.Global-System
1 for Mobile communications{GSM) standards,which are
«.under, development. In, CMDA systems:the;transmitted
- powerhas to be raisedin ling with-the data transmission

“\..8peed if-one wishes: to keep the bit ierfor rato constant. -

-In both basic techniques,the amount.of energy.radiated

-by. the -antenna .increases .as the data.transmission

speed increases, in which-case. the permined limits may
-al some, stage:be exceeded.: ;. v Lnbia

- .The radiation power caused by,a«parl:qulﬂnradlo rset.

. »am_d directed-towards the- user is-fypically'measured,on

+.the basis-of the:least favoyrable .operating situation; in

.-the case of a.cordless, telephone with-the antenna-al-

most pressed against the user's headull;a;radio,set_may

» be used in many-ways,demanding differing transmitted .-

power, for example;for voice transmission-and for high-

speed data transfer, all functions-of the radio set -have

-to adjust to the limits which follow from the least favour-

i -able operating situation. . --.. . e

[ SRRN

For example, in the current- GSM system, the max- .«

imum power of a mabile. communication means which
is used during one time slot is' 2 W, - which means that
the mean transmitied power- is approximately:250 mW.
According to new GSM standards which are being de-
veloped, a mobile communication means may-use for
the high-speed data transfer as many: as all eight-time
- . slots in one frame, in which case the mean transmitted
power.is;2 W. This causes-problems if the 250 mW which
is satisfactory for voice calls has been-set asthe upper

{imit of. radio power directed towards thé'user's head. In -

this situation the mobile communication. means:may not
use'maximum power levels, but.must useiristantaneous
transmitted power lower than in a voice call; so-that the

. limit of mean transmitted power is not exceeded. This
. again causes audibility problems, since the base sta-
tions in the mobile communication means network are
designed to cope with the needs.of a voice link.
e 5
SUMMARY OF.THE INVENTION =~ -: -
Y] ¥, Setse et : e
1ot .The aim; of this invention is to caeate a system which
i, adjusts the power level used by:amobile communication
10 means to the mode of usage of the mobile communica-
. »tion means. A further aim of the:invention is to create a
system with the aid of which a mobile. communication
means may utilize the maximum permitted transmitted
: -power, in-any given situation. In addition;:an aim of the
15, invention is.to.create a. system with the aid of which the
user may, if he so desires, limit the maximum values of
electromagnetic radiation directed towards his body.
These aims are achieved by .incorporating in the
mobile communication means a device for:identification

.20 of the mode of usage, and by arranging for the transmit-

ited power of the mobile communication means to be lim-
. #ted according to the mode of 'usage and the type of cur-
- rent connection or:connections.

Characteristic of the:sysiem accordmg tothe inven-
25 fion-is what is'described.in the characteristic part of the
;.independent claims. Dependent claims describe further
1 advantageous:embodiments of ‘the invention. The in-
- vention:is further directed to:a mobile communication
1 -means; whichiis characterized by-ithat which -is de-
: «geribed iin the-characterizing part-of . the icor respundlng

| mdependentclalmu S AN
, in the system.according to the. mvenuon the upper
Ilmlt of transmitted-power. used.by the mobile communi-
* , cation means.is varied according to the mode of usage.
> 35. - A mobile -communication means:according 10, such a
.+ system.meets:the more stringent requirements: placed
in upon sets which,are to be used.nextto the user's head,
-.-but the same mobile communication means may:still be
.employed "for applications demanding.greater transmit-
:- ted power in-a situation where the powaer. limits |mposed

~on the radio set are less strict. . .
. When a mobile,communication means is used in a
- situation-typical of a,telephong; the mean power trans-
‘mitted by-the'mobile communication means is limited to
45 the maximum-value for a telephone!permitted by regu-
- lations and test-procedures: Whén:a fobilecommuni-
. cation means is-used for example as a data transfer.de-
-+ Vice in conjunction with a portable computer, the maxi-
“mum permissible transmitted power imay be increased
50- -in accordance with the requlremems of the data transfer

rate employed v = v DR

SHORT DESCRIPTION OF THE: DRAWINGS
- ! A E S P L Y B .
55 The lnventlon ‘wilknow be.described in greater detail
wnh reference. 1o’ favourable: embodiments, presented
* ‘by'wayiof exarnple; and o the attached drawings, where

VoIt es o et e Sl . o o
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. means acts,' for example, as a portable computer-and*

3 CTEPD 848 429°A2 S 4

Figure 1 represents -one- possible mechanism for
identification of the mode of' usage of a mo-
bile communication means;'as used in the

system according to thefinvention,

represents-a second 'possible. mechanism
for identification of the mode of usage of a
mobile commuhication:mé&ans; as. used in
lhe system ‘according to theqnvention ‘and

. 5
PRI T Do RIS LR N B T

Figure 3+ . |I|ustrales an’ advantagbousembediment of
~+ & o+t the invention: Lo TN El e
T, PRI B R R AR N L

- In-the drawings; the: same reférence numbeérs and

Figure 2

‘symbo1$ are- usedl!or parts whloh carrespond ito'each’

other.” « ©¢ w.fve iheor o002l th

I PR L R P B S FT e § B

DETAILED DESCRIPTICN OF THE PREFERRED

“ INVENTION: -+ e ocmihann foladt 0

(RN ATNE SO £ O ] . H

In the systeri: accordlng to Ihe mventnon ‘the trans-
mitted'power of a mobile’ccmmunication means is lim-
ited according to its operating-situation. When thie mo-
bile communication means'is used:as a.cordless tele-

phone next:to the user's head, the system restricts the

transmitted power.of the mobile' communication means
to the limits-demanded by this situation. Whert the user
connects.the mobile communication means to-a'porta-
ble micrecomputer, for. the purpose of data transfer- for
example, the . system permits:ihe use--of transmitted ™
power greater than in the preceding sfituation; in-which
case the mobite'communication means may. use trans-
mission speeds highér than-the transmission:speed-re-
quired for a talking connection; without:impairment of

the quality.ofthe link: A-mobile communitation -means™- 35
-equipped with such-a'system is:capable- of- adhsting to

differing transmittedipower-limits according to différent
operating situations, with: the:poséibility however. of us-
ingithe:high:transmitted power required by-highrtrans-

mission speeds when it is both nesessary:and possible.”"

In the system according o this invention, several

. different methods may be employed foriidentification of

the mode of.usage of the mobile comrhunication means,
dependingupon the:design ‘of thé:mobile'communica-
tion;means to which the invention‘is applied.:
.Some mobileicommunication means are openable,
so- that;” when. the» mobile cornmunication .means: is

closed, the:communication means -acts as a cordless

telephone, and when :it' is open: the communication

multi-purpose communication means, which may. be
used for data transfer in many ways employing known
technology. An example of this which may be mentioned
is the GSM multi-purpose communication means, as
presented, for example, on: pages 57-58 of.issue 31,"
1996, of Mobile Communications International. Figure
1 contains a particular solution according to:the inven-
tion as applied to such a mobile communication means.

On different sides of a hinge 4 for connection -5 two
openable parts 2, 3 of a mobile communication means
are situated a switch 12 ina'reces&dnd a'pir-10. Whén
the mobile communication means is closed for normal

- 5 intélephone’ operation, thé"pin 10 presses’against the

~egwitdh12. When the user opeéns thé: mobile ‘communi-
cation means, the pin 10 releases the switch 12, so that
the system according to the invention receives informa-
tion concerning a chahge f mode 6f usagé'of the mobile
10 communication means.

9% i The'structire’in’Figaré 1'is'merely an example of a
-:possible solution! Monitoring of the' cover positionl may,
< in fhe system according to thd invention,'be realized'in

i~ mrany other wdys familiar to-men-skilled in the an.
15 Mobile communication' means are frequéntly used
: connected to a portable cdmputer. Figure 2 shows one
* particularmethod of detection of the mode in such a con-
figuratior: I Figure' 2y & portable computér 20 i§ con-
nectedby: means &f'a ¢onnection cable:18 to a mobile

20 : eommiGnication:iieans’1: At the interface 16 of the'mo-

bile communigation' means ¥ there is a’pin 10, whiich is
: presseddown by the plug14 of the connection'cable 18
- when the User inserts the plug 14 into'ihe mobile e6m-
. phunication means: The pin 10 #idy tor-example press
25. against a mechani¢alswitch so that the system is’noti-
1 fied b #thd ‘chanige 'O mode. Connéeted to a poftable
- comiputel; the' mobilé’communication means-is usually
“~érfiployed purély for data transfer, in which case the
- « computer-actsiaga términal, for example, with-which the
30 .« yser links up“to thé computing systent at his ptace of
" work:'In'such & skuation, high transimission speeds are
1 alsbari:dativantige! in such an application a systémiac-
» éording to e invéntion pemmiits the use-of high-trans-
mitted power necessilaléd-by-the data transferrates
« wHen 1He:plug- 14'is inserted into the'contiéetion'socket
16: When théiconnettion cabié 18 is‘fot corineécted to
1! the tobite EBmmumication means thersymem'abebrd-
“ing'to e inflientitnionly pérmits-the‘use of tranémitied

e powett darreqliired 10@ voice Galls: 7 #Ll i
40 v identificalidn of the mode.of usage=ma‘y’»é|so~be
\"-‘basedlupon'lhé ussiol # position'switch-or’any other
“conventidrial postion ‘sensing device, in'which ¢ase'the
-1.eystom pérmig thid Use of igh transmitted power when
the mobile communication means-is$ in the horizontal

' 45 .planeor sufficicihity ¢iose 1o a horizontal position, for ex-

“amplelwhen il1s pLcoa on & table! The position switch
.t: is to.best advantadc oesigned toirecognize-in particular
“ ‘when that:side' o! thé mobile communication means
- 'whichiis greatest in surface area ishorizontal. With such

! 50; an-arrangement’ it 1s' possible:to.avoid incorrect mode

-identification; for example in a situation where the user
" is:speaking imo the mobile communication means atthe

+ sam&'time as leaning backwards’ in ah armchair:
1 Inthe mobile communication means there may be
55r. a;special-puli-out alphanumeric keyboard:for:the entry
i~, of text: In such:a:maebile commuriication means identifi-
:cation:of the mode .may:be:based upon the'position of
.. the keyboard:.the system:interprets the set as.being in
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telephone use when the keyboard is retracted within the
set, and in data transfer use when the keyboard is pulled
VOLE T e L s e IR

- In-& system according-to this invention, restriction
of the mean transmitted power;being: used may be ef-
fected in.anumber of different ways. In time division mo-
bile communication means systems, the mean transmit-
ted power:may be«educed by decreasing the number
of time slots transmitted in cne frame,-in which case the

- daia transmission speed:drops. The mean-transmitted - .

power may also be reduced-by decreasing-the instan-
taneous power used during one time slot, in which case
* the number- of time slots to;be transmitted may be kept
.censtant. g G el o :

fig lenatlon ‘of the transmmed power may to best ad-

»vantagebe effected according to the operatingsituation: -

For example, if the mobile communication means is
transmitting a file from its memory at a high data transfer
" rate using several time slots precisely iwhen the user

~switches the telephone to.a mode in which ‘the set is".

-used principally as a telephone, themethaod for:limitation
‘of transmitted power which.is employed may:be chosen
--on the basis of the type of data transmission connection.
if the transmission connection used permits a change

‘-in.the transmission .speed,. the .system reduces the"

- 'number of time-slots: used. If the transmission ¢onnec-
- tion does not pérmit a change inthe.transmission speed,
- the number of time slots used:must be kept constant, in
..which case the transmitted power used.during ene time

slotmust be reduced. in conditions of good audibility thie *

is not a problem, but reduction of transmitted power at
:i'the margins of the area covered by the base-station may
‘tause'an increase:in. blt error probablluy or interruption
' of'thre.connéction. - L A

T Oy 2

~.Power. 1ransmmed in CDMA systems may be re--

- duqed'-eith‘er- by lowering.the«data transmissionispeed,
+tin which:tasé the:quantity .of-energy: tramsmitted by the
+miobile communication means:faltsyios by keeping the

data transmission speed the same but reducing the

transmitted power, for éxample’by-decreasing.the trans- -

- iitter's output stage amplification, in which case the bit
" error rate-of the connection increases. The choice of the
+'- best procedure thus ‘depends upon‘the quality of the
¢ ‘connection in the CDMA’system;upon the data trans-

mission speed and upon:-the quality. of the transmission

connection.

» Owing to the various effects of the:different'ways of
- limiting transmitted power as described above, the user
may to his advantage determine in advance the type of
power limiting method which the mobile communication
means should 'use'in the first place. The user may, for
example, decide that the mobile communication means
.*'should in the first place reduce the number of time slots
used, in which case the connection:will be maintained
more securely, and that the power used during one time
- slot*should 'be reduced only when some oxher type of

funetion is not possible. - ' B
“in thé system according to'this inverition, the max-

i imum power limit observed by the system when the mo-
bile communication means is used as a telephone may
be set on manufacture of the mobile. communication

i means on the basis-of :test.measurements carried out

* & - on samples.;Owing:to.changes in, the:limits set by the

authorities: and; to- the-differing -regulations in different
- countries; it.is an advamtage if the said power limit can

he-changed at a later stage either.by, the retailer or by
i..the user of the mobile. communication means.

10 -. -, - The system according to the,invention may further-
more restrictthe'modes of usage of the mabile commu-

-+ pication.means when the mobile communication means

" usesa high transmitted power. The system may, for.ex-
ample, totally prevent use of the mabile communication

5., means as a telephone; or permit-only calls made with
- the aid of the hands:{ree function. With such an arrange-
mentit is-possible:to-affect the user in sych a,way that

he does not use. the moebile communication means in a

situation in which the-mobile cemmunication means ex-

20+ ceeds the limits according to.issued regulations.

.+ "The.system-according to the invention may thus re-
_'strict the function.of the mobile.communication means
~in: addition to limiting of. the transmitied power, by.re-
. strieting the made of usage..The system may then react

25 1o a change in mode when a:high; data ;transmission

-speed and-a high transmitted, power are in use, for ex-

i. amplein the tollowung three. ways: ... ..., .
i B s

Thhed’1t2 0 !

".by.reducing:the- number 01 time: slots used during
-+ one frame, - L s PAa g 7y
;- if this is not poss:ble on account of the transmission
w . mode used; by reducmg the power used -during one
time slot, or. -
=" by:praventing the makmg oI a normal call if a de-

=35 + - ~icreasa in:the transmitted power used. in data trans-

- fer threatens:to interrupt the:transmission connec-
tion. TR P s

L B L R R R A
++ Fig. 3 shows a block diagram of a dlgnal mobile
40 commumcallon ‘means according to-an advantageous
-+ embodiment of 'the' invention. The-mobile ‘communica-
: /tion means comprises a microphone 301; keyboard 307,
~-ldisplay’ 306;: earpiece 314, antenna duplexer or switch
-~ 308, antenna 809 .and a control unit 305, which all are
45 :-typical components of conventional mobile communica-
tion means. Further, the mobile communication means
.-contains typical transmission and, receiver blocks 311,
- 304: Transmission block: 311 .comprises. functionality
" necessary for speech and channel coding:;. encryption,
50- and.modulation, and the necessary RF circuitry. for am-
plification of the signal for transmission. Receiver.block
304 comprises the necessary amplifier circuits and func-
tionality necessary for demodulating and decryption of
the signal, and removing channel and speech coding.
55 The signal produced by the microphone 301 is amplified
i+in the amplifier stage .802tand converted to digital form
in the!A/D converter:304, whereafter the the signal is
--taken to'the transmitter block 304. The transmitter block

140
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encodes the digital signal and produces the modulated
and amplified kF-signal, whereafter the RF signal is tak-
en to the antenna 309’ via the ‘duplexer or switch 308.
The receiver block 311 demodulates thie réceived signal
and' removes the: encryptiori and chiannet coding. The
resulting speech signal is-¢dnverted fo analog form in
the D/A converter-312, ithe output signalof:which-is-am-

plified in‘the amplifier stage 313, whereafter'theiampli-

fied signal is taken 1o the‘earpiece 314."Thé cohtrol unit

305:controls the functions of the-mébile communication "

means, reads the commands given:by the user via-the
keypad 307 and disptays messages 1o thé user'viathe
display 307:-Further, the contrel unit cominunicates Wwith
'external'devices via-theiconnection' socket-16 and. mon-

itors thie state 'offth'e switch' insidethe: communication

- socket 16 ‘as wéll astother switches 12-indicating the
- mode of usage-of the cotrimunication'means. The con-
trol unit‘may ‘also tonitor the‘output signal of a-position
sensing device''11. The control unit then toentrols the
transmitting powar:of the communication meens.and/or
allows and/or restricts the.mode of-usage. of the com-
munication means-in the ways described previously.
When performing such coritrol, the control unit may take
also into.accourit the'types of the connections active at
that time. For example, if one of the conneactions is'for ~
communication of speech.and the mobile .communica-
tion means is not in:ashands-frée mode, the control-unit
may limit the transmitting power. As a further example,
if the' mobile tommuhication:meansiis’in a'hands-free

mode, the control unit may allow any necessary trans- -

mission mode and power to be'used; since the user will
-most likely-not have ‘thé. mobile:cormunication means
close to his/her body in such a situationi-.... .~ *i

: The present invention s not limitéd:to the ,embodi-

ment of Fig::3, which-is présented as.an exampie only.*-

For example, the invention'can as well:be-applied to an
analog communication means. U
With the aid of the system according to the invention
the: mobile communicatiori means user: may:limit the
amount of radiation directed towards-his:body.
*A mobite communication means utilizing the system
.according to'the invention.may:be employed both as a
cordless telephone and as.a: high-speead:data transfer
device and in both operating situations: it may. use the

IR

maximum mean transmitted power’ permmed in the op-*

erating ‘situation: in question. et en oo
The invention-has been' explained above withrefer-
. eneé to'certain favourable.applications theredf, but it is

clearthat the' inventiommay beivaried in many-different

- ways within thé framework of the innovative concept de+

- fined in the attached Patent Claims. -} .. ozl

ER S S

uee . R
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Claims:

A system tor ||rnmng‘the transmmed power ol amo-
bile::‘communication means icapable: of> having at
.least one .connection:-having.a connection type,

< EP 083342 A2

20

25 4 'A syslem accordmg lo clalm 1, eharacterlnd in

15 :

8

. characterized: in that it comprises . '
R T I R PE EIIELE I Lonioro
- at least one means for producing an indication
. . of the mode of usageof the mabile communi-
ication means;: « *u
‘a control unit:for.controlling the functions of the
'mobile ‘communication:mearnis and for-contiol-
iling the transmittmg.power df the mobile, com-
‘munication means as'a respeonse to said means
- for identification and the connecuon type of the
= at least one: connechon . RRSH
Lt e ' ' . ..
‘24 - A system according-to. clalm 1, characterizediin
that it is arranged to limit the instantaneous trans-
xamitted power as a vesponse toisaid means for iden-
... ftification'and the connection- type ofthe.atleastone
connectlon e .- . P

ol e EDG e g

P

3. A system af‘cordlng 1o claim 1, characterlzed in

i that-it«is~arranged to limit the data transmission

+ - speell used by the:mobile communication means
itas a‘response to said means for identification and
- the.connection type of |he at least one connection.

=':='.;=', WL R AL

wt.that it-is atranged 1o limit the'rumber of tinoé ‘slots
. used-for transmissionin one.frame of the:timé divi-

« Inc.sion systemias a-sesponse.to said mearis for iden-

30
fisv o wr

2 BriAL system accordmg to: clalm 1 characterlzed in

. 35-

- Aificationand the-connection typecf the at leastione
.connection, ! oot .y -

Vo,

L B

‘g that it.is arranged foprevent high-speed.data trans-
mission in a situation where the.mobile communi-
¢ cation means wolld -exceed:the permitted: power

v, vislimits.on-the juse okHigh-speed data transmission

e 40 a.s..

50

't yd aslarresponge.to:said means:fonidentification and

- ihe 'onﬁecticn dype of-the.at:Jeast.one .connection.
tud emias ol © R A T ¢

.Aisystermiaccarding; to.claim -1,-characterized; in
4; that:it comprises a-connector:for connecting an-ex-
is-te‘rna! cablegand.imwhich systemiat-least.one of
- said.at least one means for producing an indication
s a-switch indicating whether or.not there is a cable
.t connected to said, connector.. ;

t
L i ¢

FEAUIB LIS

7. . A.-system according to claim.1, characterized in
rthat it comprises a first part; a second part; and at
i least one hinge for.rotatably attaching said first part
.« to.said second part, and in which system at least

1y -one-of said at least one means for producing an in-

. 55,

141

dication. is-a means for producing.an indication of
the relative position of said first and second parts of
the mabile.communication means. ,

8..:A 4s.y_slem according to claim-1, characterized in
sthat at least one of said at'least.one means:-for pro-
.ducing an_indication is a position sensing device.



9 ) 2LER0!184374211 A2 10

9." A mobile communication means capable of having
at least one connection having a connection type,
characterized in that it comprises

- atleast one means for producing an indication &
of the mode of usage of the mobile communi-
cation means,
- acontrol unit for controlling the functions of the
mobile commdriicalion means and for control-
ling the transmmlng power of the mobile com- 710 .
munication meansasa response tosaidmeans. . .. ...
for identification and the. connectlon lype of the
at least one connection..

15 3

~4
[

25

30
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mum transmitted power used by a mobile communica-
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er of electromagnetic radiation directed towards hu-
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(54) Title: PORTABLE SATELLITE PHONE FOR COMMUNICATION WITH DIRECT LINK TO SATELLITE
(57) Abstract

A portable satellite
phone is integrated into
a communication system.
The portable satellite phone
forms a highly directed
beam toward a satellite
and adaptively maintains a
beam to track the satellite as
the portable satellite phone
and/or the satellite moves
relative to each other. A
communication system based
on the portable satellite
phones may link a portable
satellite phone with either
another portable satellite
phone or a ground based
communication system
connected to conventional
telephone  stations. The
portable  satellite  phone
includes a steering
information  detector  or
both a steering information
detector and a proximity
detector. The steering
information detector has a bearing sensor, an attitude sensor and GPS signal receivers for position detection. The portable satellite phone
also includes a database that contains the positional information of all potential communication satellites. The proximity detector detects
objects that may interfere with the antenna beam. The proximity detector includes infrared sensors, sonar detectors, motion detectors and
optical devices to determine a range and bearing of objects that may interfere with the antenna beam. When an object may be harmed or
interfere with the antenna beam, an alarm may be activated to warn the user and/or the object of potential harm from the electro-magnetic

energy transmitted by the directed antenna. .
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WO 98/29968 PCT/US97/24170

PORTABLE SATELLITE PHONE FOR
COMMUNICATION WITH DIRECT LINK TO SATELLITE

5 BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to communications using a
satellite network.

2. Background of the Invention

10 _ Currently, mobile comhunication terminals such as
cellular pnones wirelessly communicate with base stations
which in turn may connect a call to geographically distant

locations through satellites. However, when cellular
phones are too distant from a base station, . a
15 communication path cannot be completed between the

cellular phone and the base station leaving a caller
unde51rably stranded without ability to communicate.

' Conventlonal cellular phones cannot communlcate
directly with satellites when too distantvfrom the base

20 stations paftially because the poﬁer required to reach a
satellite is beyond the capability of a cellular phone.
In addition, if sufficient power is available, the

electromagnetic energy output from the cellular phone

‘antenna may be harmful to the user of the& c¢ellular” phone

25" as well asQQBEofhéfgmﬁhg”gfehﬂn“%ﬁ%sé proximity to the

Tt deelllular phoneiivg b b 40 e fas T el e, 1 e
oo L SUMMARY OF THE INVENTJON

' " This invention provides a porfable.satellite phone

that communicates with .satellites..diigctly. The portaple

30 satellite phone:ﬁay form a highly di}ectéd beam téward..a

#satellame

R T IRV I LR S W L

Madaptlvely maintains '
'satelllte as portable satelli
-»wnwnmsatell1te moves relatlve to each other.

.beam to track™ the
phpne and/or the

R

“ .- An exemplary embodlment of a, qommunlcatlon systiem

'35 Qmay lxnk a portable satelllte phone w1th either another

g

portable satellite phone or a gxpund based communlcatlon
system connected to conventlonal telephone stations. When
a user of a portable satelllte phone ,dlals a’’ number

1]

it . [REE
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« corresponding 't to another portable satellite _phpne, the

:saterlites;offa satellite metwork identifies a destination

satellite. .that. can reach., the  called . party's .portable

sételline phone. S BT Sy e !

ol

o /The called .party!s portable, satellite . phone

rremains..'in a. standby mode and :receives .an. alert:-signal

from. the:destination:.satellite .indicating that a.call is
pending. - The. called ‘party's, portable satellite ‘phone
alerts the called party and if the called party .answers
the calli”“th?i’??lle¢” party’s.:-portable -satellite phone
directs an.:antenna ;beam toward:~the .destination satellite

to .complete theqcommuni¢ationzpath-between;the;calling and

called parties. Tiittoeindv e , e

- The . portable  satellite aphone  forms a  directed
antenna beam toward a.. satellite by -determining the

'-positions:oﬁ;the;satéllitewand;aApoéiﬁion/bearing/attitude

.. ofzthemportableusaﬁellitegphome. ~The portable .satellite

phone includes  a , Steering information detector. that may

.include a gyrocompass,'-a--plumb. line, -an-.attitude sensor

and:.Global Positioning:System::(GPS).‘ signal receiver. The
portablie satellitei phone - also: includes -.a ' database that
contains information of the positions:.-of all- .potential

‘communication:i-satgllites .;.and a _.schedule iof appearance

within a range of the portable satellite phone. An. antenna

.controliler . ;receives, r-information .- from' . ‘the steering.

information detector and the information from the database
to determine the.direction of the directed antenna beam.
The portable Satellite>gphone‘.also ‘includes a
proximity depector.that;detetts-objects that may interfere
with an:. antemna. beam. formed by  the portable -satellite
phone. The proximity detector may include- infrared
sensors, : sonar detectors, :motion detectors and optical
devices:toidetermine-nange=andgbearing~of~objects that may -
interfere with the ‘antenna beam.- .. If. ;an~ object is
detected :within' a: predetermined..distance of .the- antenna

beam, the antenna controller may alternatively reshape the
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antenna beam ‘to- avoid the object, redirect: the.:.antenna
beari 'to a'-different. :satelilite ito ravoid: the iobject, or
reduce ' the power -output ofl the antennabeam :to: prevent
harming the object. Also, the antenna': . 'controller may
activate- 'an alarm' “to warn -the user of‘l‘the portable
‘satellite.: phone ' and/of¢ the ¢ object - of /the  potential
interference ' of - thie ' ianténna beam arnd'!péosdible’ harm! from
the ‘electro-magrnetici energy transmitted by the directed
B BRIEF DESCRIPTION OF*THE DRAWINGS '«

‘.‘Theé.i invention  cis® desdéribed.iin: - detail. '~ with
reference 'to the -following drawings; wherein like numerals
represent like elements and wherein: R I L

Fig:i1 “is 'a —diagram: ofi:a- commumication system

u51ng dlrect satellite links;3: 7 0wt s
‘ CFig.2t-ifst a dlagram of ‘a: portable ‘'satellite. phone
'SCOmmunlcating “dia .“satellite’ - with - la " ground ' based
coMmunldeLun systiemy - ' o ey et R L;
Fi ‘3 ista. diagramiof. a:.portabkle satellite:- ‘phone’
commuhicatlng'w1th ‘aniother portable satellite ‘phone;. '
et Figs t4AS4D show - a @ fah' bean itand the: fan,. beam
“gross~sectionsjy - Tiune t cETEmne i o :
" Figl 5-is-a diagram showihg'possibile: communlcatlon
fesatellites;. -oiac T oaen T R D L B s

phon€ unit; &0 T n T T P PR S SEERIR |
©Fig."7-1is - & block  ‘diagram .of *:a it steering
information detector; ' e o

M Fig. 8A -shéws a ‘diagram- of: -a portable 'satellite

‘:phone  having ‘a'’folded -planari phased‘ array directional®:

antenna; ' . coae ECF {E et N

.Fig. ‘8B shows a folded planar :antenna. phased array

.i-that  mayi-be used in theupontable.satelllte phone “of Fig.

8R; Fig. 8C .shows'.a-irelationship of .a ‘shield .to the

~ifolded planar -antenna. phased-array of :Figi 8By

P At L TR T RSP SRNCERI N Y SCTE FUUN P SN FEPURILE F
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e . Fig...9A shows :ga=portable satellite :phone:-having a
velumetric:phase array:directional antenna;; '

Fig. :9B .:shows . ,cylindrical. volumetric . phased

r.array antenna that may be jused with the:poertable. satelllte

;. ‘Phone -shown :in Figi. 9A; Ce it

‘o I [P
#; .+ Fig. 10 .shows a diagram of a’ portable satellite
phone having a hat phased, array antenna;-: e
Fig.. 11l . is :a block.;-diagram of sensors. for a
proximity. detector; i R T I .
Fig. 12 is -aiblock diagram of an alarm device;
+..Fig.;:13-;:is, .a - block: diagram ' of .. ian- . antenna

controller of«the..portable-,satellite phone shown:.in Fig.

. : . ' : - > :
5: [ ' N IR B A S oo £ . N ot

. Fig. 14 ‘'shows -a .flowchartf for ra communication

.process using portable ;satellite phones;

i.Fig.. 15 -shows -a portable. satellite phonerchanglng
communication paths:.between two -satellites by snapping the

»antenna .beam from one, satellite ‘to another satellite;

¢+ -+ Fig. 16:sh6ws,awportable.satellite phone changing

» communication'  -paths = from one .- satellite - to.- another

«ju.satelllte by formlng ‘a bridgingibeam; .

25 ..,

30

“of the .portable  satellite phone;. and ‘. : -

diee bon Flg 17-nshows . a .process of..the - portable satellite
phone forming. and.!adaptively ‘maintairing an antenna beam
directed at a:satellite; , o e, B Y

.

Fig. .18 .shows +a portable: satellite- phone . process.

for responding -to objects :that..interfere 'with a beam path

Lo

Fig. 19 ‘is a diagram' of- a communication: system .

that includes .phaseéd.-array' antennas: that'»are.. mounted on

- .-fixed structures. . * - . i .

*DETAILED DESCRIPTION OF THE :PREFERRED::EMBODIMENTS
Flgure 1" shows’ a :communication . ‘'system that
includes portable. satellite ‘phones - 102..- :and 104

rcommunicating withrai satellite network: 100.° The ‘portable
'satellite’ :phones :102:%and 104 - form antenna beams 106 and

:108 that. are. directed toward: satellites of "the satellite
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network '1j00.' . ' The. portable:satellite phonest 102 and 104 °
receive Global:' ‘Positioning +Sy¥ystem ' (GPS) - signals® 110
through -GPS receivers  inclucded “in ‘the portable satellite
‘phones '102 ‘and 104+ * . :Satellites of “iithe- ‘“satieéllite
network 100 may communicate = with ca&ling~ aﬁd"called
parties directly through' the portable satellite phones or
through a ground:::based -communication :network: 200 to
complete: a communication ‘path. Whether aicalled party is
reached through either the portable ‘satelilite phone ‘102 or
'10¢f~0r=*thé- ground: based . communication ‘network 200 is
determined by ‘known méthods such i as: specially assigned
numbersy: ‘If @ conVéntional'telephqné ndnber ‘iis 'used, the
ground based communication network 200 may connect to

. terminal 202 : (which:may 'be :a telé&phone station or other

devices such as:a facsimile .device) or ito. ‘mobile units 20%
:such-.as’ cellular *phones: to reach,thé’céllednparty. ks

N Pt When‘aFCallingvpartwasesuthe;portableuﬂatellitg
phorie 102 ~-'emd‘v‘c:aZL=lS“a:'-cail.lé<:l'~"1:>arty::. by "dialing a
conventional telephone: number,.  the - portable satellite
phone 102 selects- a satellite! of .thesatellite metwork 100
and forms an antenna ' beam' directed! ‘té -rthe’  selected

-satelldite,::as *shown An= Fig. 2.« Thd ' selccted satellite
either directly. *orsathrough :i.othér:it satellites: : of the
satellite network 100 linksi® toni o :n ground .’ based

.communication ' .network:. 200; by~ wwell 1ikrawhi methods and - -

completes - the ~communication: :path vbenwecr.o ithe :portéble

satellite phone . 102 and: a..télephorw'disntation ' such as

. terminal. 202. of :.the: callled - party .thdt' .: “oupled to the

ground ‘based :communication . network 200. ..1...i

When the calling party dials & iumbch. assigned to
‘theil.portable ' satellite"i photei .104,.i "forl/ example, the
portable satellite phone. 104: is: alerted of the call by a
destination -satellite: ofi-the satéellite. network .:100, as

“shown! in ..Fig. ..3.-... .The ' destination satellite. and the
.selected .satellite.. may :be :cthe ! same...satellite. if the

.portable ‘satellite ‘phone:104: is. reachable: by .the. sélected
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r.satellite. . :Otherwise, .the sSelected satelillite: must ‘link to
~.the destination : satellitd: .. (perhaps :through yet " other

-je-satellites): ‘to .complete:.the .communication path to the
- called party!s portable satellitei iphone:104.% Normaliy,

the. portable ;satellite .phone :.1:04 . is- placed in a standby

. -mode and may receive -alert. signals: from satellites serving

the geographical .area where-the! portable: satellite phone
104 is: located. When - the. !portablei:.satellite phone 104

. detects ' an -alert;  signal ifrom :the  destination ‘satellite,

the portable satellite phone 104 alerts the called’ party

. that an ‘incoming.call :is:received. . When theé called party

activates. the- portableé satellitiée phone. 104 by ‘turning it
on,; the portable satellite phorie 104 forms an antenna beam
di:ectedigat-‘the':destination ‘satellite and: establiishes a
connection to completeithe call. e :

.- The:« portable. : satellite . phones . 102 { and 104

.+licommunicate ‘withnsatellites ‘directlyirby forming-ihighly

v

30

35 ..

oy it
it

directed antenna:beanis directed: at ‘a' specific: satellite.

- .In this 'way, :the. amount ::.0f power required to communicate
.:wWith ,a  satellite. is.. reduced.: rIn +vaddition, : because the

electromagnetic;energy iss:concentrated:'¥n a narrow antenna

beam, the area affected by the electromagnetic energy is

< i . reduced; thus reducing the:possibility of harmful effects
;i to. pexrsons. that-may be. inithe neighborhood of:the: portable
25 - '

'satellite::phone.. R e N T SRR R
+-The portable :satellite’ phones 102 and’ ‘104 must
accurately determineé’ their ‘individbal: position/bearing-

attitude.nand thé position of thé: ‘selected or destination

- satellite - to.cformiithe.-anténna’ beam. !‘. The .- portable

.satellite: phones..102:"and 104' determine. their ownpositions
(latitude.:.and" longitude):. by sensing i:GPS ' signals 110

> .transmitted by .either. GPS satellites or ' satellites of the

satellite network :100.... -+ = (-

“+:7. - The portable satellite.:phones 102.'and 104 include

‘a database:of.:satellite~positions and .a schedule of when a
specific satellite .may.:be:within the range of thé '‘portable
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satellite . phones- 102: and. :104... The ipOrtable-\satellite

phones .102 --iand .. 104 include {¢clocks - so’tithat adcurate

satellite .positions may bel!determined at any. time.' Thus,
the - portable. satellite ‘phores 102 and 104 ‘may bée able to
determine:the!positidns=6ftpossiblefsate11ites that can
providej - the . desired:r communicatilens - "‘lihks.. *° -“Also,

“.alternatively,  satellites may transmit a tracking 'signal

.or 'specific position::information to -assist’ the portable

satellite phones 102 and: 104 to'locate a satellite’s’exact

‘position. . S e T P A S AL AL

In . addition: vto. -their ! .position, : the portable
satellite ! iphones.:. 102 [ arnd: 104:.i.determine : -a- beéaring
(direction -such as o<North,:t:Seuthy “East .. or iWest) and

.attitude. (direction..relativei.to ivekrtical) ‘of theé '‘portable

satellite phones 102: - and . 104« ‘Based: - on - theé
positions/bearings/attitudes. ' of -.«the: ‘portable satellité

.. phones; 102 ‘and':104:. and the=positionsi@fﬂth@fsatéilites?

the .portable -satellite phones :102:iand ‘104 determine the
exact relativer« position between.:thei'portable-<satellifé

‘phones. 102. and..104 and ‘the:selected/destination satellite

so -that. an antenna: "beam may be: formed: directéd:at the

..desired msatellite..t ot e Tasduriia Awae 0T

<For . .,less' -eXpensive! versions «~oft the:portable

: sateliite phones: 102: and: .104, \ “beardng.i;and 'attitude

detection could be omitted. For these«isimpler: portable
satellite - ‘phones, .102.. and- 104, " the:..portable satellite
phpnes,102;and4&04_must be .positioned:z§o that. an.rantenna
beam may be .directed.to a satellite for communication. 1In

- particular, the .portable.satellite.phones 102 and 104 may
_ be, maintained in an.erect oOr ivertical position and need be Y

orientated approximately in -a'.proper beaiing.to allow the
portable satellite phones. 102' and/:104 to -form an.antenna
beam toward a satellite, for example.: . * S PE

... i1+For .this ..,simple: tase,> based on the geographical

-, position - .0of. the.. portable:..satellite . :phones: 102 : and 104 :
.determined -from the GPS: positien.coordinates, .the-portable-
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o satellite "“phones 102 'andi 104 may ::indicate ‘to. ‘the . user

which bearing to orientatel the borbablé:satellite»phones
- 102 and 104.° For examplé; -the portable: satellite phones
102 and*'104*may have four'LEDs to ihdicate ‘North,* South,
East and West ‘or even finer .even morei'precise indications.
v ‘For the above lower ‘'cost ‘embodiment, ‘the portable
'satellite phones 102 and -104 may. form - a fan beam 120
having generally ‘rectangular or elliptical  cross-sections,
as shown in Figs. 4A-4D usingiportable satellite' phone 102
"+ as an -example.’ The':fan beam is. directed ‘at ‘an’.elevation
angle” determined by ‘thé GPS - coordinates':of the: portable
satellite--‘phonéds 102 and’ 104 and the satellite position
and has a fan angle' that provides a large- relative bearing
range- between' ‘the :satellite, and( the portable satellite
‘phones' 102 and 104.. The fan*angle -may be any value limited
only by, thei:user’s body; (head) so:that physical.harm from
“exposure to' the fah':beam-is avoided. .. ‘A fan angle-range of

. about - 60 'to 120 ‘degrees would be preferreéd: ¢Thus, the fan

beam 120’ permits ‘the: portable satellite phones’ 102 ‘and 104

-4t to communicatewith:a satelllte w1thout dependlng on exact

" ‘bearing and“attitude 'information: (='

ew

Wheh' ~-the above: Low ' cdost “embodiment .is' turned on
¥ "and’‘the ‘fan ‘beami'reaches “a’ satellite, : a -dial’' tone is
genératéd- to''indicaté ‘to ‘the user- tha: & communication
‘"path is-'establi'shed. ~Howeveryi ift- '@ sast::l1te - canfnot be -
réached, a ' dial ‘téone 1§ not genéravcs. The user may
reorientate ‘the pbrtable,satellité phoné: 16, and 104 in a
“different " bearing: until ‘'the ¢ommur.ica: ion --patﬁ is
‘established and' d dial tone is generated.' « i, .

' ‘The 'portable " satellite phones . i:’ ‘and 104 are"
provided with proximity detectorsi' When' an bdbject,. such as
a person, comes within ‘a''predetermined distance of the

“‘antenna’ Beam and/or the portable satellite phones 102 and
104, the portable’‘satellite phones :102- and 104 may -either
reshape''or reédirect: the antenna’ beam to avoid -the “object:

P =

162



10

15

20

25

30

35 .

WO 98/29968 » PCT/USOI24170

.or‘reduceutheptransmitted:ppwgr of the-antenné-beam to
avoid ;causing harm:to the .objects:.: Vo Vo
~.:In additionu_the'poxtabig satellite phones 102 and
104 may .also, activate an-alarm-to .warn .the ‘object or the
user. of: the portable.,satellite phones 102 .and 104 to.avoid
the antenna beam. . When.ra user of .the portable satellite
phone 102, for: example, moves. the portable satellite phone
102 in an;orientation'where the, antenna.beam.is blocked by
the: user : or- objects that, cannot.'be moved,. the, portable
. satellite phone 102 :may; usesthe.alarm to request: the user
to reorientate .the. portable satellite phene 102 so that an
antenna. ibeam: may: be. properly directed . away: - from the
.interfering object and toward the.desired.satellite:
Figure 5.:shows: possﬁblea3communication satellites
.that 'may :be .a part . of the} satelline:,network1.ioQﬁ A
ceostationary. earth. orbit: (GEO) .satellite » 304:, is -%

-{satellite that /is placed: in an,-orbit. so--that: thg satellité -

maintains a&fixed«pqsitionJgelat;veumo.the.surface of the
earth 300.,:A.medium.altitudedearth:ombitﬂ(MEO),and low

altitude earth -orbit (LEO)..satellites. 306 _and ,308 are
- satellites that may be;inmmouiqnﬁgebative;tp.ﬁhehsurface

of the. earth..' These -satellites,are closer, to the surface
.;0f the. -earth 300: as comparem~to;themGEthatngite»304.

_i.Because of the shorter.:distance. to..fthe.;surface .of the

earth .-300,- less,. power . .is _required ..to:  establish
communicafion» using the MEO _and LEO's, bowever; the
portable satellite phones :102. and;104 must .account for the
. changing positions of  the: ssatellites. .and ., occasionally
transition from a .first: satelliite to,.a- second-; satellite
i.when . the firstusatellite.position‘moﬁesfout of range of
the portable satellite phones 102, and 104: :, B

V.A . highly .elliptical. orbit .(HEO) satellite 310
forms.-an; elliptical orbit -around the;earth 300 ,as compared

. ...to.the approximately circular, orbit, formed . by the: other
. ..satellites. - A, GEO-helio .synchroneus .orbit . (BradCo) -
satellite 311 is positioned in an orbit around the sun 302 .
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.and- maintéaihs a'fixed 'positioh relative 'to’ithe earth 300.
“'An intermediate c¢irculaf’ orbit - (ICO)' -satellite::312 is
. positioned in ‘a circuldr! &6rbit arourid the'-earth 300 at an

altitude 4n ibetween- the MEO'-and !LEO‘! 306 "and 308 -and the

"“GEO 304 "-satéllites. - All of ‘the abo\ze'-s‘atelii'téfs 304-314

may ‘be utilized to forrm ‘the satellitie network '100.
“i-tie Figure 6 shows a' block! ‘diagram- of the portable

: sa&elliﬁe"phohe' 102. "The - portable satellite phone 102

includes  an’'” aritenna! "controller  -400 “cohhécted‘ to a
directional antenna 402. A steering information detector

~404, ' a proximity detedtor 406, an -alarm ‘device 408 and.

other ‘portablé: satellite ' phone . !elements 410 - are all

“coupled to the antennd’ contiroller 400:-

When3:fheifahtéﬁﬁa' controller 400 receives an

“instruction from®' thé '~ othér portable ' satellite * phone
‘-‘elements 410 to:establish communication with the'satéllite
“network- 1100, the! antenna'™ contrbller ‘400 selects a
" satellitée? of” the'Satellite 'neétwork' 100 and détermines a

. position ‘of theé satelli'te by consulting the ' database

contained in the portable ‘satellité phore 102. The' antenna
controllér 400°may-alsd” select a satellite by scanning for

" available sat@llites' - ‘withih ‘reachable range. ‘A set of
“'preas'signed- commufiication” ‘channels may be --assigned for
'satelllités’ tb 'bréadcast’ fheir positions and availability
- informatilon’y '’ Satellites riéwly added -to the satellite
‘network may!-'use'“’these’ channéls " to ' announce’ their
‘availability @&specially to portable satellite phones 102
- having older ‘databases.  The antehna coéntroller 400 also

determines the position/bearing/attitude of -the portable

satellite ‘phoné 102 via the steering information detector"

404 . "-Based on'the'‘position of the selected satellite and
the ' position/bearing/attitude of the 'pdértable’ satellite
phone 102, the:-antenna controller - forms: an- antenna beam
that "is diYected tioward ‘the selected satellite ‘using the

directichal “antenha 402" to establish a‘‘communication path

t6 ‘the selected satellite. = =+ v -
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-



10

15

20

25

30

35

WO 98/29568 ;- -~ PCT/US97/24170

, antenna 402. ., ¢ i o g SO

s 7

11

. ..buring..call-setup and gfter the communication path
with. the selected satelliteis..established,  the 'antenna
controller. monitors for beam blockage by ebjects:such as ai
person- using, .-the - proximity detector 406-. _..;When. the
proximity  detectox -~406 ;. detects a - person, .within a

predetermined.~dist@nqe.Jﬁronygthe communication -path;: the

.antenna: controller, 400 may:takewohe of several alternative

actions to avoid harming, the person:that may be: caused by
the: electromagnetic .energy, transmitted by.the directional

i S

. The ..antenna. control;e: 400 may'meduca the power
levelktransm;ttgd byuthp@dlregt;omgl antenna- 402-to.av01d
harming the person.. If:rthe; power,ievel is reduced below a

level ., required .. for...communication.- ;with- /the selected

nsatellite, the antenna controller 400 .alerts the, user of«

the.portable  satellite, phone: 102; through :the alarm devicez

-408.... (The antenna..controller 4004 may:; alsq-. determine-
.whether the antenna beam may; be: reshaped  so-as to.avoid:

harming. the person or, whether ,anothgr satellite may be
. selected to av01d harming, the ;pexrson.

For example, a circular. pross‘sectlon,antenna beam

. pattern may be modified .into; an..asymmetric.czgssrsection

.to. reduce the received ;power;-level. at, the; person while

. maintaining the power density -in. the rsatellite direction.

antenna. .- . gy el oo N

The actual  antenpa beam patterns;  necessary; . to @ satisfy ..

these conditions.. will . vary.. depending..on the. angular
separation .between the satellite: and the intercepting
person, .as . well. as. .the person’s .distance. from the phone’s

.- Eigure .7.-is. a block. diagram -of .the. position

- detector: 404.... The .steering ;information; . detector 404

-includes an.attitude sensor: 900,. .a, GPS receiver. 904 for
receiving GPS. signals, and. a gyrocompass 906: . The. above
.., components. are coupled together. via a,signal bus 908. The

_attitude,. .sensor..900 determings the: ,portable satellite .:

phone - 102's orientation relative, to. vertical, or. “plum
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line”., ., The GPS receiver. 904 .receives ; GPS -signals

generated; by .the Global .Positioning .System. indicating the

ppOSlthn i-of, the portable . satellite: K phone K 102.. The

gyrocompass 906 determines. the a21muth and: bearing. of the

., portable - satellite phone .1Q2.4;.The, steering information
- detector 404;.15 coupled .to .the +antenna . controller 400

through.the signal bus 908. e

The ; directional _ .antenna. 402 may, be any
electronlcally steerable antenna. ., A;ClaSS{Qf phased. array
antennas is .preferred. ., In, general, .a .phased array of

independent: antenna,, elements. may be configured..in a

-linear, planar or . yvolumetric array. . Such -an antenna may

be electronically d;rgcted,o;fsteereduby;controllrng the
amplitude and phase of signals applied to each- of the
antenna; elemeﬁts. .- For .example,,.an - anterna beam of a
blanan array,pf.gn;fp:mlyAspdced“antenna.element§;qan be
steered: in angu;arﬁspagenbx-applying.a-signal-&p“gach of

the. antenpa.elements having 'a fixed.time ,shift relative to

.the antenna elements. The shape :.0of the antenna beam may

be: controlled by .applying..signals to each of the . antenna

..; elements, having varying .amplitudes ‘relative to the other

: @ntenna. elements. (.The amplitude of the signals applied to
each antenna.element ,may., be weighted by multiplying by a

.¢respegtivegweight wvalue..;, An:antenna. beam pattern may be

broadened or.,elongated by, reducing..or. eliminating. (weight
equals 0): elements, along an-.axis of the planar array.
>,L . Figure, 8A; shows ' a  folded planar phased array

-~ antenna 602 disposed on the .back and'topusidés 604 and 606
. of a portable. satellite phone. 600. Figure 8B, shows the

. folded .planar.- phased ‘arrayi:antennaA;602.&Having; antenna

elements 608 uniformly disposed on. the back'sideﬂ604 and
antenna elements 610 uniformly disposed. on the top side
606 . of: the folded! planar phased array - antenna 602. The
back anditop .sides 604 and .606 of the,folded‘planarnphaséd

-array antenna. .602; act as:.a‘single pLanaL-arraj;when the

top antenna -elements . :610:are phase.shifted .by 90 degrees
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is(in the' plane' perpendicularYto the back and top"‘s:i'aé's 604

and ' 606) reélative to thos&'on'‘the back  side '604.°" The
folded planar: phased array -antehnd 602 has’ sllghtly Petter
diréctionality than''a planar- array. S AN

NN

Figuré  8A ‘shows:'d shiéld.609 that" shields ' a'l user
from thé electromdgnetic ehergy transmitted by~ the folded
planer phased array antenna 602,‘5A§”3h6wﬁ”iﬁ“Figﬁfe 8A,

the shield 609 is disposed between the folded planar array

_antennd 602 and’ an ear''piéce so that thé usér is shielded

from ‘the ' electromagnétic' energy' especially “when the
antenna iphérie 602 is‘:positidnéd nesxt to thé:user’s head.
Thie ‘$shield 'may inc¢lude: any ‘m&tallic matérial :and may be
“electrically grounded wlth respect to - the folded planar
array’antenna 602% R - S ! B

THe ' antenna . gain “and' "antenna 'directionality are

‘propbrﬁidnalﬁtd’aindmber%of”eiemeﬁts;in\fﬁéiphased'arréy
‘artenna.’ “At Ka band frequén&ies -of “17£30 and!40 Ghz, the
-wavelength “approaches 1.0 “émY ' A- ¢onformal “antenna with:
“guarter - ‘wavelength ‘‘element - spacings ‘ -would océupy

approximately 5 x 5 cm -which:ican‘-actommodate @ '20 ‘x 20
elément array’' at these “frequéenciés. *:* A folded 'planar
phased:array locatéd on’the !top and back 165 dest 606 and 604
of i the folded!'phased ‘drray: anténdid 802" may-provide+ 20 x 8

" . elements ‘on' ‘the ‘top sidé 606 {(~2 X' &% cm)¥idnd> 20 x 20

‘elements on’ the -back ‘side 604 (%57 %5 Em)”* e
Figures ' 9A and< 9B: show: ~anether ' embodiment of a
portable satellite :phone 700 °having a''volumetric phased

‘array antennait702. - As:shown in Fig. 98, the 'phased array
-antenna 702! includes a cylindrical' antenna>body 704 having
~anténna'eléments-706 uniformly ‘disposed on:'the surface of -:

"thescylindrical’ body F04 .- s tie i Seto b

1

"' Pigure 10.-showstan: antenna phone 650 having a hat

phased . array antenna#652. : ‘The, hiat'- ‘phased' array ~antenna
;652 is’ &' volumetric phased:'array antenna.where  the: space
“.enclosed- by -the sides.of the hat phased array antenna 652 "
“is ‘filled with:antenna‘ elemérits..:(not shown)::: The front
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..-surface..662 is. a metalgécnshield, for example. - The shield

662 may be disposed between; the antenna. array ‘elements 670

.and,,.a .user/s head. andigay,.be a.planar metallic shield
... embedded: in the portable ,satellite .phone:r 650.: . ..

'« : « .For. higher end  Ka band .frequencies.-and assuming a

_quarter‘waveléngth spaging, ; the; maximum: number of antenna

elements £70.and, 706 for volumetric antennas 652 and 702,

respectively, is approximately:.64. times the cubic volume

;(in,units.of.gmB;) of  the antennas €52 -and.702::  The hat
. phased array antenna  652:on the top: of.the antenna - phone

650 may, have with a.volume of :roughly (2. %25 cm.or 20 cm’)

and may have.over. 1000: antenna. elements 670:. - .- .- K
Antenna array selection may depend on: 1) high

frequency electronics”reqhired fori-electronic steering; 2)

electromagnetic - properties -of  the o+ antenna;. . .and 3)

dielectric and..shielding structure: .--,Ideally'.the spatial

diversity: of. a,,-volumetric-;array tand: a largest:.number of

:::aptenna: elements ., 670 and .. 706 . is:.most i desirable.. An

antenna. .array -..with.. .the_ largest - gain - and best

~directionality may be the.most preferred. . : ...

“eeieo 00 Bligurejlls shows- a block! diagram. of the pProximity

IO It

detector -406: . The- proximity:detector 406 'may-..include an
infrared device 910, an optical device 912, .a:sonar .device
914.. and- a-.motion.detector 916 The above components are

.coupled.. via. bus 918 .which..ialso couples. the'. proximity

detector to the- .antennha:controller::400. The  function of
the proximity.detector :406-+is to determine .a distance of

‘the object. from the portable satellite..phonei-102 along the

.communication: path . formed. by the directional -antenna 402

: that may :interrupt the  communication:path or be harmed by

.

electromagnetic, energy - transmitted by . the Qgdirectional
antenna- 402. In addition; ra-distance of the iject from
the. cemmunication ;path . may also: be determined.. These

- .distances: togethexr.,. with.:a -known:- antenna.. pattern- of the .

antenna' beam Iormed.by~the directional ‘antenna’ 402 "may be
used to reduce the transmission power of the directed
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-, antenna .402:.0r adapt the ‘i@antdnna bean pattern“tbiﬁrevent

physical -harm. to ‘the:objéctaoonin: L an o r b

. The infrdred device 910 detects the presence of a
human being by sensing arr ‘incréaseé in the infrared “eénergy
relative. to: ‘the sbazkground. ¢ The infrared“device 910 is
useful for detecting+ the' presénce- of 'a person in-'a target
area such. as a° néighborhood bf thé ‘comminication path
formed by the -antenna -beam. - -The motion detector 916
detects: ‘the' presence:'of’: an object'féfmed by detecting a
motionof the. object.¢ .Similar-devices: common *in‘ home
security ‘systems wsea .plurality of infrared detectors or
use sonic beam echoesi‘to -indicateithe presenhce ‘of  a moving

Cobjecti  rh e ot oL roE T e W e i

The "sonar-device 914: may:'determine a distancde ard .
bearing of “the object rrelative ' toi thé: satellite -antenna

'+ 102 wand’ ‘the! antenna beam. '.:The ' ‘sondr- device 914 may

: operatée +similarly: to:‘medical’>imaging: devicés' or:i-'sonic -

tape-measuring. devices commonly "~ used' in - the“building
industry. .'A sonic:'pulse :is emi'ttied by-the sohar -devite’
914 and the round: trip delay.'of the’ ‘gonic pulSe“réercted
from the objectimay be»used: tovdéterminé: the distance and
bearingof ithe .object: relative:!tor'the pofrtable 'satellite

W

csphone 102, . ii: - sh s iy T ik i ivebeen e Lok

. The' optical device 912 :'may:/also be < used for

" determining-:range andubearing.siTwowlénS’éystemstmay be

provided to determine:a. focal:distance to the  object 'based
on:the parallax of the two lensusystems.. Optical parallax
‘is .commonly -used ‘in cameras . for' autofecusing:. - Parallax

inherent.in two lens systems rare'!adjusted until the object

. .is..in-focus: :Since ‘lens iposition is-idiréetly -proportional *:
. ..to 'the distance to .the.object,:'this method may'be applied

to -the:. proximity -"detection! problem on' the’' portable
satellite:phone9102‘to directly 'measure -a: distance  to the

object:.: .; After!.dark, .natural::light! may' be" supplemented
. .with: periodic .flashesof 1light{to::periodically':check for «*

e RN E R A I TR S S T U L
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iobBjects. ;and :determimnel their distance ' from the '~ antenna

beam. o . # RTINSt ¥ % I S R L

o K- preferred ‘emkodiment ofithefprOXimipy detector

: 406q-iS'aa"‘combination» of ‘the " 'optical device' :912 that

provides accurate ranging '.and - the' sonar devicé 914 that

©: may provide general detection ofﬂthefpresence of an object

as' well ras distance-and.bearing ‘information.

‘Figure .12 shows' a .-block ‘diagram of the alarm

-device. 408.. .- The. alarm . device- includes ‘a2 ivisual. alarm

device : 920, '- an audior'ialarm devicé 922 and ‘an -external
alarm- interface. 924:. . The above components! are'’' coupled to
a :signal bus - 926 which:'also ‘couples —fto ‘the ' *antenna
controller 400.s vim i o in e L ‘

"The visual @larm device-may include 'lights -such as

LEDs mounted on:ithe’'portable satellite phone 102. The °

- lights —may bei configured’ so’ that': the . lighting. of a

particular’ -LED'indicates a - warning: of possiblephysical

" Harm ‘whilé: the ‘lighting : of another 'LED ‘may.- indicate an

‘‘inoperative'condition. - In addition,  the LED may be placed
“on ‘the portable :satellite 'phone 102 to indicate to the

user’:a suggestedposture: change -to change the position of
the portable satellite phone 102. .. f.usi. -

SRR ~'The audioi'alarm /device: 922! may “generate audio
alarm sighaIs'direcﬂly“into:the receiver of the portable
‘satellite phone "102 ‘instructing -the :user to ‘eitheér. change"
‘the ©position of ‘the ‘portable "satellite phone 102 or

‘‘informing the user: that an object is jabout to interfere.

with the antenna beam ' and cause ‘a:1ldss -of ctommunication

- with' the -satellite. . The audio alarm device 922 may also

include -an audible alarm separate from the alarm generated
in the receiver of the portable'. satellite phone 102. Such
an audible ‘alarm "may ‘alert ‘a“” person ' (for  example, the
object) ‘-other -than the' user of the possible expéSure to
unacceptable levels of electromagnetlc enerqgy.

-+ v Thelalarm device 408 'alsd’ ‘includes —-an ‘external

‘alarm ‘interface '924'” that ''may' bé ‘coupled- to other alarm
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devices physically separate; from the. .portable: satellite
phone 102. The external alarm interface 924 may:.include
an infrared. link. to.othex ;alarm idevices. that may either
warn or. physically:prevent an object from. entering -into an

‘area -that may: be physically harmful. ..« R N

Figure ;13 :'is . a:.block diagram «f :the ' antenna
controller .;400., - The _antenna.:.controllef: 400. :includes a
processor 500, and .a  memory :502. The- anténna controller
410. include interfaces to other components of the: portable

.satellite-.phone 102..-»+ The '.idnterfaces. are as -follows:

steering,, infermation -detectori interface 1504, directional
antenna interface. 506, proximity detector interface 508,
alarm device interface 510 and interfacéi to. ether portable
satellite phone. elements 512...:/All of -the -above components .
are coupled together: via 'a:.signal. bus 51_41.'_-4-1 Each: of- the
interface ‘components 504-512 contain the necessary devices

. . required-..to, interface, with ;ea_,ch;.-_r;éspeot;ive.,sd_ev;i-'ce.;. For
_example,. .thedirectional: .antenna;;interface: -506,.-ingcludes
all the elect:_forgic;s,- necessary ,to regceive rand transmit
signals: through  the .directional: antenna: -as welkl as the .- =

necessary components required: . to.form;antenna beams in ga
desired direction. dyoovindeg ok Lten o {da

IR &

;.- -The . ; database; :~thaty s contains :,the satellite
positional infoxmétiom_;is, stored--in, the .maemnry $5602.°., Other
uterfacing with: -
each of the: components :of -the portablc .ty llite phone 102

information required for.controlling as

as well as :programs, -required; for..th? .1::r¢SSOL" 500 may

- alspe be stored.in:the memory 502., :

.When: an. instruction to establ::ul o communication

path. is sreceived from: the. ather, portar.. ;satellite phone-

elements: 410 through..:the. interface; .« .other: portable
satellite phone . elgments-.:S_lZ, . the processor::500 r_esponds

by . determining whether the. user ,is a .calling -party or a
‘called  party...., If .the . user: is-.a., calling party, the
_processor searches the database .in the, memory 502 and:..

selects. :an -appropriate.satelljite-of the .satellite .network
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100 based' on criteria‘isuch ras: ‘cost, satellite .position,

‘ete. . If!"the -usér isila called party, - the processor 500
searches the. database ,ito:idetermine ﬁai position - of the

v' i destination: satellite. «Alternatiyely, the. processor 500

.5 may -aliso-_~receive ‘information:. from-: the . destination

~satellite during a .call set up process.

After a;-satelliteurpositioni is determined, the
1 processor, :500 interfaces with the . steering..information
'detectorA 404.;. through -the: steering - information .detector
10 interface 504 to. determine the :position/bearing/attitude
oft the .portable. satellite .phone 102. . .jWhen both the
Satellite. position..’and. the position/bearing/attitude of
‘the. portable satellite rphone y102~‘are-.deterhined, the
-processor 500 sends cappropriate control: information:to the
15 - 'direcCtionali - antenna 1402 -:through the directional antenna.
‘" interface - 506:  to. direct.- arn: antenna ibeam; .toward the

selected/destination satellite.- e e e
o i vAfter . the wcbmmuﬁication~‘pathf:tc-wthe‘;seleéted/
deétination satellite is established, the processor 500
20 .- ' - adaptively  maintains -:the :antenna ‘beam: directed to the
‘ selected/destination 'satellitei‘by moriitoring the satellite
*'7:+i position..as:well’ as.-the:; position/bearing/attitude. of the
m+. ' i-portable sateklite:phene 102-and adjusts. the direction of

‘the .dntenna Peam byxsemding appropriate rparameters:to the

25' .~ + directional ‘antenha--‘through  .the - directional .antenna:
! “'interface - 506. ‘! Thé processor 500: may also .receive
‘positional’! dinformation - 'frem the. selected/destination

satéllite’ to 'assist ithe processor.:500. in directing the

antenna beam!'v' " . oo T T L
20 "%, @7 During'the-call setup process--and:for the duration
of the communicationiwith the'satellite, the processor 500
'activates. the '‘proximity detector 406 to .determine. whether
" thereare objects, such-as people, within a ‘predetermined
-distanceifrom : the ‘antenna: beam. - When -the - proximity
35 " detector ‘detects ‘an object, .-the processor.-500 determines
‘the 'distance * and ‘“bearing of “the .object based:.on the
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information: received from the:proximity. detector:«:406.: The
processor 500 . then takes> alternative .- action .such as
redirecting: the " antennai:-beam, “to.i anothex: satéllibe for
example, to'‘.previent: physical harm to the.-ebject, :modify”’
the ‘antenna beam: 'patternito: reduce  a..power ~level at the
object while .still .communicating withi; ‘the “:.selected
destination satelldte; . 'reduce the':power transmitted by the
directional antenna 402 -and/or 'i::sending .:appropriate

commands  to - -the .alarm! ‘devige «to. output’ a: warning . of

. possible harm-.or’loss .of communication. f - “oad

T

A ierFigure 14 shows a prdcess:. of::communication using
the ' portable satellite phoneé:.A02.:::.In step 51000, a

vcalling'party dials . a number using the portable satellite

" phone 102. :: When ‘the ¢calling - party .dials -a number, the

.processor ‘500: of .the.portable 'satellite phone 102 receives
.an instruction..from the other:.portable’ satellite . phone

elements 410 to estainsh-.scommunicaniOn’rvMith san

-appropriate - satellite. >Thenmii. the »:process:.' goes to step
51002- ! R ! P B IS

. R 5

.In step 'S1002, :the-:prooessorx.SOOV;aCCesses' the v
database stored' .in' "the . memory :i:502 . to".determine. whigh
satellite.of the satellite:netiwork 100..is. most iappropriate

‘for :the number-idialed:by. the-galling ipdrty. .The sagellite

...selection may ‘be based.on.:criteria suchi as:cost, -position

25-. .

30 - e

[

;of the satellites,.'and -the .capability .of the :.satellite and .

the portable satellite:- phone 102 to establish. a complete
communication: path from -the .portable satellite.,phone 102
to the called party.u"Afténcthewappropriaté satellite is
selected, the process goes to step S1004.. ...

. In.'step::'S1004, .. the. processgorr, 500 determines the- .
position: of .the portable satellite phone. 102 .by. accessing

. information :from .-the :"positioni.-detecter . 404::through the

-positijon: detector, ‘interface . 504. - After determining the

© position .:i:of" the.wportable~usateilitethhone.:102, the

- procéssor- 500 -determines.--the . proper-.direction., of an:

.antenna beam::iand--sends appropriate. control. information to
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