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4) uplink acquisition and ranging initiated by subscriber on

the best scan beam.
Although the present invention has been described in detail,
those skilled in the art should understand that they can make
5 various changes, substitutions and alterations herein without
departing from the spirit and scope of the invention in its

broadest form.
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WHAT IS CLAIMED IS:

1 1. For use in a wireless access network comprising a
2 plurality of base stations, each of said plurality of base stations
3 capable of bidirectional time division duplex (TDD) communication
4 with wireless access devices disposed at a plurality of subscriber
5 premises in an associated cell gite of said wireless access

network, a transceiver associated with a first of said plurality of
base stations comprising:

transmit path circuitry associated with a beam forming
network capable of transmitting directed scanning beam signals in
a sector of a cell site associated with said first base station,

wherein said transmit path circuitry transmits at a start of a TDD

frame a broadcast beam signal comprising a start of frame field and

137  subsequently transmits downlink data traffic in a downlink portion

14 of said TDD frame to at least one of said wireless access devices
15 using at least one directed scanning beam signal.
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1 2. The transceiver as set forth in Claim 1 wherein said
2 broadcast beam signal further comprises a first beam map containing
3 scanning beam information usable by said at least one wireless
4 access device to detect said least one directed scanning beam
5 signal.

3;. The transceiver as set forth in Claim 2 wherein said
scanning beam information identifies a downlink time slot in said
downlink portion during which said at least one directed scanning

beam signal transmits said downlink data traffic.

4., The transceiver as set forth in Claim 3 wherein said

scanning beam information identifies at least one modulation format

associated with said at least one directed scanning beam signal.

1 5. The transceiver as set forth in Claim 3 wherein said
2 scanning beam information identifies at least one forward error
3 correction code level associated with said at least one directed
4 scanning beam signal.
_84_
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6. The transceiver as set forth in Claim 2 further
comprising receive path circuitry associated with said beam forming
network capable of receiving uplink data traffic transmitted by
said at least one wireless access device in an uplink portion of

said TDD frame.

7. The transceiver as set forth in Claim 6 wherein said
first beam map further contains uplink transmission information
identifying an uplink time slot in said uplink portion during which
said at least one wireless access device transmits said uplink data

traffic.

8. The transceiver as set forth in Claim 7 wherein said
uplink transmission information further identifies at least one
modulation format used by said at least one wireless access device

to transmit said uplink data traffic.

9. The transceiver as set forth in Claim 8 wherein said
uplink transmission information further identifies at least one at
least one forward error correction code level used by said at least

one wireless access device to transmit said uplink data traffic.
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10. A fixed wireless access network comprising:

a plurality of base stations, each of said base stations
capable of bidirectional time division duplex (TDD) communication
with wireless access devices disposed at a plurality of subscriber
premises in a cell site associated with said each base station,
wherein said each base station comprises:

transmit path circuitry associated with a beam
forming network capable of transmitting directed scanning beam
signals in a sector of said cell site associated with said
each station, wherein said transmit path circuitry transmits
at a start of a TDD frame a broadcast beam signal comprising
a start of frame field and subsequently transmits downlink
data traffic in a downlink portion of said TDD frame to at
least one of said wireless access devices using at least one

directed scanning beam signal.

11. The fixed wireless access network as set forth in
Claim 10 wherein said broadcast beam signal further comprises a
first beam map containing scanning beam information usable by =said
at least one wireless access device to detect said least one

directed scanning beam signal.
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12. The fixed wireless access network as set forth in
Claim 11 wherein said scanning beam information identifies a
downlink time slot in said downlink portion during which said at
least one directed scanning beam signal transmits said downlink

data traffic.

13. The fixed wireless access network as set forth in
Claim 12 wherein said scanning beam information identifies at least
one modulation format associated with said at least one directed

scanning beam signal.

14. The fixed wireless access network as set forth in
Claim 12 wherein said scanning beam information identifies at least
one forward error correction code level associated with said at

least one directed scanning beam signal.

15. The fixed wireless access network as set forth in
Claim 11 wherein said each base station further comprises receive
path circuitry associated with said beam forming network capable of
receiving uplink data traffic transmitted by said at least one

wireless access device in an uplink portion of said TDD frame.
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1 16. The fixed wireless access network as set forth in
2 Claim 15 wherein said first beam map further contains uplink
3 transmission information identifying an uplink time slot in said
4 uplink portion during which said at least one wireless access
5 device transmits said uplink data traffic.

17. The fixed wireless access network as set forth in
Claim 16 wherein said uplink transmission information further
identifies at least one modulation format used by said at least one

wireless access device to transmit said uplink data traffic.

18. The fixed wireless access network as set forth in

Claim 17 wherein said uplink transmission information further

identifies at least one at least one forward error correction code
4 level used by said at least one wireless access device to transmit

5 said uplink data traffic.
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1 15. For wuse in a wireless access network comprising a
2 plurality of base stations, each of said plurality of base stations
3 capable of bidirectional time division duplex (TDD) communication
4 with wireless access devices disposed at a plurality of subscriber
5 premises in an associated cell site of said wireless access
6 network, a method of communicating with a first of said plurality

of base stations comprising the steps of:

transmitting at a start of a TDD frame a broadcast beam
signal comprising a start of frame field capable of synchronizing
receivers in said wireless access devices; and

transmitting downlink data traffic in a downlink portion
of said TDD frame to at least one of said wireless access devices

in a sector of a cell site associated with said first base station

14 using at least one directed scanning beam signal.
1 20. The method as set forth in Claim 19 wherein said
2 broadcast beam signal further comprises a first beam map containing
3 scanning beam information usable by said at least one wireless
4 access device to receive gaid least one directed scanning beam
5 signal.

- 89 =

P.93

PETITIONER NOKIA
Ex.1012



ATTY. DOCKET NO. WEST14-00103 PATENT

1 21. The method as set forth in Claim 20 wherein said scanning
2 beam information identifies a downlink time slot in said downlink
3 portion during which said at least one directed scanning beam
4 signal transmits said downlink data traffic.

1 22. The method as set forth in Claim 21 wherein said scanning

beam information identifies at least one modulation format

associated with said at least one directed scanning beam signal.

23. The method as set forth in Claim 21 wherein said scanning
beam information identifies at least one forward error correction

code level associated with said at least one directed scanning beam

signal.
1 24. The method as set forth in Claim 20 further the step of
2 receiving uplink data traffic transmitted by said at least one
3 wireless access device in an uplink portion of said TDD frame.

P. 94

PETITIONER NOKIA
Ex.1012



ATTY. DOCKET NO. WEST14-00103 PATENT

1 25. The method as set forth in Claim 24 wherein said first

2 beam map further contains wuplink transmission information
3 identifying an uplink time slot in said uplink portion during which
4 said at least one wireless access device transmits said uplink data
5 traffic.

26. The method as set forth in Claim 25 wherein said uplink
transmission information further identifies at least one modulation
format used by said at least one wireless access device to transmit

said uplink data traffic.

27. The method as set forth in Claim 26 wherein said uplink

transmission information further identifies at least one at least

3 one forward error correction code level used by said at least one
4 wireless access device to transmit said uplink data traffic.
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WIRELESS ACCESS SYSTEM USING SELECTIVELY
ADAPTABLE BEAM FORMING IN TDD FRAMES AND
METHOD OF OPERATION

ABSTRACT OF THE DISCLOSURE
5 A transceiver for use in a wireless access network comprising
a plurality of base stations, each of the plurality of base
stations capable of bidirectional time division duplex (TDD)
communication with wireless access devices disposed at a plurality
of subscriber premises in a corresponding cell site of the wireless
access network. The transceiver is associated with a first base
station and comprises transmit path circuitry associated with a
beam forming network for transmitting directed scanning beam

signals in a sector of a cell site of the first base station. The

transmit path circuitry transmits at a start of a TDD frame a
15 broadcast beam signal comprising a start of frame field and
subsequently transmits downlink data traffic in a downlink portion
of the TDD frame to at least one of the wireless access devices

using at least one directed scanning beam.
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RF MODEM SHELF RECEIVES NEW ACCESS REQUESTS FROM
SUBSCRIBER ACCESS DEVICES AND DETERMINES TRAFFIC
REQUIREMENTS FOR EACH NEW AND EXISTING SUBSCRIBER
IN EACH SECTOR OF A SINGLE CELL SITE

!

RF MODEM SHELF DETERMINES FROM SUBSCRIBER TRAFFIC
REQUIREMENTS THE LONGEST DOWNLINK PORTION OF ANY & 610
TDD FRAME IN EACH SECTOR OF A SINGLE CELL SITE

!

ACCESS PROCESSOR (OR RF MODEM SHELF) DETERMINES
ALLOCATION OF DOWNLINK AND UPLINK PORTIONS OF TDD
FRAMES FOR A SINGLE CELL SITE IN ORDER TO MINIMIZE
OR ELIMINATE INTERFERENCE WITHIN THE CELL SITE.
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ACCESS PROCESSOR DETERMINES THE LONGEST DOWNLINK
PORTION OF ANY TDD FRAME ACROSS SEVERAL CLOSELY <+ 620
LOCATED CELL SITES

.

ACCESS PROCESSOR DETERMINES ALLOCATION OF UPLINK

AND DOWNLINK PORTIONS OF TDD FRAMES ACROSS SEVERAL
CLOSELY LOCATED CELL SITES IN ORDER TO MINIMIZE & 625
OR ELIMINATE CELL-TO-CELL INTERFERENCE.

l

DOWNLINK PORTIONS OF TDD FRAMES ARE LAUNCHED
SIMULTANEOUSLY USING DISTRIBUTED TIMING ARCHITECTURE
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RF MODEM SHELF MONITORS DATA TRAFFIC BETWEEN SUBSCRIBERS
AND BASE STATION AND DETERMINES FOR EACH SUBSCRIBER THE
MOST EFFICIENT COMBINATION OF MODULATION FORMAT, FEC CODE,
AND/OR ANTENNA BEAM FORMING FOR THE UPLINK AND DOWNLINK. & 709
DIFFERENT MODULATION FORMAT AND FEC CODE MAY BE USED FOR
DIFFERENT SERVICES (e.g., VOICE, DATA) USED BY A SUBSCRIBER

}

RF MODEM SHELF ASSIGNS SUBSCRIBERS TO MODULATION
GROUPS IN DOWNLINK AND TO SUB-BURST GROUPS IN UPLINK,

}
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COMPLEXITY. BASE STATION TRANSMITS MODULATION GROUPS - 715
TO SUBSCRIBERS IN INCREASING ORDER OF MODULATION FORMAT/
FEC CODE COMPLEXITY

}

BASE STATION RECEIVES REGISTRATION & CONTENTION MINISLOTS
USING LOWEST MODULATION FORMAT/FEC CODE COMPLEXITY. BASE
STATION RECEIVES SUB-BURST GROUPS FROM SUBSCRIBERS IN - 720
INCREASING ORDER OF MODULATION FORMAT/ FEC CODE
COMPLEXITY
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RF MODEM SHELF ASSIGNS CONNECTION ID VALUES TO THE UPLINK
AND TO THE UPLINK CONNECTIONS USED BY A SUBSCRIBER. IF
SUBSCRIBER USES MORE THAN ONE SERVICE (e.g., TWO VOICE, <+ 805
ONE DATA), RF MODEM SHELF ASSIGNS SEPARATE CID VALUES TO
EACH UPLINK AND SEPARATE CID VALUES TO EACH DOWNLINK

!

RF MODEM SHELF MONITORS DATA TRAFFIC BETWEEN SUBSCRIBER
AND BASE STATION AND DETERMINES FOR EACH CONNECTION THE
MOST EFFICIENT COMBINATION OF MODULATION FORMAT, FEC CODE,
AND/OR ANTENNA BEAM FORMING FOR THE UPLINK AND DOWNLINK.

!

RF MODEM SHELF ASSIGNS EACH SUBSCRIBER CONNECTION TO A
MODULATION GROUP IN DOWNLINK AND TO A SUB-BURST GROUP IN ¢ 815
UPLINK
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TO SUBSCRIBERS IN INCREASING ORDER OF MODULATION FORMAT/
FEC CODE COMPLEXITY

l

BASE STATION RECEIVES REGISTRATION & CONTENTION MINISLOTS
USING LOWEST MODULATION FORMAT/FEC CODE COMPLEXITY. BASE
STATION RECEIVES SUB-BURST GROUPS FROM SUBSCRIBERS IN 4 825
INCREASING ORDER OF MODULATION FORMAT/ FEC CODE
COMPLEXITY
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DECLARATION AND POWER OF ATTORNEY

As the below named inventor, I hereby declare that:
My residence, post office address and citizenship are as stated below next to my name.

I'believe I am the original, first and sole inventor of the subject matter which is claimed and
for which a patent is sought on the invention, design or discovery entitled:

“WIRELESS ACCESS SYSTEM USING SELECTIVELY ADAPTABLE BEAM FORMING
IN TDD FRAMES AND METHOD OF OPERATION”

the specification of which is attached hereto.

I'have reviewed and understand the contents of the above-identified specification, including
the claims, as amended by any amendment referred to above;

I acknowledge the duty to disclose to the Office all information known to me to be material
to the patentability of this application as defined by Title 37, Code of Federal Regulations, § 1.56.

I hereby claim no foreign priority benefits under 35 U.S.C. § 119 of any foreign
application(s) for patent or inventor's certificate on which priority is claimed.

I hereby claim no benefit under Title 35, United States Code, § 120 of any United States
application. I acknowledge the duty to disclose to the Office all information known to me to be
material to patentability as defined in § 1.56 which became available between the filing date of any
prior application(s) and the national or PCT international filing date of this application.

I hereby appoint:

William A. Munck, Registration No. 39,308
John T. Mockler, Registration No. 39,775

my attorneys with full power of substitution and revocation, to prosecute this application and to
transact all business in the United States Patent and Trademark Office connected therewith, and to
file and prosecute any international patent applications filed thereon before any international
authorities under the Patent Cooperation Treaty.
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Send correspondence to:

Direct telephone calls to:

Atty. Docket No.:

Docket Clerk

P.O. Drawer 800889
Dallas, Texas 75380
(214) 922-9221

WEST14-00103

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these statements
were made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under § 1001 of Title 18 of the United States Code, and that such
willful false statements may jeopardize the validity of the application or any patent issuing thereon.

Full name of inventor:

Inventor's signature:

Date:

Residence (City, County, State):

Citizenship:

Post Office Address:

Paul F. Struhsaker

Plano, Collin County, Texas
United States of America

5304 Brouette Court
Plano, Texas 75023
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UNITED STATES PATENT AND TRADEMARK OFFICE

COMMISSIONER FOR PATENTS -
UNITED STATES PATENT AND TRADEMARK OFFICE
WASHINGTON, D.C. 20231

www.uspto.gov
| APPLICATION NUMBER | FILING/RECEIPT DATE |  FRSTNAMEDAPPLICANT | ATTORNEY DOCKET NUMBER |
09/948,059 09/05/2001 Paul F. Struhsaker WEST14-00103

CONFIRMATION NO. 5591
FORMALITIES LETTER

NOVAKOV DAVIS & MUNCK

NOVAKOVDAVIS &MUNCK L ma
900 THREE GALLERIA TOWER :

13155 NOEL ROAD

DALLAS, TX 75240

Date Mailed: 10/09/2001

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

‘An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

e The statutory basic filing fee is missing.
Applicant must submit $ 355 to complete the basic filing fee for a small entity.
e Total additional claim fee(s) for this application is $63.
= $63 for 7 total claims over 20.
e The oath or declaration is unsigned.
e To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(l) of

$65 for a small entity in compliance with 37 CFR 1.27, must be submitted with the missing items identified
in this letter.

e The balance due by applicant is $ 483.

A copy of this notice MUST be returned with the reply.

C oy
Customer Service Center
Initial Patent Examination Division (703) 308-1202

PART 3 - OFFICE COPY
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DOCKET NO. WEST14-00103 _ PATENT
v

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of PAUL F. STRUHSAKER
. U.S. Serial No. : 09/948,059

Filed : September 5, 2001

For : WIRELESS ACCESS SYSTEM USING SELECTIVELY BEAM
FORMING IN TDD FRAMES AND METHOD OF OPERATION

Group No. : 2681

Examiner : Not Yet Assigned

BOX MISSING PARTS

Commissioner of Patents
Washington, D. C. 20231

Sir:
RESPONSE TO MISSING PARTS OF APPLICATION
In response to the Notice to File Missing Parts of Application dated February 20, 2001,

attached are the following documents:

1. A copy of the Notice to File Missing Parts of Application;

2. Declaration and Power of Attorney;

3. Fourteen (14) Sheets of Formal Drawings;

4. Assignment and Recordation Form Cover Sheet;

5. Check in the amount of $538.00 to cover the missing parts surcharge patent
application filing fee and assignment recordal fee;

6. Certificate of Mailing by First Class Mail; and,

7. Our postcard receipt.

P.118
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DOCKET No.: WEST14-00103
SERIAL NoO. 09/948,059
PATENT

The Commissioner is hereby authorized to charge any additional fees which may be required,
or credit any overpayment to Novakov Davis Deposit Account No. 50-0208.
Respectfully submitted,

NOVAKOV DAVIS & MUNCK, P.C.

Date: bu /0’ l83) |

illiam A. Munck
Registration No. 39,308
Docket Clerk

P.O. Drawer 800889

Dallas, Texas 75380

Phone: (214) 922-9221

Fax: (214) 969-7557

Email: wmunck@novakov.com
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DOCKET NO. WEST14-00103

¢ e

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

€ application of  : PAUL F. STRUHSAKER

U.S. Serial No. 09/948,059

Filed September 5, 2001

For WIRELESS ACCESS SYSTEM USING SELECTIVELY BEAM
FORMING IN TDD FRAMES AND METHOD OF OPERATION

Group No. 2681

Examiner Not Yet Assigned

BOX MISSING PARTS

Commissioner of Patents
Washington, D. C. 20231

Sir:

CERTIFICATE OF MAILING BY FIRST CLASS MAIL,

The undersigned hereby certifies that the following documents:

AN ol o e

8.

Response to Missing Parts of Application;
A copy of the Notice to File Missing Parts of Application;
Declaration and Power of Attorney; '

~ Assignment and Recordation Form Cover Sheet;

Fourteen (14) Sheets of Formal Drawings;

Check in the amount of $538.00 to cover the missing parts surcharge, patent application
and assignment recordal filing fees;

Certificate of Mailing by First Class Mail; and,

Our postcard receipt.

relating to the above application, were deposited as “First Class Mail”, with the United States Postal
Service, addressed to: BOX MISSING PARTS, Commissioner for Patents, Washington, D.C. 20231,
on December 10, 2001.

Date:_ {2 L1010\ ] d/%«\db‘—

o D 10,200 /20

/William A. Munck

P.O. Drawer 800889 Reg. No. 39,308
Dallas, Texas 75380
Phone: (214) 922-9221

Fax: (214) 969-75:
E-mail: wmunck@novakov.com

7557
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S PATENT AND TRADEMARK OFFIGE /
COMMISSIONER FOR PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE
WASHINGTON, D.C. 2023!

www.uspto.gov
| APPLICATION NUMBER | FILING/RECEIPT DATE |  FRSTNAMEDAPPLICANT | ATTORNEY DOCKET NUMBER |
09/948,059 09/05/2001 Paul F. Struhsaker WEST14-00103

CONFIRMATION NO. 5591
FORMALITIES LETTER

NOVAKOV DAVIS & MUNCK
NOVAKOVDAVIS SMUNCK I
900 THREE GALLERIA TOWER

13155 NOEL ROAD
DALLAS, TX 75240

Date Mailed: 10/09/2001

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

¢ The statutory basic filing fee is missingﬁ 270
Applicant must submit $ Wlete the basic filing fee for a small entity.
o Total additional claim fee(s) for this application is $63.
= $63 for 7 total claims over 20.
o The oath or declaration is unsigned.
¢ To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(l) of

$65 for a small entity in compliance with 37 CFR 1.27, must be submitted with the missing items identified
in this letter.

e The balance due by applicant is $ 383"

*mﬁ@

A copy of this notice MUST be returned with the reply.

o RECEIVED

(S
Customer Service Center OCT 15 Z 001
Initial Patent Examination Division (703) 308-1202
PART 1 - ATTORNEY/APPLICANT COPY NOVAKOV DAVIS & MUNCK
01/16/2002 HBIZUNES 00000015 09948059
02 FC:205 65.00 0P DOCKETED
03 FC:201 370.00 0P
04 FL:203 63.00 0P 0CT 1 6 2001
P. 121
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BQCKET NO. WEST14-00103 PATENT

DECLARATION AND POWER OF ATTORNEY

a below named sole inventor, I hereby declare that:
My residence, post office address and citizenship are as stated below next to my name.

I believe I am an original, first and sole inventor of the subject matter which is claimed and for
which a patent is sought on the invention, design or discovery entitled:

“WIRELESS ACCESS SYSTEM USING SELECTIVELY ADAPTABLE BEAM
FORMING IN TDD FRAMES AND METHOD OF OPERATION”

the specification of which was filed on September 5, 2001 and assigned U.S. Serial No. 09/948,059.

T have reviewed and understand the contents of the above-identified specification, including the
claims, as amended by any amendment referred to above;

I acknowledge the dufy to disclose to the Office all information known to me to be material to
the patentability of this application as defined by Title 37, Code of Federal Regulations, § 1.56.

I hereby claim no foreign priority benefits under 35 U.S.C. §119 of any foreign application(s)
for patent or inventor's certificate on which priority is claimed.

I hereby claim the benefit under Title 35, United States Code, §119(e) of any United States
application(s) listed below and, insofar as the subject matter of each of the claims of this application is
not disclosed in the prior United States application(s) in the manner provided by the first paragraph of
Title 35, United States Code, §112, I acknowledge the duty to disclose to the Office all information
known to me to be material to patentability as defined in § 1.56 which became available between the
filing date of any prior application(s) and the national or PCT international filing date of this application.

APPLICATION SERIAL NO. DATE FILED STATUS

N/A

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States
application(s) listed below and, insofar as the subject matter of each of the claims of this application is
not disclosed in the prior United States application(s) in the manner provided by the first paragraph of
Title 35, United States Code, § 112, I acknowledge the duty to disclose to the Office all information
known to me to be material to patentability as defined in § 1.56 which became available between the
filing date of any prior application(s) and the national or PCT international filing date of this application.

APPLICATION SERIAL NO. DATE FILED STATUS

N/A
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William A. Munck, Registration No. 39,308
John T. Mockler, Registration No. 39,775

I hereby appoint:

all of the firm of NOVAKOV DAVIS & MUNCK, P.C. my attorneys with full power of substitution and
revocation, to prosecute this application and to transact all business in the United States Patent and
Trademark Office connected therewith, and to file and prosecute any international patent applications
filed thereon before any international authorities under the Patent Cooperation Treaty.

Send correspondence to: Docket Clerk
P.O. Drawer 800889
Dallas, Texas 75380
Direct telephone calls to: William A. Munck, Esq.

(214) 922-9221
Atty. Docket No.: WEST14-00103

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these statements
were made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under § 1001 of Title 18 of the United States Code, and that such
willful false statements may jeopardize the validity of the application or any patent issuing thereon.

Full name of sole inventor: Paul F. Struhsaker
Inventor's signature: ‘7@’/ / ﬁ
Date: 9 o d oo /

Residence (City, County, State): Plano, Collin County, Texas
Citizenship: United States of America

Post Office Address: 5304 Brouette Court
Plano, Texas 75023
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RF MODEM SHELF RECEIVES NEW ACCESS
REQUESTS FROM SUBSCRIBER ACCESS DEVICES
605 — AND DETERMINES TRAFFIC REQUIREMENTS FOR
EACH NEW AND EXISTING SUBSCRIBER IN EACH

SECTOR OF A SINGLE CELL SITE

!

RF MODEM SHELF DETERMINES FROM

610 — SUBSCRIBER TRAFFIC REQUIREMENTS THE
LONGEST DOWNLINK PORTION OF ANY TDD

FRAME IN EACH SECTOR OF A SINGLE CELL CITE

!

|
|
|
|
|
|
I
!
|
|
|
|
|
|
|
|
|
|
ACCESS PROCESSOR (OR RF MODEM SHELF) |
DETERMINES ALLOCATION OF DOWNLINK AND |
615 — UPLINK PORTIONS OF TDD FRAMES FOR A SINGLE | . :
' CELL SITE IN ORDER TO MINIMIZE OR |

|

I

I

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

I

1

|

|

ELIMINATE INTERFERENCE WITHIN THE CELL SITE

|

ACCESS PROCESSOR DETERMINES THE LONGEST
620 — DOWNLINK PORTION OF ANY TDD FRAMES
ACROSS SEVERAL CLOSELY LOCATED CELL SITES

}

ACCESS PROCESSOR DETERMINES ALLOCATION
' ‘| OF UPLINK AND DOWNLINK PORTIONS OF TDD
625 — FRAMES ACROSS SEVERAL CLOSELY LOCATED
CELL SITES IN ORDER TO MINIMIZE OR
ELIMINATE CELL-TO- CELL INTERFERENCE

:

DOWNLINK PORTIONS OF TDD FRAMES
630 — ARE LAUNCHED SIMULTANEOUSLY USING
DISTRIBUTED TIMING ARCHITECTURE

CONTINUE| /=

FIG. 6 TN
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705 —

RF MODEM SHELF MONITORS DATA TRAFFIC
BETWEEN SUBSCRIBERS AND BASE STATION
AND DETERMINES FOR EACH SUBSCRIBER THE
MOST EFFICIENT COMBINATION OF MODULATION
FORMAT, FEC CODE, AND/OR ANTENNA BEAM -
FORMING FOR THE UPLINK AND DOWNLINK.
DIFFERENT MODULATION FORMAT AND FEC
CODE MAY BE USED FOR DIFFERENT SERVICES

(e.g., VOICE, DATA) USED BY A SUBSCRIBER

710~— TO MODULATION GROUPS IN DOWNLINK

}

RF MODEM SHELF ASSIGNS SUBSCRIBERS

AND TO SUB-BURST GROUPS IN UPLINK

l

715 —

BASE STATION TRANSMITS MEDIA ACCESS FIELDS
(e.g., SIGNALING, ACK & NACK) USING LOWEST
MODULATION FORMAT/FEC CODE COMPLEXITY.

BASE STATION TRANSMITS MODULATION GROUPS

TO SUBSCRIBERS IN INCREASING ORDER OF
MODULATION FORMAT/FEC CODE COMPLEXITY

720 — MODULATION FORMAT/FEC CODE COMPLEXITY.

}

BASE STATION RECEIVES REGISTRATION &
CONTENTION MINISLOTS USING LOWEST

BASE STATION RECEIVES SUB-BURST GROUPS
FROM SUBSCRIBERS IN INCREASING ORDER OF
MODULATION FORMAT/FEC CODE COMPLEXITY

CONTINUE |
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P. 130

PETITIONER NOKIA

Ex.1012



8/14

RF MODEM SHELF ASSIGNS CONNECTION ID

VALUES TO THE UPLINK AND TO THE UPLINK

. CONNECTIONS USED BY A SUBSCRIBER. IF

805~ SUBSCRIBER USES MORE THAN ONE SERVICE
(e.g., TWO VOICE, ONE DATA), RF MODEM SHELF

ASSIGNS SEPARATE CID VALUES TO EACH UPLINK
AND SEPARATE CID VALUES TO EACH DOWNLINK

!

RF MODEM SHELF MONITORS DATA TRAFFIC
BETWEEN SUBSCRIBER AND BASE STATION AND
810 — DETERMINES FOR EACH CONNECTION THE MOST

EFFICIENT COMBINATION OF MODULATION

FORMAT, FEC CODE, AND/OR ANTENNA BEAM

FORMING FOR THE UPLINK AND DOWNLINK
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815 — CONNECTION TO A MODULATION GROUP IN. "
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! |
BASE STATION TRANSMITS MEDIA ACCESS FIELDS
(e.g., SIGNALING, ACK & NACK) USING LOWEST
820 | MODULATION FORMAT/FEC CODE COMPLEXITY.
BASE STATION TRANSNMITS MODULATION GROUPS
TO SUBSCRIBERS IN INCREASING ORDER OF
MODULATION FORMAT/FEC CODE COMPLEXITY

!

BASE STATION RECEIVES REGISTRATION &
CONTENTION MINISLOTS USING LOWEST
MODULATION FORMAT/FEC CODE COMPLEXITY.
BASE STATION RECEIVES SUB-BURST GROUPS
FROM SUBSCRIBERS IN INCREASING ORDER
OF MODULATION FORMAT/FEC CODE COMPLEXITY

CONTINUE | =

Ton
.

FIG.8 .. -

P. 131

PETITIONER NOKIA
Ex.1012



9/14

6 'Old

006 JOYLNOD
/ AYLINTTILT0HLINOD NVIE OV
TaNNVHO 4Y AACON
016 | N
A || 056 -<
1NdLNO HINHO4 NVY39 «— — 0¥6 AHOMIIN NGO _>_<m_m,
H N 026
\
11 INOD
) i | 3svHd
OGNV
926~(0)« 526~Q)+ ve6~Q)+ ez6~Q)¢ zz6~Q)* 126~ Av13d
9c6 GE6 yE6 Dx,mmm 2€6 1£6
T.x/|._|v_ // // // // //
\ AN \ AN AN
\ \ N\ \
AS \ \ \ \
N\ AN AN \ \
N\ \ N\ \
N\ N\ \ AN \
N\ N\ N\ N
N\ \ AN N\ N\
AN \ N\ \ N
X N\ N\ N\ N\
N\ AY AN \ A
NOILOIMIA ™ g1 Gl pL €1 dl 1L

INO¥4 IAVM

P. 132
PETITIONER NOKIA

Ex.1012



1000

\4 1010

10/14

-30 -20 -10 +10 +20 +30 +40 +50
FIG. 10
CCTHPAN
5
- R -
:"f.'?,,;,,; ':,-
P. 133

PETITIONER NOKIA
Ex.1012



11/14

LLLL

191}

1GLL

ARG

d0SS300dd W3dOW —0¢€LL

¥0SS3008d WIAOW (02}

~LLLL

V.l
/
ANOD | V/Q
43 | g
\ \
¢l €LLL
sng
VoLl |qwNols
/ vLI9Ia
ANOD | V/d
A4 | gy
N
2911 €911 v\m:
ANOD | V/Q ¢
44 [ay -
\ \
¢Sl €611
\

N AviEa s
HLHOIIM XA [
el

W3aow M

AV13a
/LHOIIM XL XL
\
¢ | wossanoud waaow
\
OLLL -

\

00L1

P.134
PETITIONER NOKIA

Ex.1012



12/14
1210
FIG. 12A
1220
L L .y
-50 -40 -30 -20 -10 0 +10 +20 . '*"30 +40 +50
FIG. 12B .
v
P.135

PETITIONER NOKIA
Ex.1012



- 13/14
T~ 1310
FIG. 13A
1320
| | | | L | L
i i i 1 1 | 1
-50 -40 -30 -20 -10 0 +10 +20 +30 +40 +50

P. 136

PETITIONER NOKIA
Ex.1012



14/14

00v1

Wv3g

i A RE 1SVDavOoXg
g Wv3g
NVOS o
v Wv3g
v v\ Z<Ow v
/ N N INOO~ 9Ll hdl /
\ 7
ZdVW |ZdvN | | —|— — — —|=—|—1| 1 dvW | 1 dVI
e e NVOS Wv3g _‘_‘m Ovm o0 0 mom mom o0 mom Nom _‘OM NVOS | INv3g
~ 7 ]
p 7 A \
MNITNMOQ MNITdN MNITNMOG
AYVANNOS 934 ,uvannos 1408
Z40S  INvNS XH/XL

P.137 A
PETITIONER NOKIA

Ex.1012



« 8 >

DOCKET NO. WEST14-00103 _ PATENT
v

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of PAUL F. STRUHSAKER
. U.S. Serial No. : 09/948,059

Filed : September 5, 2001

For : WIRELESS ACCESS SYSTEM USING SELECTIVELY BEAM
FORMING IN TDD FRAMES AND METHOD OF OPERATION

Group No. : 2681

Examiner : Not Yet Assigned

BOX MISSING PARTS

Commissioner of Patents
Washington, D. C. 20231

Sir:
RESPONSE TO MISSING PARTS OF APPLICATION
In response to the Notice to File Missing Parts of Application dated February 20, 2001,

attached are the following documents:

1. A copy of the Notice to File Missing Parts of Application;

2. Declaration and Power of Attorney;

3. Fourteen (14) Sheets of Formal Drawings;

4. Assignment and Recordation Form Cover Sheet;

5. Check in the amount of $538.00 to cover the missing parts surcharge patent
application filing fee and assignment recordal fee;

6. Certificate of Mailing by First Class Mail; and,

7. Our postcard receipt.
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DOCKET No.: WEST14-00103
SERIAL NoO. 09/948,059
PATENT

The Commissioner is hereby authorized to charge any additional fees which may be required,
or credit any overpayment to Novakov Davis Deposit Account No. 50-0208.
Respectfully submitted,

NOVAKOV DAVIS & MUNCK, P.C.

Date: bu /0’ l83) |

illiam A. Munck
Registration No. 39,308
Docket Clerk

P.O. Drawer 800889

Dallas, Texas 75380

Phone: (214) 922-9221

Fax: (214) 969-7557

Email: wmunck@novakov.com
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DOCKET NO. WEST14-00103

¢ e

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

€ application of  : PAUL F. STRUHSAKER

U.S. Serial No. 09/948,059

Filed September 5, 2001

For WIRELESS ACCESS SYSTEM USING SELECTIVELY BEAM
FORMING IN TDD FRAMES AND METHOD OF OPERATION

Group No. 2681

Examiner Not Yet Assigned

BOX MISSING PARTS

Commissioner of Patents
Washington, D. C. 20231

Sir:

CERTIFICATE OF MAILING BY FIRST CLASS MAIL,

The undersigned hereby certifies that the following documents:

AN ol o e

8.

Response to Missing Parts of Application;
A copy of the Notice to File Missing Parts of Application;
Declaration and Power of Attorney; '

~ Assignment and Recordation Form Cover Sheet;

Fourteen (14) Sheets of Formal Drawings;

Check in the amount of $538.00 to cover the missing parts surcharge, patent application
and assignment recordal filing fees;

Certificate of Mailing by First Class Mail; and,

Our postcard receipt.

relating to the above application, were deposited as “First Class Mail”, with the United States Postal
Service, addressed to: BOX MISSING PARTS, Commissioner for Patents, Washington, D.C. 20231,
on December 10, 2001.

Date:_ {2 L1010\ ] d/%«\db‘—

o D 10,200 /20

/William A. Munck

P.O. Drawer 800889 Reg. No. 39,308
Dallas, Texas 75380
Phone: (214) 922-9221

Fax: (214) 969-75:
E-mail: wmunck@novakov.com
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S PATENT AND TRADEMARK OFFIGE /
COMMISSIONER FOR PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE
WASHINGTON, D.C. 2023!

www.uspto.gov
| APPLICATION NUMBER | FILING/RECEIPT DATE |  FRSTNAMEDAPPLICANT | ATTORNEY DOCKET NUMBER |
09/948,059 09/05/2001 Paul F. Struhsaker WEST14-00103

CONFIRMATION NO. 5591
FORMALITIES LETTER

NOVAKOV DAVIS & MUNCK
NOVAKOVDAVIS SMUNCK I
900 THREE GALLERIA TOWER

13155 NOEL ROAD
DALLAS, TX 75240

Date Mailed: 10/09/2001

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

¢ The statutory basic filing fee is missingﬁ 270
Applicant must submit $ Wlete the basic filing fee for a small entity.
o Total additional claim fee(s) for this application is $63.
= $63 for 7 total claims over 20.
o The oath or declaration is unsigned.
¢ To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(l) of

$65 for a small entity in compliance with 37 CFR 1.27, must be submitted with the missing items identified
in this letter.

e The balance due by applicant is $ 383"

*mﬁ@

A copy of this notice MUST be returned with the reply.

o RECEIVED

(S
Customer Service Center OCT 15 Z 001
Initial Patent Examination Division (703) 308-1202
PART 1 - ATTORNEY/APPLICANT COPY NOVAKOV DAVIS & MUNCK
01/16/2002 HBIZUNES 00000015 09948059
02 FC:205 65.00 0P DOCKETED
03 FC:201 370.00 0P
04 FL:203 63.00 0P 0CT 1 6 2001
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OCKET NO.: WEST14-00103 ' PATENT
Customer No. 23990
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of  : PAUL F. STRUHSAKER, ET AL.
U.S. Serial No. : 09/948,059
Filed : September 5, 2001
For : WIRELESS ACCESS - SYSTEM USING SELECTIVELY
ADAPTABLE BEAM FORMING IN TDD FRAMES AND
METHOD OF OPERATION RE
Group No. : 2681 CE,VE D
: , FEB 1 1 2003
Examiner : (Not yet assigned) T h
.Lechnology Center 2600

Commissioner for Patents
Washington, D.C. 20231

Sir:
CERTIFICATE OF MAILING BY FIRST CLASS MA_IL

The undersigned hereby certifies that the following documents:

Postcard receipt;

Information Disclosure Statement;

Form PTO-SB-08;

Copy of International Search Report issued in Int’l Application No.
PCT/1B02/03571;

5. Four (4) references

el o a e

relating to the above application, were deposited as “First Class Mail” with the United States Postal
Service, addressed to Commissioner for Patents, Washington, D.C. 20231, on February 3 ,2003.

Date: Eg l! \;' ag }Z)B Jéﬂ%m
Date: Xw.3li7-d>3' : %Z.GMW//

Milliam A. Munck
Reg. No. 39,308

P.O. Drawer 800889

Dallas, Texas 75380

Phone: (972) 628-3600

Fax: (972) 628-3616

E-mail: wmunck@davismunck.com
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DOCKET NO.: WEST14-00103 ' ‘ PATENT
Customer No. 23990

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of  : PAULF. STRUHSAKER, ET AL.

U.S. Serial No. : 09/948,059

Filed : September 5, 2001

For : WIRELESS ACCESS SYSTEM USING SELECTIVELY
ADAPTABLE BEAM FORMING IN TDD FRAMES AND
METHOD OF OPERATION

Group No. : 2681 RECE,VED

Examiner : (Not yet assigned) FEB 1 1 2003

Commissioner for Patents le_ChHOIOQV Center 2600

Washington, D.C. 20231
Sir:

INFORMATION DISCLOSURE STATEMENT

Pursuant to the duty of disclosure under 37 C.F.R. § 1.56, Applicénf submits this statement.
This submittal is made in accordance with 37 C.F.R. §§ 1.97 and 1.98 and § 609 of the Manual of
Patent Examining Procedure. The patents, publications and other information herein are listed
below and on the attached Form PTO-SB-08. These references were located in a International
Search Report issued in the related PCT Patent Application No. PCT/IB02/03571, a copy of which

is attached hereto. Copies of the listed references are submitted herewith.

U.S. Patents
Patent No. Inventor Date
6,181,955 Dartois Jan. 30, 2001

-1-
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DOCKET NOo. WEST14-00015
SERIAL No. 09/839,729
PATENT

Foreign Patents

Patent No. Country Date
WO 96/37970 PCT Nov. 28, 1996
Publications

BENYAMIN-SEEY AR, Anader, et al; “DRAFT DOCUMENT FOR SC-FDE PHY
LAYER SYSTEM FOR SUB 11 GHz BWA?”; XP-002224912; IEEE 802.16.3c01-
58r2; IEEE 802.16 Broadband Wireless Access Working Group, ‘Online!; May 17,
2001; pages 0-87;
LEIBA, Yigal, et al.; “MAC AND PHY SUPPORT FOR AAS”; XP-002224913;
IEEE C802.16a-02/49; IEEE 802.16 Broadband Wireless Access Working Group,
‘Oneline!; May 10, 2002, pages 1-10
Applicant hereby expressly reserves the right to swear behind the effective dates of any of
the above Patents and to question the relevance and materiality of the Patents and Publications listed
herein, in whole, in part, or in combination, subsequent to filing this Information Disclosure
Statement.

Respectfully submitted,

DAvis MUNCK, P.C.

Date: IM‘N; Q'(Z)J.' 3

liam A. Munck
Registration No. 39,308 .

P.O. Drawer 800889

Dallas, Texas 75380

Phone: (972) 628-3600

Fax: (972) 628-3616

Email: wmunck@davismunck.com
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

= PTO/SB/OBA (10-01)
Approved for use through 10/31/2002. OMB 0651-0031 +
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

- . )
Substitute for form 1449A/PTO Complete if K“°;" —
. X Application Number 09/948,05
STATEMENT BY APPLICANT First Named Inventor Paul F. Struhsaker
Art Unit 2681
(use as many sheets as necessary) Examiner Name Not vet assiened
\_ Sheet | 1 {of | 2 Attomey Docket Number WEST14-00103 y
U.S. PATENT DOCUMENTS
: .. p—ocumentNumber it Name of Patentee or Pages, Columns, Lines, Where
Examiner|Cite Publication Date ) 4
Initials” |No." INumber- Kind Code?(if know§ ~MM-DD-YYYY Applicant of Cited Document Re'”“‘“;:’isrzzgzs o;;elevant
AA |us- 6,181,955 01/30/2001 Dartois
US-
uUs-
us- ]
us- FCENLCDH
us- B AL 4 == b u
uUs- = <
us- rep 1 1 2003
uUs-
us Jgcnnology-Center-2600-
US-
US-
Us-
US-
US-
us-
US-
us-
U-S.
FOREIGN PATENT DOCUMENTS
i ite |———Torelan Patent Document - Name of Patentee or Pages, Columns, Lines,
Examiner| Cite Publication Dat A A . v
Initials” |No." [ " code3 “NUMDber®. Kind Code® (i known) ;Mﬁol?\r(lwave Applicant of Cited Document | gt EEREL 20200, | e
AB WQ 96/37970 11/28/1996 Nokia Tclecommunications QY
Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in

conformance and not considered. Include copy of this form with next communication to applicant.

! Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.qov or MPEP
901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 8 Applicant is to place a check mark here if
English language Translation is attached.

Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case.
Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant
Commissioner for Patents, Washington, DC 20231.
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PTO/SB/08B (10-01)

Approved for use through 10/31/2002. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of inf ion untess it ins a valid OMB
control number.
Complete if Known )
Substitute for form 1449B/PTO 09/948.059
Application Number ;
INFORMATION DISCLOSURE [ gy September 5. 2001

| Filing Date
ST ATEMENT BY APPL'C ANT First Named Inventor, Paul F.256t;:hsaker

Group Art Unit
use as many sheets as necessary) Examiner Name Not yet assigned
\_ Sheet 2 of 2 Attomey Docket Number WEST14-00103 )

OTHER PRIOR ART —~ NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the

F’ft",’"]‘if‘e’ gne1 item {book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
nitials 0. " ’” "

T2

BENYAMIN-SEEYAR, Anader, et al; "DRAFT DOCUMENT FOR SC-FDE PHY LAYER
AC |SYSTEM FOR SUB 11 GHz BWA"; XP-002224912; IEEE 802.16.3c01-58r2; IEEE 802.16
Broadband Wireless Access Working Group, ‘Online!; May 17, 2001; pages 0-87;

LEIBA, Yigal, et al.; "MAC AND PHY SUPPORT FOR AAS"; XP-002224913; IEEE

AD |C802.16a-02/49; IEEE 802.16 Broadband Wireless Access Working Group, ‘Oneline!; May 10,
2002, pages 1-10

RECEIVED
FEB 1 1 2003
Jechnology Center 2600

Examiner Date

—Sianature Co
"EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.

T Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.

Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents,
Washington, DC 20231.
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' INTELLECTU
PCT ~ WORLD CTT !#ax.u :!fa?%% ORGANIZATION

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 : (11) Internationa! Publication Number:

HO04B 1/76, 7/26 Al

‘WO 96/37970

(43) International Publication Date: 28 November 1996 (28.11.96)

(21) International Application Number: PCT/FI96/00293
(22) International Filing Date: 23 May 1996 (23.05.96)

(30) Priority Data:
952532 24 May 1995 (24.05.95) FI

(71) Applicant (for all designated Siates except US): - NOKIA
TELECOMMUNICATIONS OY [FUFI); Mikkylan puis-
totie 1, FIN-02600 Espoo (FI).

(72) Inventors; and ]

(75) Inventors/Applicants (for US only): KESKITALO, Ilkka
[FUFT); Koskitie 5 A, FIN-90500 Oulu (FI). MUSZYNSKI,
Peter [DE/FT); Lansankuja 5§ C, FIN-02630 Espoo (FD).
LAIHO-STEFFENS, Jaana [FUFIl; Minnisténtic 4 B 3,
FIN-02880 Veikkola (FI).

(74) Agent: TEKNOPOLIS KOLSTER OY; Oy Kolster AB, Iso
Roobertinkatu 23, P.O. Box 148, FIN-00121 Helsinki (FT).

(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,
CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IS,
JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, MD,

MG, MK, MN, MW,
ARIPO patent (KE, LS,
(AT, BE, CH, DE,

MX, NO, NZ, PL; PT, RO, RU, SD,

SE. SG, SI SK, TJ, TM, TR, TT, UA, U L

MW, SD, SZ, UG), Eurasian patent

(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent
ES

FR, GB, GR, [E, IT, LU,

DK,
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CIL CM,
NE,

‘GA, GN, ML, MR,

Published
With international search report.

SN, TD, TG). :

(54) Title: METHOD FOR TRANSMITTING PILOT CHANNELS, AND A CELLULAR RADIO SYSTEM

(57) Abstract

The invention relates to a cellular radio system
and a method for transmitting pilot channels in a cellular
radio network, which comprises in each cell at least
one base station (550) communicating with mobile
stations (552, 554) located within its area, which base
stations transmit a data signal in the downlink direction
by using transmission directions changing in time and
which transmit information about the system to the
mobile stations on control channels. In order to enable
as efficient use of the pilot-channels as possible, the
base stations transmit at least one first pilot channel
with a predetermined radiation pattem (560), which
determines the cell coverage area,” and second pilot
channels on transmission directions (556, 558) changing
in time.

300

BNSDOCID: <WO  9637970A1_1_>
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FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front.pages of pamphlets publishing international
applications under the PCT. .
AM Armenia GB United Kingdom - - MW Malawi
AT Austria GE Georgia MX Mexico
‘AU Australia GN Guinea NE Niger
BB Barbados GR Greece : NL Netherlands
BE Belgium HU Hungary NO Norway
BF Burkina Faso 1IE Ireland NZ New Zealand
BG Bulgaria iT Laly . . PL Poland
BJ Benin JP Japan PT Portugal
BR Brazil KE Kenya RO Romania
BY - Belanus KG Kyrgystan i : RU Russian Federation’
CA Canada KP D ic People's Republi SD Sudan .
CF Central African Republic of Korea SE Sweden
CG Congo KR Republic of Korea SG Singapore
CH Swizerland Kz Kazakhstan SI Slovenia
ca Coee d'lvoire LI Liechtenstein SK Siovakia
CcM Cameroon LK Sri Lanka " SN Sencgal
CN China LR Liberia Sz Swaziland
Cs Czechoslovakia LT Lithuania TD Chad
cz Czech Republic . LY Luxembourg . TG Togo
DE Germany . LY Latvia T) Tajikistan
DK Denmark MC Monaco T Trinidad and Tobago
EE Estonia MD Republic of Moldova UA Ukraine
ES Spam MG Madagascer uG Uganda
Fl Finland ML Mali Us United States of Amernica
FR France MN Mongoha vz Uzbekistan
GA Gabon MR Mauritania VN Viet Nam
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Method. for transmitting pilét channels, and a cellular
radio system

The invention relates to a method for

) transmitting pilot channels in a cellular radio network,

which comprises in each cell at least one base station

communicating with mobile stations located within its

area, which base stations transmit a data signal in the

downlink direction by using transmission directions

10 changir}g in time and which transmit information about
the system to the mobile stations on control channels.

~ In order to operate, mobile stations in a

cellulaf .radio network require a great deal of

information about the base station in the area of which

18 they are located. In order to be able to communicate
with the base station, the mobile stations should first

of all be informed of the existence of the base station

and be synchronized with the transmission of the .base
station. They also need information for example about

20 the network which the base station belongs to and about
the traffic channels used. In the present cellular
systems, the base stations . regularly transmit
information of the kind described above in eéach cell on

channels allocated for the purpose. a

25 : The present invention is applicable for use
especially in a cellular system utilizing code division
multiple access. Code division multiple access (CDMA)

is a multiple access method, which is based on the

spread spectrum technique and which has been applied

30 ‘recently in cellular radio systems, in addition to the
< . prior FDMA and TDMA methods. CDMA has several advantages

over the prior methods, for example spectral efficiency

. V and the simplicity of frequency planning. ‘An ‘example of

a known CDMA system is disclosed in the EIA/TIA Interim

35 Standard: Mobile Station-Base Station Compatibility

BNSDOCID: <WO____9637970A1_1_> P. 149
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20

25.

30

35

Standard for Dual-Mode'Widebénd.Spread.SpectruxtCellular

System, TIA/EIA/IS-95, July 1993, EIA/TIA IS-95, which

.1s 1ncorporated herein by reference.

In the CDMA.method the narrow- band data 51gnal
of the user is multlpl;ed to a relatively w1de band by
a steading code having a considerably'broader band than
the data signal. In known test systems, bandwidths such
as 1.25 MHz, 10 MHz and 25 MHz have been used. In
connection with multiplying, the data éignal‘spreads to

the entire band to be used. All users transmit by using -

the same £frequency band simultaneously. A separate

spreadlng code is used over each connection between a

base station and a mobile station, and the signals of,

the different users can be_Adistlngulshed from one

another,in the receivers on the basis of the spreading
code of each user.
" Matched filters provided in the receivers are

 synchronized.with a desired signal, which they recognize
.on the basis of a spreading code. The data signal is

restored in. the receiver to the original band by

-multiplying it again by the same spreading code that was

used during the transmlss10n Signals multiplied by some
other spreading code do not correlate in an ideal case
and are not restored to the narrow band They appear
thus as noise with respect to the de51red signal. The
spreading codes of the system are preferably selected
in such a way that they are mutually orthogonal, i.e.
they do not correlate with each other. '

In a CDMA cellular radio system, it is p0551b1e
to use a so-called pilot channel in the transmission
direction of base station to subscriber equipments i.e.
in the downlink direction. A pilot channel is a data-
unmodulated signal which is transmitted with a spec1f1c
spreading code and utlllZlng the same freguency band on
which the actual traffic channels are situated, the

. P.150
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pilot éignal being distinguishable from them only on the
basis of the spreading code. The pilot signal is a
qhannel known and listened to by all subscriber
egquipments within the cell area, and it is used for
5 example in power measurements and in the generation of
a ‘coherent phase reference. Each base station of the:
system transmits its own pilot signal on the basis of
which the subscriber equipments can distinguish the-
transmissions of different base stations from each
10 other. ) | A

US patent ‘5109390, which is iﬁcorporated herein
by reference, and the aforementioned 1IS-95 standard
disclose a prior art CDMA cellular system utilizing a
separate pilot channel that is transmitted to the same

15 cerrage area with the data signals. o
In a typical mobile phone environment, the
~signals between a base station and a mobile station
propagate along several paths between the transmitter
and the receiver. This multipath propagation is mainly
20 due to the reflections of the signal from the
_.surrounding surfaces. Signals which have propagated
along different paths arrive at the' receiver at
different times due to their different transmission
delays. CDMA differs from the conventional FDMA and TDMA
25 ~in that the multipath propagation can be exploited in
the reception of the signal. The receiver generally
utilized in a CDMA system is a multibranch receiver
structure where each branch is synchronized with a
signal component which has propagated along ' an
30 individual path. Each branch is an independent receiver
b element, the function of which is to compose and
demodulate one received signal component. In a
- conventional CDMA receiver, the signals of the different

receiver elements are combined advantageously, either

BNSDOCID: <WO___9637970A1_1_> )
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coherently or incoherently, whereby a signal of good

“quality is achieved.

10

15

20

25

. CDMA systems can also apply a soft handover
whérein a mobile station may sa.multaneously communicate
with several base stations by utlllzlng macrodiversity. '
The connection quality of the mobile station thus
remains high during the handover and the user does not
notice a break in the connection. '

Interference caused by other connections in the

 desired connection thus appears in the receiver as noise

that 1s evenly distributed. This is also true when a
51gna1 is examined in an angular domain according to the
incoming - directions of the signals detected in "the
receivers. The interference caused by the other
connectlons in the desired connection thus also appears
in the receiver as dlstrlbuted in the angular domain,
i.e. the interference is rather evenly distributed into
the different incoming directions.

» The capacity of the CDMA, which can be measured
by means. of spectral efficiency, has been further
improved with sectorlzatlon A cell is then divided lnto
sectors of a desired size that are serviced by
directional antennas. The mutual noise level caused by

the mobile stations can thus be reduced significantly -

4,:Ln the base station receiver. This is based on the fact

that on average the ;Lnterference is evenly distributed
between the dlfferent 1ncom1ng directions, the number

of which can thus be reduced by means of sectorization.

30

The sectorization can naturally be implemented in both

' transmlssn.on dlrectlons The advantage provided in the

. capacity by the sectorlzatlon is proportional to the

35

number of the sectors.
" A sectorized cell. may also utilize a softer
handover wherein a mobile station performs a handover

from one sector to another by communicating
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