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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

INTERDIGITAL COMMUNICATIONS,
INC., a Delaware corporation,
INTERDIGITAL TECHNOLOGY
CORPORATION, a Delaware corporation,
IPR LICENSING, INC., a Delaware

corporation, and INTERDIGITAL
HOLDINGS, INC., a Delaware corporation,

Plaintiffs,
Civil Action No.:

V.

HUAWEI TECHNOLOGIES CO., LTD., a

Chinese corporation, FUTUREWEI JURY TRIAL DEMANDED

TECHNOLOGIES, INC. D/B/A HUAWEI
TECHNOLOGIES (USA), a Texas

corporation, and HUAWEI DEVICE USA,
INC., a Texas corporation,

Defendants.

COMPLAINT

This is an action for patent infringement. Plaintiffs InterDigital Communications,

Inc., InterDigital Technology Corporation, IPR Licensing, Inc., and InterDigital Holdings, Inc.

(collectively "InterDigital" or "the Plaintiffs"), through their undersigned counsel, bring this

action against Defendants Huawei Technologies Co., Ltd.; FutureWei Technologies, Inc. d/b/a

Huawei Technologies (USA); and Huawei Device USA, Inc. (collectively "Huawei" or the

"Defendants"). In support of this Complaint, InterDigital alleges as follows:
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THE PARTIES

1. Plaintiff InterDigital Communications, Inc. ("InterDigital Communications") is a

Delaware corporation, having its principal place of business at 781 Third Avenue, King of

Prussia, Pennsylvania 19406.

2. Plaintiff InterDigitnl Technology Corporation ("InterDigital Technology") is a

Delaware corporation, having its principal place ofbusiness at 200 Bellevue Parkway, Suite 300,

Wilmington, DE 19809.

3. Plaintiff 1PR Licensing, Inc. ("IPR Licensing") is a Delaware corporation, having

its principal place ofbusiness at 200 Bellevue Parkway, Suite 300, Wilmington, DE 19809.

4. Plaintiff InterDigital Holdings, Inc. is a Delaware corporation, having its principal

place ofbusiness at 200 Bellevue Parkway, Suite 300, Wilmington, DE 19809.1

5. On information and belief, defendant Huawei Technologies Co., Ltd. is a

corporation organized and existing under the laws of the People's Republic of China ("China"),

with its principal place of business at Bantian, Longgang District, Shenzhen, Guangdong

Province 518129, People's Republic of China.

6. On information and belief, defendant FutureWei Technologies, Inc. d/b/a Huawei

Technologies (USA) is a Texas corporation and a subsidiary of Huawei Technologies Co., Ltd.,

having its principal place ofbusiness at 5700 Tennyson Parkway, Suite #500, Plano, TX 75024.

7. On information and belief, defendant Huawei Device USA, Inc. is a Texas

corporation with its principal place of business at 5700 Tennyson Parkway, Suite #600, Plano,

TX 75024.

1 InterDigital Communications, Inc., InterDigital Holdings, Inc., InterDigital Technology
Corporation, and IPR Licensing, Inc. are subsidiaries of InterDigital, Inc., a Pennsylvania
corporation.
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JURISDICTION AND VENUE

8. This is a complaint for patent infringement arising under 35 U.S.C. 271 et seq.

This Court has exclusive subject matter jurisdiction under 28 U.S.C. 1331 and 1338(a).

9. Venue is proper in this district under 28 U.S.C. 1400(b) because Defendants are

subject to personal jurisdiction in this district and therefore "reside" in this district under 28

U.S.C. 1391(c) and 1400(b). On information and belief, Defendants sell various products and

do business throughout the United States, including within this judicial district.

10. Venue is proper in this judicial district under Title 28 U. S. Code 1391(b), (c),

(d) and 1400(b) because this Court has personal jurisdiction over the Defendants by virtue of the

fact that, inter alia, each defendant has purposefully availed itself of the rights and benefits of

Delaware law, regularly does and solicits business in Delaware, has engaged in continuous and

systematic contact with the State of Delaware, and derives substantial revenue from things used

or consumed in the State ofDelaware.

THE PATENTS-IN-SUIT

11. There are three patents at issue in this action: United States Patent Nos.

7, 190,966 ("the '966 patent"), 7,286,847 ("the '847 patent"), and 7,941, 151 ("the '151 patent")

(collectively, "the Patents-in-Suit").

12. The '966 patent is entitled "Method and Apparatus For Performing An Access

Procedure, and issued on March 13, 2007 to inventors Fatih Ozluturk and Gary R. Lomp.

InterDigital Technology owns by assignment the entire right, title, and interest in and to the '966

patent. A true and correct copy of the '966 patent is attached to this Complaint as Exhibit A.

13. The '847 patent is entitled "Method and Apparatus For Performing An Access

Procedure, and issued on October 23, 2007 to inventors Fatih Ozluturk and Gary R. Lomp.
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InterDigital Technology owns by assigmnent the entire right, title, and interest in and to the '847

patent. A true and correct copy of the '847 patent is attached to this Complaint as Exhibit B.

14. The '151 patent is entitled "Method and System For Providing Channel

Assignment Information Used To Support Uplink And Downlink Channels, and issued on May

10, 2011 to inventors Marian Rudolf, Stephen G. Dick, and Phillip J. Pietraski. InterDigital

Technology owns by assignment the entire right, title, and interest in and to the '151 patent. A

true and correct copy of the '151 patent is attached to this Complaint as Exhibit C.

COUNT I
INFRINGEMENT OF THE '966 PATENT

15. InterDigital repeats each and every allegation of the preceding paragraphs as if set

forth fully herein.

16. In violation of 35 U.S.C. 271, Huawei is now, and has been, directly infringing,

contributorily infringing and/or inducing infringement of, the '966 patent by making, using,

importing, offering for sale, and/or selling wireless devices with 3G capabilities in the United

States, including but not limited to the Huawei Activa, E368, MediaPAD (S7 Pro), Unite (118370

MyTouch), and HUA U8680 MYTOUCH and will continue to do so unless enjoined by this

Court.

17. On information and belief, Huawei has had actual and/or constructive knowledge

of the '966 patent since before this Complaint was filed. For example, InterDigital asserted

related patents against fluawei in Investigation Number 337-TA-800 before the U.S.

International Trade Commission. In addition, Huawei will receive notice of the '966 patent

upon the service of the Complaint by InterDigital upon Huawei at the addresses referenced

herein, concurrently with this filing.
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18. On information and belief, the accused Huawei products are specifically designed

to be used in at least a 3G WCDMA system. Specifically, the accused Huawei products

identified by InterDigital to date that are designed to be used in a UMTS (WCDMA) system are

configured to comply with the Release 99, Release 4, HSDPA, HSUPA, and/or HSPA+

standards. Because the accused products are specifically designed to so operate, they have no

substantial non-infringing uses. Accordingly, Huawei contributorily infringes the '966 patent.

19. On information and belief, Huawei, with knowledge of the '966 patent, and

without authority, has actively induced and continues to actively induce infringement by end-

users of at least one claim of the '966 patent, under 35 U.S.C. 271(b), by intentionally inducing

the use, importation, offer for sale, and/or sale of infringing wireless devices with 3G

capabilities, intending to encourage, and in fact encouraging, end-users to directly infringe the

'966 patent. On information and belief, Huawei actively induced infringement by, inter alia,

designing and introducing into the stream of commerce infringing wireless devices with 3G

capabilities, and by publishing manuals and promotional literature describing and instructing in

the operation of the accused devices in an infringing manner and by offering support and

technical assistance to its customers that encourage use of the accused products in ways that

infringe the asserted claims. In addition, Huawei has had actual knowledge of end-users' direct

infringement and that Huawei's acts induced such infringement since at least the date of this

filing, when InterDigital provided to known representatives of Huawei a copy of the complaint

(including claim charts) filed in the U.S. International Trade Commission detailing the

allegations ofHuawei's infringement of the '966 patent.

20. On information and belief, Huawei has continued its infringement despite having

notice of the '966 patent. Huawei has committed and is committing willful patent infringement.
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2 L Huawei's past and continuing infringement of the '966 patent has caused

monetary damage and irreparable injury to InterDigital. Unless and until Huawei's infringement

is enjoined by this Court, it will continue to cause monetary damage and irreparable injury to

InterDigital.

COUNT II
INFRINGEMENT OF THE '847 PATENT

22. InterDigital repeats each and every allegation of the preceding paragraphs as ifset

forth fully herein.

23. In violation of 35 U.S.C. 271, Huawei is now, and has been, directly infringing,

contributorily infringing and/or inducing infringement of, the '847 patent by making, using,

importing, offering for sale, and/or selling wireless devices with 3G capabilities in the United

States, including but not limited to the Huawei Activa, E368, MediaPAD (S7 Pro), Unite (U8370

MyTouch), and HUA U8680 MYTOUCH and will continue to do so unless enjoined by this

Court.

24. On information and belief, Huawei has had actual and/or constructive knowledge

of the '847 patent since before this Complaint was filed. For example, InterDigital asserted

related patents against Huawei in Investigation Number 337-TA-800 before the U.S.

International Trade Commission. In addition, Huawei will receive notice of the '847 patent

upon the service of the Complaint by InterDigital upon Huawei at the addresses referenced

herein, concurrently with this filing.

25. On information and belief, the accused Huawei products are specifically designed

to be used in at least a 3G WCDMA system. Specifically, the accused Huawei products

identified by InterDigital to date that are designed to be used in a UMTS (WCDMA) system are

configured to comply with the Release 99, Release 4, HSDPA, HSUPA, and/or HSPA+
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standards. Because the accused products are specifically designed to so operate, they have no

substantial non-infringing uses. Accordingly, Huawei contributorily infringes the '847 patent.

26. On information and belief, Huawei, with knowledge of the '847 patent, and

without authority, has actively induced and continues to actively induce infringement by end-

users of at least one claim of the '847 patent, under 35 U.S.C. 271(b), by intentionally inducing

the use, importation, offer for sale, and/or sale of infringing wireless devices with 3G

capabilities, intending to encourage, and in fact encouraging, end-users to directly infringe the

'847 patent. On information and belief, Huawei actively induced infringement by, inter alia,

designing and introducing into the stream of commerce infringing wireless devices with 3G

capabilities, and by publishing manuals and promotional literature describing and instructing in

the operation of the accused devices in an infringing manner and by offering support and

technical assistance to its customers that encourage use of the accused products in ways that

infringe the asserted claims. In addition, Huawei has had actual knowledge of end-users' direct

infringement and that Huawei's acts induced such infringement since at least the date of this

filing, when InterDigital provided to known representatives of Huawei a copy of the complaint

(including claim charts) filed in the U.S. International Trade Commission detailing the

allegations ofHuawei's infringement of the '847 patent.

27. On information and belief, Huawei has continued its infringement despite having

notice of the '847 patent. Huawei has committed and is committing willful patent infringement.

28. Huawei's past and continuing infringement of the '847 patent has caused

monetary damage and irreparable injury to InterDigital. Unless and until Huawei's infringement

is enjoined by this Court, it will continue to cause monetary damage and irreparable injury to

InterDigital.
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COUNT III
INFRINGEMENT OF THE '151 PATENT

29. InterDigital repeats each and every allegation of the preceding paragraphs as if

fully set forth herein.

30. In violation of 35 U.S.C. 271, Huawei is now, and has been, directly infringing,

contributorily infringing and/or inducing infringement of, the '151 patent by manufacturing,

using, importing, offeting for sale, and/or selling wireless devices with 4G capabilities in the

United States, including but not limited to the Huawei Activa, and will continue to do so unless

enjoined by this Court.

31. On information and belief, Huawei has had actual and/or constructive knowledge

of the '151 patent since before this Complaint was filed. In addition, Huawei will receive notice

of the '151 patent upon the service of the Complaint by InterDigital upon Huawei at the

addresses referenced herein, concurrently with this filing.

32. The accused Huawei products are specifically designed to be used in at least a 4G

wireless communications system. Specifically, the accused Huawei products identified by

InterDigital to date that are designed to be used in a 4G wireless communications system are

configured to comply with the LTE (Long Term Evolution) standard. Because the accused

products are specifically designed to so operate, they have no substantial non-infringing uses.

Accordingly, Huawei eontributorily infringes the '151 patent.

33. On information and belief, Huawei, with knowledge of the '151 patent, and

without authority, has actively induced and continues to actively induce infringement by end-

users of at least one claim of the '151 patent, under 35 U.S.C. 271(b), by intentionally inducing

the use, importation, offer for sale, and/or sale of infringing wireless devices with 4G

capabilities, intending to encourage, and in fact encouraging, end-users to directly infringe the
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'151 patent. On information and belief, Huawei actively induced infringement by, inter cilia,

designing and introducing into the stream of commerce infringing wireless devices with 4G

capabilities, and by publishing manuals and promotional literature describing and instructing in

the operation of the accused devices in an infringing manner and by offering support and

technical assistance to its customers that encourage use of the accused products in ways that

infringe the asserted claims. In addition, Huawei has had actual knowledge of end-users' direct

infringement and that Huawei's acts induced such infringement since at least the date of this

filing, when InterDigital provided to known representatives of Huawei a copy of the complaint

(including claim charts) filed in the U.S. International Trade Commission detailing the

allegations ofHuawei's infringement of the '151 patent.

34. On information and belief, Huawei has continued its infringement despite having

notice of the '151 patent. Huawei has committed and is committing willful patent infringement.

35. fluawei's past and continuing infringement of the '151 patent has caused

monetary damage and irreparable injury to InterDigital. Unless and until Huawei's infringement

is enjoined by this Court, it will continue to cause monetary damage and irreparable injury to

InterDigital.

JURY DEMAND

36. InterDigital demands a jury trial as to all issues that are triable by a jury in this

action.

PRAYER FOR RELIEF

37. WHEREFORE, InterDigital respectfully requests that this Court enter judgment

against the Defendants as follows:

(a) That Defendants are liable for infringement, contributing to the infringement,

and/or inducing the infringement ofone or more claims of the Patents-in-Suit, as alleged herein;
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(b) That the Defendants and their parents, subsidiaries, affiliates, successors,

predecessors, assigns, and the officers, directors, agents, servants and employees of each of the

foregoing, customers and/or licensees and those persons acting in concert or participation with

any of them, are preliminarily and permanently enjoined and restrained from continued

infringement, including but not limited to using, making, importing, offering for sale and/or

selling products that infringe, and from contributorily and/or inducing the infringement of the

Patents-in-Suit prior to their expiration, including any extensions;

(c) An Order directing Defendants to file with this Court and serve upon Plaintiffs'

counsel within 30 days after the entry of the Order of injunction a report setting forth the manner

and form in which Defendants have complied with the injunction;

(d) An award of damages adequate to compensate InterDigital for the infringement

that has occurred, pursuant to 35 U.S.C. 284, including prejudgment and post-judgment

interest;

(e) An award of treble damages for willful infringement pursuant to 35 U.S.C. 284;

(0 An accounting and/or supplemental damages for all damages occurring after any

discovery cutoff and through the Court's decision regarding the imposition of a permanent

injunction;

(g) An award of attorneys' fees based on this being an exceptional case pursuant to

35 U.S.C. 285, including prejudgment interest on such fees;

(h) Costs and expenses in this action; and

(i) An award of any further relief that this Court deems just and proper.

10
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PROCTOR HEYMAN LLP

/s/Neal C. Belgam
Neal C. Belgam 2721)
E-mail: nbelgam@proctorheyman.com
Melissa N. Donimirski (#4701)
E-mail: mdonimirski@proctorheyman.com
300 Delaware Avenue, Suite 200

Wilmington, Delaware 19801

(302) 472-7300
Counselfor Plaintiffs InterDigital Communications,
Inc., InterDigital Technology Corporation, IPR

Licensing, Inc., and InterDigital Holdings, Inc.

OF COUNSEL:

LATHAM & WATKINS LLP
Ron E. Shulman
E-mail: Ron.Shulman@lw.com
Michael A. Ladra
E-mail: Mike.Ladra@lw.com
140 Scott Drive
Menlo Park, CA 94025

(650) 328-4600

LATHAM & WATKINS LLP

Maximilian A. Grant
E-mail: Max.Grant@lw.com
Bert C. Reiser
E-mail: Bert.Reiser@lw.com
555 Eleventh Street, N.W., Ste. 1000

Washington, DC 20004

(202) 637-2200

WILSON SONSINI
GOODRICH & ROSATI
David S. Steuer
E-mail: dsteuer@wsgr.com
Michael B. Levin
E-mail: mlevin@wsgr.com
Maura L. Rees
E-mail: mrees@wsgr.com
650 Page Mill Road
Palo Alto, CA 94304

(650) 493-9300

Dated: January 2, 2013
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METHOD AND APPARATUS FOR In a CDMA system, the same portion of the frequency
PERFORMING AN ACCESS PROCEDURE spectrum is used for communication by all subscriber units.

1
Each subscriber unit's baseband data signal is multiplied by

CROSS REFERENCE TO RELATED a code sequence, called the "spreading code", which has a

APPLICATION 5 much higher rate than the data. The ratio of the spreading
code rate to the data symbol rate is called the "spreading

1 Ibis application is a continuation of application Ser. No. factor" or the "processing gain". This coding results in a

10/866,851, filed Jun. 14, 2004, now U.S. Pat. No. 7, 117,004 much wider transmission spectrum than the spectrum ofthe

which is a continuation of application Ser. No. 10/400,343, baseband data signal, hence the technique is called "spread
filed Mar. 26, 2003, which issued on Jan. 4, 2005 as U.S. Pat. to spectrum". Subscriber units and their communications can

No. 6,839,567, which is a continuation of Ser. No. 10/086, be discriminated by assigning a unique spreading code to

320, filed Mar. 1, 2002, which issued on May 27, 2003 as each communication link which is called a CDMA channel.
U.S. Pat. No. 6, 571, 105; which is a continuation of appli- Since all communications are sent over the same frequency
cation Ser. No. 09/721,034, filed Nov. 22, 2000, which band, each CDMA communication overlaps communica-

1 issued on Dec. 10, 2002 as U.S. Pat. No. 6,493,563; which 15 tions from other subscriber units and noise-related signals in

is a continuation of application Ser. No. 09/003, 104, filed both frequency and time.
Jan. 6, 1998, which issued on Jan. 30, 2001 as U.S. Pat. No. The use of the same frequency spectrum by a plurality of

6, 181,949; which is a continuation of application Ser. No. subscriber units increases the efficiency of the system.
08/670, 162, filed on Jun. 27, 1996, which issued on Nov. 24, However, it also causes a gradual degradation of the per-
1998 as U.S. Pat. No. 5,841,768; which applications and 20 formance of the system as the number of users increase.

patents are incorporated herein by reference. Each subscriber unit detects communication signals with its

unique spreading code as valid signals and all other signals
BACKGROUND OF THE INVENTION are viewed as noise. The stronger the signal from a sub-

scriber unit arrives at the base station, the more interference
1. Field of the Invention 25 the base station experiences when receiving and demodu-
lbe present invention relates generally to CDMA com- lating signals from other subscriber units. Ultimately, the

munication systems. More specifically, the present invention power from one subscriber unit may be great enough to

relates to a CDMA communication system which utilizes the terminate communications ofother subscriberunits. Accord-
transmission of short codes from subscriber units to a base ingly, it is extremely important in wireless CDMA commu-

station to reduce the time required for the base station to 30 nication systems to control the transmission power of all

detect the signal from a subscriber unit. The improved subscriber units. This is best accomplished by using a closed
detection time allows a faster ramp-up of the initial transmit loop power control algorithm once a communication link is

power from the subscriber units while reducing the unnec- established. A detailed explanation of such a closed loop
essary power overshoot, algorithm is disclosed in U.S. patent application entitled

2. Description of Related Art 35 Code Division Multiple Access (CDMA) System and

The use of wireless telecommunication systems has Method filed concurrently herewith, which is incorporated
grown dramatically in the last decade as the reliability and by reference as if fully set forth.
capacity of the systems have improved. Wireless commu- The control of transmission power is particularly critical
nication systems are being utilized in a variety of applica- when a subscriber unit is attempting to initiate communica-
tions where land line based systems are impractical or 40 tions with a base station and a power control loop has not yet
impossible to use. Applications ofwireless communications been established. Typically, the transmission power required
include cellular phone communications, communications in from a subscriber unit changes continuously as a function of

remote locations, and temporary communications for disas- the propagation loss, interference from other subscribers,
ter recovery. Wireless communication systems have also channel noise, fading and other channel characteristics.
become an economically viable alternative to replacing 45 Therefore, a subscriber unit does not know the power level

aging telephone lines and outdated telephone equipment. at which it should start transmitting. If the subscriber unit
The portion of the RF spectrum available for use by begins transmitting at a power level that is too high, it may

wireless communication systems is a critical resource. The interfere with the communications of other subscriber units
RF spectrum must be shared among all commercial, gov- and may even terminate the communications of other sub-

ernmental and military applications. There is a constant so scriber units. If the initial transmission power level is too

desire to improve the efficiency of wireless communication low, the subscriber unit will not be detected by the base

systems in order to increase system capacity. station and a communication link will not be established.

Code division multiple access (CDMA) wireless commu- There are many methods for controlling transmission

nication systems have shown particular promise in this area. power in a CDMA communication system. For example,
Although more traditional time division multiple access 55 U.S. Pat. No. 5,056,109 (Gilhousen et al.) discloses a

(TDMA) and frequency division multiple access (FDMA) transmission power control system wherein the transmission

systems have improved using the latest technological power of the subscriber unit is based upon periodic signal
advances, CDMA systems, in particular Broadband Code measurements from both the subscriber unit and the base

Division Multiple AccessTM (B-CDMATM) systems, have station. The base station transmits a pilot signal to all

significant advantages over TDMA and FDMA systems. 60 subscriber units which analyze the received pilot signal,
This efficiency is due to the improved coding and modula- estimate the power loss in the transmitted signal and adjust
tion density, interference rejection and multipath tolerance their transmission power accordingly. Each subscriber unit

of B-CDMATM systems, as well as reuse of the same includes a non-linear loss output filter which prevents sud-

spectrum in every communication cell. The format of den increases in power which would cause interference to

CDMA communication signals also makes it extremely 65 other subscriber units. This method is too complex to permit
difficult to intercept calls, thereby ensuring greater privacy a base station to quickly acquire a subscriber unit while

for callers and providing greater immunity against fraud, limiting the interference to other subscriber units. In addi-

3
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tion the propagation losses, interference and noise levels FIG. 10 is a block diagram of the subscriber unit in

experienced in a forward link (transmission from the base accordance with the present invention; and

station to a subscriber unit) is often not the same as in a FIGS. nA and 11B are flow diagrams of the ramp-up
reverse link (transmission from a subscriber unit to the base procedure implemented in accordance with the present
station). Reverse link power estimates based on forward link 5 invention.
losses are not precise.

Many other types of prior art transmission power control DETAILED DESCRIPTION OF THE

systems require complex control signaling between commu- PREFERRED EMBODIMENT

nicating units or preselected transmission values to control
transmission power. These power control techniques are to The preferred embodiment will be described with refer-

inflexible and often impractical to implement. ence to the drawing figures where identical numerals rep-

Accordingly, there is a need for an efficient method of resent similar elements throughout.
controlling the initial ramp-up of transmission power by A communication network 10 embodying the present
subscriber units in a wireless CDMA communication sys- invention is shown in FIG. 1. The communication network

tem. is 10 generally comprises one or more base stations 14, each
of which is in wireless communication with a plurality of

SUMMARY OF THE INVENTION subscriber units 16, which may be fixed or mobile. Each
subscriber unit 16 communicates with either the closest base

The present invention comprises a novel method of con- station 14 or the base station 14 which provides the strongest
trolling transmission power during the establishment of a 20 communication signal. The base stations 14 also communi-
channel in a CDMA communication system by utilizing the cate with a base station controller 20, which coordinates

transmission of a short code from a subscriber unit to a base communications among base stations 14. The communica-
station during initial power ramp-up. The short code is a tion network 10 may also be connected to a public switched

sequence for detection by the base station which has a much telephone network (PSTN) 22, wherein the base station

shorter period than a conventional spreading code. The 25 controller 20 also coordinates communications between the

ramp-up starts from a power level that is guaranteed to be base stations 14 and the PSTN 22. Preferably, each base

lower than the required power level for detection by the base station 14 communicates with the base station controller 20

station. The subscriber unit quickly increases transmission over a wireless link, although a land line may also be

power while repeatedly transmitting the short code until the provided. A land line is particularly applicable when a base

signal is detected by the base station. Once the base station 30 station 14 is in close proximity to the base station controller

detects the short code, it sends an indication to the subscriber 20.
unit to cease increasing transmission power. The use ofshort The base station controller 20 performs several functions.

codes limits power overshoot and interference to other Primarily, the base station controller 20 provides all of the

subscriber stations and permits the base station to quickly operations, administrative and maintenance (0A&M) sig-
synchronize to the spreading code used by the subscriber 35 naling associated with establishing and maintaining all of

unit, the wireless communications between the subscriber units

Accordingly, it is an object of the present invention to 16, the base stations 14, and the base station controller 20.

provide an improved technique for controlling power ramp- The base station controller 20 also provides an interface

up during establishment of a communication channel between the wireless communication system 10 and the

between a CDMA subscriber unit and base station. o PSTN 22. This interface includes multiplexing and demul-

Other objects and advantages ofthe present invention will tiplexing of the communication signals that enter and leave
become apparent after reading the description of a presently the system 10 via the base station controller20. Although the

preferred embodiment. wireless communication system 10 is shown employing
antennas to transmit RF signals, one skilled in the art should

BRIEF DESCRIPTION OF THE DRAWINGS 45 recognize that communications may be accomplished via
microwave or satellite uplinks. Additionally, the functions of

FIG. 1 is a schematic overview ofa code division multiple the base station controller 20 may be combined with a base

access communication system in accordance with the station 14 to form a "master base station".

present invention; Referring to FIG. 2, the propagation of signals between a

FIG. 2 is a diagram showing the operating range of a base 5o base station 14 and a plurality of subscriber units 16 is

station; shown. A two-way communication channel (link) 18 com-

FIG. 3 is a timing diagram of communication signals prises a signal transmitted 21 (Tx) from the base station 14
between a base station and a subscriber unit; to the subscriber unit 16 and a signal received 23 (Rx) by the

FIG. 4 is a flow diagram of the establishment of a base station 14 from the subscriber unit 16. The Tx signal 21
communication channel between a base station and a sub- 55 is transmitted from the base station 14 and is received by the
scriber unit; subscriber unit 16 after a propagation delay M. Similarly, the

FIG. 5 is a graph of the transmission power output from Rx signal originates at the subscriber unit 16 and terminates
a subscriber unit; at the base station 14 after a further propagation delay At.

FIGS. 6A and 6B are flow diagrams of the establishment Accordingly, the round trip propagation delay is 2M. In the
of a communication channel between a base station and a 60 preferred embodiment, the base station 14 has an operating
subscriber unit in accordance with the preferred embodiment range of approximately 30 kilometers. The round trip propa-
of the present invention using short codes; gation delay 24 associated with a subscriber unit 16 at the

FIG. 7 is a graph of the transmission power output from maximum operating range is 200 microseconds.
a subscriber unit using short codes; It should be apparent to those of skill in the art that the

FIG. 8 shows the adaptive selection of short codes; 65 establishment of a communication channel between a base

FIG. 9 is a block diagram of a base station in accordance station and a subscriber unit is a complex procedure involv-
with the present invention; ing many tasks performed by the base station and the
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subscriber unit which are outside the scope of the present In a first embodiment of the present invention the sub-
invention. The present invention is directed to initial power scriber unit 16 starts transmitting at a power level guaran-

ramp-up and synchronization during the establishment of a teed to be lower than what is required and increases trans-

communication channel. mission power output until the correct power level is

Referring to FIG. 3, the signaling between a base station 5 achieved. This avoids sudden introduction of a strong inter-
14 and a subscriber unit 16 is shown. In accordance with the ference, hence improving system 10 capacity.
present invention, the base station 14 continuously transmits The establishment of a communication channel in accor-

a pilot code 40 to all ofthe subscriber units 16 located within dance with the present invention and the tasks performed by
the transmitting range of the base station 14. The pilot code the base station 14 and a subscriber unit 16 are shown in
40 is a spreading code which carries no data bits. The pilot to FIG. 4. Although many subscriber units 16 may be located
code 40 is used for subscriber unit 16 acquisition and within the operating range of the base station 14, reference

synchronization, as well as for determining the parameters will be made hereinafter to a single subscriber unit 16 for

of the adaptive matched filter used in the receiver, simplicity in explaining the operation of the present inven-
The subscriber unit 16 must acquire the pilot code 40 tion.

transmitted by the base station 14 before it can receive or 15 The base station 14 begins by continuously transmitting a

transmit any data. Acquisition is the process whereby the periodic pilot code 40 to all subscriber units 16 located

subscriber unit 16 aligns its locally generated spreading code within the operating range of the base station 14 (step 100).
with the received pilot code 40. The subscriber unit 16 As the base station 14 transmits the pilot code 40 (step 100),
searches through all of the possible phases of the received the base station 14 searches (step 101) for an "access code"

pilot code 40 until it detects the correct phase, (the beginning 20 42 transmitted by a subscriber unit 16. The access code 42
of the pilot code 40). is a known spreading code transmitted from a subscriber unit

The subscriber unit 16 then synchronizes its transmit 16 to the base station 14 during initiation ofcommunications

spreading code to the received pilot code 40 by aligning the and power ramp-up. The base station 14 must search through
beginning of its transmit spreading code to the beginning of all possible phases (time shifts) of the access code 42

the pilot code 40. One implication of this receive and 25 transmitted from the subscriber unit 16 in order to find the
transmit synchronization is that the subscriber unit 16 intro- correct phase. This is called the "acquisition" or the "detec-
duces no additional delay as far as the phase ofthe spreading tion" process (step 101). The longer the access code 42, the
codes are concerned. Accordingly, as shown in FIG. 3, the longer it takes for the base station 14 to search through the
relative delay between the pilot code 40 transmitted from the phases and acquire the correct phase.
base station 14 and the subscriber unit's transmit spreading 30 As previously explained, the relative delay between sig-
code 42 received at the base station 14 is 2At, which is solely nals transmitted from the base station 14 and return signals
due to the round trip propagation delay. received at the base station 14 corresponds to the round trip

In the preferred embodiment, the pilot code is 29,877, 120 propagation delay 2At. The maximum delay occurs at the

chips in length and takes approximately 2 to 5 seconds to maximum operating range of the base station 14, known as

transmit, depending on the spreading factor. The length of 35 the cell boundary. Accordingly, the base station 14 must

the pilot code 40 was chosen to be a multiple of the data search up to as many code phases as there are in the

symbol no matter what kind of data rate or bandwidth is maximum round trip propagation delay, which is typically
used. As is well known by those of skill in the art, a longer less code phases than there are in a code period.
pilot code 40 has better randomness properties and the For a data rate Rb and spreading code rate Rc, the ratio

frequency response of the pilot code 40 is more uniform. 40 L=Rc/Rb is called the spreading factor or the processing
Additionally, a longer pilot code 40 provides low channel gain. In the preferred embodiment of the present invention,
cross correlation, thus increasing the capacity of the system the cell boundaty radius is 30 km, which corresponds to

10 to support more subscriber units 16 with less interference, approximately between 1000 and 2500 code phases in the
The use of a long pilot code 40 also supports a greater maximum round trip delay, depending on the processing
number of random short codes. For synchronization pur- 45 gain.
poses, the pilot code 40 is chosen to have the same period Ifthe base station 14 has not detected the access code after
as all of the other spreading codes used by the system 10. searching through the code phases corresponding to the

Thus, once a subscriber unit 16 acquires the pilot code 40, maximum round trip delay the search is repeated starting
it is synchronized to all other signals transmitted from the from the phase of the pilot code 40 which corresponds to

base station 14. so zero delay (step 102).
During idle periods, when a call is not in progress or During idle periods, the pilot code 40 from the base

pending, the subscriber unit 16 remains synchronized to the station 14 is received at the subscriber unit 16 which
base station 14 by periodically reacquiring the pilot code 40. periodically synchronizes its transmit spreading code gen-
This is necessary for the subscriber unit 16 to receive and erator thereto (step 103). If synchronization with the pilot
demodulate any downlink transmissions, in particular pag- ss code 40 is lost, the subscriber unit 16 reacquires the pilot
ing messages which indicate incoming calls. code 40 and resynchronizes (step 104).

When a communication link is desired, the base station 14 When it is desired to initiate a communication link, the

must acquire the signal transmitted from the subscriber unit subscriber unit 16 starts transmitting the access code 42 back
16 before it can demodulate the data. The subscriber unit 16 to the base station 14 (step 106). The subscriber unit 16

must transmit an uplink signal for acquisition by the base 60 continuously increases the transmission power while
station 14 to begin establishing the two-way communication retransmitting the access code 42 (step 108) until it receives

link. A critical parameter in this procedure is the transmis- an acknowledgment from the base station 14. The base
sion power level of the subscriber unit 16. A transmission station 14 detects the access code 42 at the correct phase
power level that is too high can impair communications in once the minimum power level for reception has been
the whole service area, whereas a transmission power level 65 achieved (step 110). The base station 14 subsequently trans-

that is too low can prevent the base station 14 from detecting mits an access code detection acknowledgment signal (step
the uplink signal. 112) to the subscriber unit 16. Upon receiving the acknowl-
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edgment, the subscriber unit ceases the transmission power sion power level while retransmitting the short code (step
increase (step 114). With the power ramp-up completed, 160) until it receives an acknowledgment from the base

closed loop power control and call setup signaling is per- station 14 that the short code has been detected by the base

formed (step 116) to establish the two-way communication station 14.

link. 5 The access code in the preferred embodiment, as previ-
Although this embodiment limits subscriber unit 16 trans- ously described herein, is approximately 30 million chips in

mission power, acquisition of the subscriber unit 16 by the length. However, the short code is much smaller. The short

base station 14 in this manner may lead to unnecessary code can be chosen to be any length that is sufficiently short

power overshoot from the subscriber unit 16, thereby reduc- to permit quick detection. There is an advantage in choosing

ing the performance of the system 10. 10 a short code length such that it divides the access code

The transmission power output profile of the subscriber period evenly. For the access code described herein, the

unit 16 is shown in FIG. 5. At to, the subscriber unit 16 starts short code is preferably chosen to be 32, 64 or 128 chips in

transmitting at the starting transmission power level Po, length. Alternatively, the short code may be as short as one

which is a power level guaranteed to be less than the power symbol length, as will be described in detail hereinafter.

level required for detection by the base station 14. The 15 Since the start of the short code and the start of the access

subscriber unit 16 continually increases the transmission code are synchronized, once the base station 14 acquires the

power level until it receives the detection indication from the short code, the base station 14 knows that the corresponding
base station 14. For the base station 14 to properly detect the phase of the access code is an integer multiple of N chips
access code 42 from the subscriber unit 16 the access code fromthe phase of the short code where N is the length ofthe

42 must: 1) be received at a sufficient power level; and 2) be 20 short code. Accordingly, the base station 14 does not have to

detected at the proper phase. Accordingly, referring to FIG. search all possible phases corresponding to the maximum

5, although the access code 42 is at a sufficient power level round trip propagation delay.
for detection by the base station 14 at tp, the base station 14 Using the short code, the correct phase for detection by
must continue searching for the correct phase of the access the base station 14 occurs much more frequently. When the

code 42 which occurs at t„, 25 minimum power level for reception has been achieved, the

Since the subscriber unit 16 continues to increase the short code is quickly detected (step 162) and the transmis-

output transmission power level until it receives the detec- sion power overshoot is limited. The transmission power

tion indication from the base station 14, the transmission ramp-up rate may be significantly increased without concern

power of the access code 42 exceeds the power level for a large power overshoot. In the preferred embodiment of

required for detection by the base station 14. This causes 30 the present invention, the power ramp-up rate using the short

unnecessary interference to all other subscriber units 16. If code is 1 dB per millisecond.

the power overshoot is too large, the interference to other The base station 14 subsequently transmits a short code

subscriber units 16 may be so severe as to terminate ongoing detection indication signal (step 164) to the subscriber unit

communications of other subscriber units 16. 16 which enters the second stage ofthe power ramp-up upon

The rate that the subscriber unit 16 increases transmission 35 receiving this indication. In this stage, the subscriber unit 16

power to avoid overshoot may be reduced, however, this ceases transmitting the short code (step 166) and starts

results in a longer call setup time. Those of skill in the art continuously transmitting a periodic access code (step 166).
would appreciate that adaptive ramp-up rates can also be The subscriber unit 16 continues to ramp-up its transmission

used, yet these rates have shortcomings and will not appre- power while transmitting the access code, however the

ciably eliminate power overshoot in all situations. ao ramp-up rate is now much lower than the previous ramp-up

The preferred embodiment of the present invention uti- rate used with the short code (step 168). The ramp-up rate

lizes "short codes" and a two-stage communication link with the access code is preferably 0.05 dB per millisecond.

establishment procedure to achieve fast power ramp-up The slow ramp-up avoids losing synchronization with the

without large power overshoots. The spreading code trans- base station 14 due to small changes in channel propagation
mitted by the subscriber unit 16 is much shorter than the rest 45 characteristics.
of the spreading codes (hence the term short code), so that At this point, the base station 14 has detected the short

the number of phases is limited and the base station 14 can code at the proper phase and power level (step 162). The

quickly search through the code. The short code used for this base station 14 must now synchronize to the access code

purpose carries no data. which is the same length as all other spreading codes and

The tasks performed by the base station 14 and the so much longer than the short code. Utilizing the short code, the

subscriber unit 16 to establish a communication channel base station 14 is able to detect the proper phase of the

using short codes in accordance with the preferred embodi- access code much more quickly. The base station 14 begins
ment of the present invention are shown in FIGS. 6A and 6B. searching for the proper phase of the access code (step 170).
During idle periods, the base station 14 periodically and However, since the start of the access code is synchronized
continuously transmits the pilot code to all subscriber units 55 with the start of the short code, the base station 14 is only
16 located within the operating range of the base station 14 required to search every N chips; where N=the length ofthe

(step 150). The base station 14 also continuously searches short code. ln summary, the base station 14 quickly acquires
for a short code transmitted by the subscriber unit 16 (step the access code of the proper phase and power level by: 1)
152). The subscriber unit 16 acquires the pilot code and detecting the short code; and 2) determining the proper

synchronizes its transmit spreading code generator to the 60 phase of the access code by searching every N chips of the

pilot code (step 154). The subscriber unit 16 also periodi- access code from the beginning of the short code.

cally checks to ensure it is synchronized. If synchronization If the proper phase of the access code has not been

is lost, the subscriber unit 16 reacquires the pilot signal detected after searching the number of phases in the maxi-

transmitted by the base station (step 156). mum round trip delay the base station 14 restarts the search

When a communication link is desired, the subscriber unit 65 for the access code by searching every chip instead of every

16 starts transmitting a short code at the minimum power N chips (step 172). When the proper phase of the access

level Po (step 158) and continuously increases the transmis- code has been detected (step 174) the base station 14
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transmits an access code detection acknowledgment (step acquire the pilot code transmitted by the base station 14. ln

176) to the subscriber unit 16 which ceases the transmission this manner, the pilot code detector 80 maintains synchro-
power increase (step 178) upon receiving this acknowledg- nization with the pilot code. The receiver spreading code

ment. With the power ramp-up completed, closed loop generator 82 generates and outputs a spreading code to the

power control and call setup signaling is performed (step 5 data receiver 78 and the pilot code detector 80. The data

180) to establish the two-way communication link. receiver 78 correlates the spreading code with the baseband

Referring to FIG. 7, although the starting power level P. signal to process the short code detect indication and the

is the same as in the prior embodiment, the subscriber unit access code detect acknowledgment transmitted by the base

16 may ramp-up the transmission power level at a much station 14.

higher rate by using a short code. The short code is quickly ro The transmitter section 74 comprises a spreading code

detected after the transmission power level surpasses the generator 86 which generates and outputs spreading codes to

minimum detection level, thus minimizing the amount of a data transmitter 88 and a short code and access code

transmission power overshoot. transmitter 90. The short code and access code transmitter

Although the same short code may be reused by the 90 transmits these codes at different stages of the power

subscriber unit 16, in the preferred embodiment of the 15 ramp-up procedure as hereinbefore described. The signals
present invention the short codes are dynamically selected output by the data transmitter 88 and the short code and

and updated in accordance with the following procedure. access code transmitter 90 are combined and up-converted
Referring to FIG. 8, the period of the short code is equal to by the RF transmitter 92 for transmission to the base station

one symbol length and the start of each period is aligned 14. The timing of the receiver spreading code generator 82

with a symbol boundary. The short codes are generated from 20 is adjusted by the pilot code detector 80 through the acqui-
a regular length spreading code. A symbol length portion sition process. The receiver and transmitter spreading code

from the beginning of the spreading code is stored and used generators 82, 86 are also synchronized.
as the short code for the next 3 milliseconds. Every 3 An overview of the ramp-up procedure in accordance

milliseconds, a new symbol length portion of the spreading with the preferred current invention is summarized in FIGS.

code replaces the old short code. Since the spreading code 25 11A and 11B. The base station 14 transmits a pilot code

period is an integer multiple of 3 milliseconds, the same while searching for the short code (step 200). The subscriber

short codes are repeated once every period of the spreading unit 16 acquires the pilot code transmitted from the base

code. station 14 (step 202), starts transmitting a short code starting
Periodic updating of the short code averages the interfer- at a minimum power level P. which is guaranteed to be less

ence created by the short code over the entire spectrum. A 30 than the required power, and quickly increases transmission

detailed description of the selection and updating of the power (step 204). Once the received power level at the base

short codes is outside the scope of this invention. However, station 14 reaches the minimum level needed for detection

such a detailed description is disclosed in the related appli- of the short code (step 206) the base station 14 acquires the

cation U.S. patent appin. entitled Code Division Multiple correct phase of the short code, transmits an indication of

Access (CDMA) System and Method. 35 this detection, and begins searching for the access code (step
A block diagram of the base station 14 is shown in FIG. 208). Upon receiving the detection indication, the subscriber

9. Briefly described, the base station 14 comprises a receiver unit 16 ceases transmitting the short code and starts trans-

section 50, a transmitter section 52 and a diplexer 54. An RF milting an access code. The subscriber unit 16 initiates a

receiver 56 receives and down-converts the RF signal slow ramp-up of transmit power while sending the access

received from the diplexer 54. The receive spreading code 40 code (step 210). The base station 14 searches for the correct

generator 58 outputs a spreading code to both the data phase ofthe access code by searching only one phase out of

receiver 60 and the code detector 62. In the data receiver 60, each short code length portion of the access code (step 212).
the spreading code is correlated with the baseband signal to If the base station 14 searches the phases of the access code

extract the data signal which is forwarded for further pro- up to the maximum round trip delay and has not detected the

cessing. The received baseband signal is also forwarded to 45 correct phase, the search is repeated by searching every
the code detector 62 which detects the access code or the phase (step 214). Upon detection of the correct phase ofthe

short code from the subscriber unit 16 and adjusts the timing access code by the base station 14, the base station 14 sends

of the spreading code generator 58 to establish a commu- an acknowledgment to the subscriber unit 16 (step 216).
nication channel 18. Reception ofthe acknowledgment by the subscriber unit 16

In the transmitter section 52 of the base station 14, the so concludes the ramp-up process. A closed loop power control

transmit spreading code generator 64 outputs a spreading is established, and the subscriber unit 16 continues the call

code to the data transmitter 66 and the pilot code transmitter setup process by sending related call setup messages (step
68. The pilot code transmitter 68 continuously transmits the 218).
periodic pilot code. The data transmitter 66 transmits the Although the invention has been described in part by
short code detect indication and access code detect acknowl- 55 making detailed reference to the preferred embodiment,
edgment after the code detector 62 has detected the short such detail is intended to be instructive rather than restric-

code or die access code respectively. The data transmitter tive. It will be appreciated by those skilled in the art that

also sends other message and data signals. The signals from many variations may be made in the structure and mode of

the data transmitter 66 and the pilot code transmitter 68 are operation without departing from the spirit and scope ofthe

combined and up-converted by the RF transmitter 70 for 60 invention as disclosed in the teachings herein.

transmission to the subscriber units 16.
Ablock diagram of the subscriber unit 16 is shown in FIG. What is claimed is:

10. Briefly described, the subscriber unit 16 comprises a 1. A wireless code division multiple access (CDMA)
receiver section 72, a transmitter section 74 and a diplexer subscriber unit comprising:
84. An RF receiver 76 receives and down-converts the RF 65 a circuit configured to synchronize to a pilot signal
signal received from the diplexer 84. A pilot code detector transmitted by a base station associated with a CDMA

80 correlates the spreading code with the baseband signal to network wherein, during idle periods of the subscriber
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unit, the circuit is further configured to remain syn- transmitter, other than a transmission of a first one of

chronized to the pilot signal by periodically acquiring the signals, is at an increased power level with respect
the pilot signal; and to a prior transmission of another one of the signals;

a transmitter configured such that, when the subscriber the transmitter further configured such that, subsequent to

unit is first accessing the CDMA network, the trans- 5 the subscriber unit receiving the indication, the trans-

mitter successively transmits signals until the sub- mitter transmits a signal generated using a remainder of

scriber unit receives from the base station an indication the code,
that a transmitted one of the signals has been detected wherein, prior to receiving the indication, the subscriber

by the base station, wherein each transmission ofone of unit is not uniquely identified to the base station.

the signals by the transmitter, other than a transmission to 4. A base station for use in a code division multiple access

of a first one of the signals, is at an increased power (CDMA) network, comprising:
level with respect to a prior transmission ofanother one a circuit configured to provide a pilot signal such that a

of the signals and wherein the transmitted signals cany subscriber unit is synchronized to the pilot signal and

no data of the subscriber unit; and re-synchronized to the pilot signal if the subscriber
the transmitter further configured such that, subsequent to 15 unit becomes unsynchronized to the pilot signal during

the subscriber unit receiving the indication, the trans- an idle period;
mitter facilitates closed loop power control with respect a receiver configured to receive, from a subscriber unit
to a communication channel associated with the base attempting to first access the network, a signal carrying
station, no data of the subscriber unit; and

wherein, prior to receiving the indication, the subscriber 20 a transmitter configured to transmit to the subscriber unit
unit is not uniquely identified to the base station, an indication that the signal carrying no data of the

2. A wireless code division multiple access (CDMA) subscriber unit has been detected by the base station;
subscriber unit comprising: the transmitter further configured such that, subsequent to

a circuit configured to receive and down convert radio the transmitter transmitting the indication to the sub-
frequency signals to produce baseband signals, the 25 scriber unit, the transmitter facilitates closed loop
baseband signals including a pilot signal and a paging power control with the subscriber unit with respect to

message, the paging message being associated with the
a communication channel associated with the base

subscriber unit, station,
wherein the circuit is further configured to synchronize to wherein, prior to transmitting the indication, the base

the pilot signal and demodulate the paging message; 30 station has not uniquely identified the subscriber unit.
and 5. A wireless code division multiple access (CDMA)

a transmitter configured such that, when the subscriber subscriber unit comprising:
unit is first accessing a CDMA network, the transmitter

a circuit configured to receive and down convert radio
successively transmits signals until the subscriber unit

frequency signals to produce baseband signals, the
receives from a base station associated with the net- 35 baseband signals including a pilot signal and a paging
work an indication that a transmitted one of the signals message, the paging message being associated with the
has been detected by the base station, wherein each subscriber unit,
transmission of one of the signals by the transmitter, wherein the circuit is further configured to synchronize to
other than a transmission ofa first one of the signals, is

the pilot signal and demodulate the paging message;
at an increased power level with respect to a prior ao

and
transmission of another one of the signals and wherein
the transmitted signals cany no data of the subscriber a transmitter configured such that, when the subscriber

unit;
unit is first accessing a CDMA network and wants to

establish communications with a base station associ-
the transmitter further configured such that, subsequent to

the subscriber unit receiving the indication, the trans- 45 ated with the network over a communication channel to

be indicated by the base station, the transmitter suc-
mitter transmits to the base station a message indicating
to the base station that the subscriber unit wants to cessively transmits signals until the subscriber unit

receives from the base station an indication that a
establish a radio connection with the base station over

a communication channel to be indicated by the base transmitted one of the signals has been detected by the

station, 50 base station, wherein each transmission of one of the

wherein, prior to receiving the indication, the subscriber signals by the transmitter, other than a transmission of

unit is not uniquely identified to the base station. a first one of the signals, is at an increased power level

3. A wireless code division multiple access (CDMA) with respect to a prior transmission of another one of

subscriber unit comprising:
the signals;

a circuit configured to synchronize to a pilot signal 55 the transmitter further configured such that the transmitter

transmitted by a base station associated with a CDMA transmits to the base station a message indicating to the

network wherein, if the circuit becomes unsynchro- base station that the subscriber unit wants to establish

nized to the pilot signal during an idle period of the the communications with the base station over the

subscriber unit, the circuit is further configured to communication channel to be indicated by the base

re-synchronize to the pilot signal; 60 station, the message being transmitted only subsequent
a transmitter configured such that, when the subscriber to the subscriber unit receiving the indication,

unit is first accessing the COMA network, the trans- wherein the successively transmitted signals and the mes-

mitter successively transmits signals generated using a sage are generated using a same code,

portion ofa code until the subscriber unit receives from 6. A method for use in a code division multiple access

the base station an indication that a transmitted one of 65 subscriber unit for establishing communications between

the signals has been detected by the base station, said subscriber unit and a base station, said method com-

wherein each transmission of one of the signals by the prising:
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synchronizing to a pilot signal transmitted by said base with respect to a prior transmission ofa code ofthe first

station; type, until the subscriber unit has received the acknowl-
after said synchronizing to the pilot signal, transmitting a edgement signal; and

plurality of different codes by said subscriber unit to (e) transmitting a code of a second type after a deterrni-
said base station wherein each one of the plurality of 5 nation is made that the subscriber unit has received the
different codes, other than a first one of the plurality of acknowledgement signal.
different codes, is transmitted at an increased power 9. A method for use in a code division multiple access

level with respect to a prior transmission ofanother one subscriber unit for establishing communications between
of the plurality of different codes; said subscriber unit and a base station, said method corn-

receiving an acknowledgement by said subscriber unit 10 prising:
from said base station and ceasing transmitting the (a) receiving radio frequency signals;
plurality of different codes, said acknowledgement (b) down converting the received radio frequency signals
indicating to said subscriber unit that said base station to produce baseband signals, the baseband signals
has received at least one of said plurality of different include a pilot signal and a paging message, the paging
codes; and 15 message being associated with the subscriber unit;

transmitting, in response to receipt of said acknowledge- (c) synchronizing to the pilot signal;
ment, an access signal to facilitate communication (d) demodulating the paging message;
initialization between said subscriber unit and said base (e) after said demodulating the paging message and said
station, said access signal as transmitted by said sub- synchronizing to the pilot signal, transmitting a first
scriber unit, and said plurality of different codes, as 20

one of a plurality ofdifferent codes by said subscriber
transmitted by said subscriber unit, being a function of unit to said base station;
a same code. (f) if an acknowledgement is not received, transmitting

7. A method for performing an access procedure in a code another one of the plurality of different codes by said
division multiple access subscriber unit for establishing subscriber unit to said base station;
communications between said subscriber unit and a base 25 (g) repeating step (f) until an acknowledgement is
station, said method comprising: received by said subscriber unit from said base station,

receiving radio frequency signals; said acknowledgement indicating to said subscriber
down converting the received radio frequency signals to unit that said base station has received at least one of

produce baseband signals, the baseband signals include
30

said different codes; and

a pilot signal and a paging message, the paging mes- (h) transmitting, in response to receipt of said acknowl-

sage being associated with the subscriber unit; edgement, an access signal to facilitate communication

synchronizing to the pilot signal; initialization between said subscriber unit and said base

demodulating the paging message; station, said access signal, as transmitted by said sub-

scriber unit, and said different codes, as transmitted byafter said demodulating the paging message and said 35 said subscriber unit, being a function of a same code.
synchronizing to the pilot signal, transmitting a first

10. A subscriber unit operable to perform an accesscode to be used by said base station in establishing
communication between said base station and said procedure in a code division multiple access system for

establishing communications between said subscriber unitsubscriber unit at a first power level, said first code not

providing data of said subscriber unit; 40
and a base station, said subscriber unit comprising:

subsequently transmitting, with respect to said first code a circuit configured to synchronize to a pilot signal
transmitted by said base station wherein, the circuit is

a same or a different code, at increasing power levels
further configured to re-synchronize to the pilot signaluntil an acknowledgement is received by the subscriber
if the subscriber unit becomes unsynchronized to the

unit, reception of said acknowledgement by said sub-
pilot signal during an idle period of the subscriber unit;scriber unit indicating to said subscriber unit that the 45

base station has detected transmission by the subscriber a transmitter; and

unit; and a processor configured to control said transmitter to

transmitting, in response to receipt of said acknowledge- transmit a first code to be used by said base station in

establishing communication between said base station
ment, a signal by said subscriber unit as part of the

and said subscriber unit at a first power level, said first
access procedure wherein the signal includes a second 5°

code that is associated with the same or different code. code not providing data ofsaid subscriber unit, wherein
said processor is further configured to control said

8. A method performed by a code division multiple access transmitter to subsequently transmit, with respect to
subscriber unit for establishing communications between the

said first code a same or a different code, at increasingsubscriber unit and a base station, the method comprising:
55 power levels until an acknowledgement is received by

(a) synchronizing to a pilot signal transmitted by the base the subscriber unit, reception ofsaid acknowledgement
station; by said subscriber unit indicating to said subscriber unit

(b) after said synchronizhig to the pilot signal, transmit- that the base station has detected transmission by the
ting a code of a first type, wherein the code of the first subscriber unit, and said processor is further configured
type does not include data of the subscriber unit; so to control said transmitter to transmit, in response to

(c) determining if the subscriber unit has received an receipt of said acknowledgement, a signal by said

acknowledgement signal from the base station, the subscriber unit as part of the access procedure wherein
acknowledgement signal being an indication to the the signal includes a second code that is associated with
subscriber unit that the base station has received a code the same or different code.
of the first type; ss 11. A subscriber unit for performing an access procedure

(d) repeating the transmitting ofa code ofa first type, each for establishing communications between said subscriber

repeated transmission being at an increased power level unit and a base station, said subscriber unit comprising:
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a circuit configured to synchronize to a pilot signal one of the plurality of different codes until said

transmitted by the base station wherein, the circuit is acknowledgement is received by said subscriber unit

further configured to re-synchronize to the pilot signal from said base station, said acknowkdgement indicat-

if the subscriber unit becomes unsynchronized to the ing to said subscriber unit that said base station has

pilot signal during an idle period; 5 received at least one of said different codes; and

a processor configured to control a transmitter such that said processor further configured to control the transmitter
the transmitter transmits a first one of a plurality of

such that the transmitter transmits, in response to
different codes by said subscriber unit to said base

receipt of said acknowledgement, an access signal to
station; facilitate communication initialization between said

a receiver configured to receive an acknowledgement in

wherein if said acknowledgement is not received, the subscriber unit and said base station, said access signal

processor is configured to control the transmitter such as transmitted by said subscriber unit, and said plurality
that the transmitter transmits another one of the plu- of different codes, as transmitted by said subscriber

rality of different codes by said subscriber unit to said unit, being a function of a same code.

base station; 15

the processor configured to control said transmitter such
that said transmitter repeats the transmitting of another
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METHOD AND SYSTEM FOR PROVIDING introduced on top of an existing HS-SCCH for an HSDPA.

CHANNEL ASSIGNMENT INFORMATION Thus, it is possible to introduce a separate set ofSF-128 DL

USED TO SUPPORT UPLINK AND channels as UL resource assignment channels. With this

DOWNLINK CHANNELS approach, a WTRU would be required to monitor one or more

5 UL resource assignment channels in addition to the
CROSS REFERENCE TO RELATED HS-SCCHs for an HSDPA operation. Althoughthis approach

APPLICATION is conceptually simple, there are many disadvantages with
this scheme, such as WTRU complexity, WTRU battery effi-

This application is a continuation of U.S. patent applica- ciency, and DL spreading code usage.
tion Ser. No. 10/902,704, filed Jul. 29, 2004 now U.S. Pat. No. 10 Therefore, an efficient EU channel assignment scheme is

7,200,405, which claims the benefit of U.S. Provisional necessary for supporting both an EU and an HSDPA opera
Application No. 60/523,049 filed on Nov. 18, 2003, which is tion.

incorporated by reference as if fully set forth.
SUMMARY

FIELD OF INVENTION 15

In one embodiment, the present invention is a method and
The present invention is related to a wireless communica- wireless communication system for providing channel

tion system. Moreparticularly, the present invention is mlated assignment information for supporting a UL channel and a

to a method and system for providing channel assignment DL channel. The system includes at least one Node-B and at

information to support uplink and downlink transmissions. 20 least one WTRU. The WTRU communicates withthe Node-B
via a common control channel, the 1JL channel and the DL

BACKGROUND channel. The WTRU receives a message from the Node-B via
the common control channel. The message includes an indi-

High speed downlink packet access (HSDPA) has been cation ofwhether the message is intended for assigning radio

developed to increase downlink (DL) efficiency and through- 25 resources to the UL channel or the DL channel. The WTRU

put in universal mobile telecommunication system (UMTS) determines whether the message is intended for the WTRU
Release 5 (R5) wideband code division multiple access and, ifso, the WTRU determines whether the message is for
(W-CDMA) systems. The key advantages ofHSDPA as com- assigning radio resources to the UL channel or the DL chan-

pared to UMTS R991R4 are fast and dynamic link adaptation nel. TheWTRU takes an appropriate actionbased on whether
in the DL and a fast layer 1 hybrid automatic repeat request 30 the message is for assigning radio resources to the UL channel
(H-ARQ). Fast link adaptation is achieved by fast scheduling or the DL channel.
DL transmissions in a base station, coupled with fast layer 1 In another embodiment, the present invention is a method
DL signaling channels. The signaling channel, a high speed and time-slottedwireless communication system. The system
shared control channel (HS-SCCH), conveys radio resource includes at least one Node-B, a radio network controller
allocation information to a plurality of wireless transmit/ 35 (RNC) which controls the Node-B, and at least one WTRU
receive units (WTRUs). which communicates with the Node-B via a common control

ln frequency division duplex (FDD), an HS-SCCH is sent channel, a UL channel and a DL channel. The RNC transmits
by means ofa spreading factor (SF)=-128 channelization code a message to the WTRU indicating which time slot TTIs

during a three (3) time slot transmission time interval (TTI). support UL channel transmissions and which time slot TTls
The HS-SCCH indicates that data would be transmitted to a ao support DL channel transmissions.
WTRU on a high speed downlink shared channel (HS-
DSCH) after a particular time offset. The HS-SCCH carries BRIEF DESCRIPTION OF THE DRAWINGS
the following information: 1) channelization-code-set infor-
mation (7 bits); 2) modulation scheme information (1 bit); 3) A moredetailed understanding ofthe invention may be had

transport-block size information (6 bits); 4) H-ARQ process as from the following description ofa preferred example, given
information (3 bits); 5) redundancy and constellation version by way of example and to be understood in conjunction with

(3 bits); 6) new data indicator (1 bit); and 7) a WTRU identity the accompanying drawing wherein:

(16 bits). FIG. 1 is a block diagram of a wireless communication
The HS-SCCH is sent over three (3) time slots (2 ms TTI), system operating in accordance with the present invention;

but consists of two (2) fields. Field 1 (first time slot) contains 50 FIG. 2 is a look-up table for channelization code set map-
channelization code mapping and modulation format infor- ping in an HSDPA, which is utilized in conjunction with the

mation; and field 2 (second and third time slots) contains system of FIG. 1; and

transport block size, H-ARQ information, redundancy ver- FIG. 3 is a flowchart of a process including method steps
sion and a new data indicator along with a WTRU-specific for implementing uplink channPl assignment signaling in

cyclic redundancy check (CRC). 55 accordance with the present invention.

Alternatively, an enhanced uplink (EU) increases uplink
(UL) efficiency and throughput. H-ARQ and Node-B sched- DETAILED DESCRIPTION OF THE PREFERRED

uling is part ofthe EU. Similar to an HSDPA, a new shared DL EMBODIMENTS
control channel for EU operation provides fast and dynamic
allocation of 1JL radio resources for UL transmissions. The so The present invention will be described with reference to

shared DL control channel for the EU needs to ensure low the drawing figures wherein like numerals represent like ele-

allocation latencies and efficient radio resources management ments throughout.
for UL transmissions. Hereinafter, the shared DL control Hereafter, the terminology "WTRU" includes but is not

channel for the purposes of an EU is simply referred to as a limited to a user equipment, a mobile station, a fixed or

1JL resource assigAment channel. 65 mobile subscriber unit, a pager, or any other type of device

In order to implement an EU along with an HSDPA, capable of operating in a wireless environment. When

another UL resource assignment channel for the EU could be referred to hereafter, the terminology "Node-B" includes but

A A. r•ler) 11 PI CMII1n
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is not limited to a base station, a site controller, an access point assignment of radio resources for UL transmission, rather

or any other type of interfacing device in a wireless environ- than DL transmission, or that the codes corresponding to the

ment. channelization-code-set are assigned to UL transmissions.
The present invention is applicable to any type ofwireless In accordance with a second embodiment of the present

communication systems such as UMTS-time division duplex 5 invention, an indication that a particular radio resource is

(TDD) and FDD, time division synchronous code division assigned for UL transmission is provided by means of a

multiple access (TDSCDMA), code division multiple access WTRU-specific CRC. Under current HSDPA specifications,
2000 (CDMA 2000), and CDMA in general or any other type a WTRU-specific CRC is contained inan HS-SCCH field 2.A

ofwireless communication system. 16-bit CRC is computed from the information to be transmit-

The features of the present invention may be incorporated 10 ted, and the computed CRC is masked with a unique 16-bit

into an integrated circuit (IC) or be configured in a circuit WTRU identity (ID). The masked CRC is transmitted to a

comprising a multitude of interconnecting components. WTRU 106 as a WTRU-specific CRC.

The present invention will be described in reference to an In accordance with the second embodiment of the present
HSDPA and an EU, and the terms HSDPA and EU are used invention, this WTRU-specific CRC is modified in a unique
interchangeably with DL and UL, respectively. However, it is and deterministic way to indicate that the demodulated trans-

should be understood that the reference to an HSDPA and an mission is for UL transmission, rather than DL transmission.
EU is just for describing the preferred embodiment of the For example, a WTRU-specific CRC computed for an

present invention, and the teachings of the present invention HSDPA is inverted for an EU before performing a channel

may be applied to any system for utilizing a common control coding. A WTRU 106 performs two (2) different compari-
channel for transmitting channel assignment information for 20 sons, preferably simultaneously, in performing a CRC of the

both UL and DL transmissions simultaneously. received transmission. If the WTRU 106 succeeds in decod-
FIG. 1 is a block diagram of a system 100 for supporting ing the received transmission with a WTRU-specific CRC,

UL and DL operations in accordance with the present inven- the WTRU 106 reco nizes that the transmission is intended
tion. The system 100 includes an RNC 102, a Node-B 104, for an HSDPA, and if the WTRU 106 succeeds in decoding
and a WTRU 106. The Node-B 104 is controlled by the RNC 25 the received transmission with an inverted WTRU-specific
102, and dynamically allocates radio resources for both UL CRC, the WTRU 106 recognizes that the transmission is

and DL transmissions from and to the WTRU 106. Three intended for an EU.
channels are established between the Node-B 104 and the In accordance with a third embodiment of the present
WTRU 106. The channels are a DL channel 108, a UL chan- invention, an indication that a particular radio resource is

nel 110, and a common control channel 112. The common 30 assigned for an EU is provided by means ofa WTRU-specific
control channel 112 is utilized for transmission of channel masking sequence. Under current HSDPA specifications, a

assignment information for both UL and DL transmissions. 40-bit sequence of field 1 is masked with a 40-bit WTRU-

The Node-B 104 is configured to support an HSDPA and specific intermediate code sequence which is generated from

EU operation. Therefore, each Node-B 104 dynamically allo- a 16-bit WTRU ID.
cates radio resources for DL and UL transmissions to and 35 In accordance with the third embodiment, the WTRU-

from the WTRU 106 through an HS-DSCH and an EU chan- specific masking on field 1 is modified in a unique and deter-

nel, respectively. The radio resources assignment information ministic way to indicate that a transmission is intended for an

for both the HS-DSCH and the EU is transmitted through the EU, not for an HSDPA. For example, the inverted 16-bit CRC

common control channel 112. generated in the second embodiment may be used to derive

In accordance with the present invention, the common 40 the 40-bit long masking sequence. Ifthe WTRU 106 succeeds

control channel 112 is utilized for the transmission of radio in decoding the received transmission with a WTRU-specific
resources assignment information for both UL and DL trans- masking sequence, the WTRU 106 recognizes that the trans-

missions and a specific indication is provided to distinguish mission is intended for an HSDPA, and if the WTRU 106

whether the radio resource assignment is for either UL or DL succeeds in decoding the received transmission with an

transmission. Therefore, the common control channel 112 45 inverted WTRU-specific masking sequence, the WTRU 106

occupies a shared DL radio resource space, as definedby a set recognizes that the transmission is intended for an EU.
of SF=128 channelization codes, for both DL and UL trans- With this method, theWTRU 106 can make the distinction

missions simultaneously, and the WTRU 106 is configured to whether an EU or an HSDPA channel assignment has been

recognize whether a particular transmission is intended for transmitted after having received only field 1 of the HS-

assigning radio resources for the DL or the UL transmissions. so SCCH transmission.
In accordance with a first embodiment ofthe present inven- Alternatively, WTRU IDs are allocated by the network in

tion, an indication that a particular radio resource is assigned such a way that a particular WTRU ID does not collide with

for a UL transmission is provided by means ofone ormore of anotherWTRU ID. For example, a first WTRU's inverted ID
the impossible combinations in the channelization code set for EU may be used to indicate a second WTRU's HSDPA

mapping in a current HSDPA. FIG. 2 is a look-up table for 55 service. Therefore, simultaneous detection of presence of a

channelization code set mapping currently used in the UL resource assignment channel and an HS-SCCH is facili-

HSDPA. An HS-SCCH uses seven (7) bits to inform the tated.
WTRU 106 which SF=16 channelization codes are used for In accordance with a fourth embodiment of the present
the corresponding HS-DSCH. Out of the 128 possible com- invention, an indication that a particular radio resource is

binations, eight (8) combinations are not currently used in an 60 assigned for an EU is provided by means of radio resource

HSDPA (see the labeled "redundant area" in FIG. 2). One or control (RRC) context signaling. Preferably, a Node-B 104

more ofthe eight (8) unused combinations is used for assign- allocates separate radio resources for transmission of UL

ing radio resources or indicating that the demodulated trans- radio resources assignment and DL radio resources assign-
mission is for UL transmission, not DL transmission. There- ment. Alternatively, an RNC 102 allocates separate radio

fore, ifthe WTRU 106 determines that a channelization-code- 65 resources for transmission ofUL radio resources assignment
set corresponds to one ofthe impossible combinations ofFIG. and DL radio resources assigament by using RRC signaling
2, the WTRU 106 recognizes that the transmission is for messages.

P I.... I ite•rvrrs •t-- CHOC .4 CPIAI
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5 6
For example, an RRC signaling message from the RNC the WTRU determining whether the downlink control

102 may inform a WTRU 106 in which TTIs to expect an information is intended for the WTRU based on WTRU

HS-SCCH or a UL resource assignment channel. Under cur- identity (ID)-masked cyclic redundancy check (CRC)
rent R5 HSDPA specifications, fifteen (15) time slots include parity bits, and if so determining whether the channel

one (1) frame, and three (3) time slots include one (1) TTI. 5 assignment information is for assigning radio resources

"Even" TrIs may include, for example, time slots 2, 4, 6, 8, for the uplink shared channel or the downlink shared

10, 12 and 14, and "odd" TTIs may include, for example, time channel; and
slots 1, 3, 5, 7, 9, 11, 13 and 15. the WTRU utilizing the radio resources for the uplink

In accordance with the present invention, an RRC transmits shared channel or the downlink shared channel.

signals indicating that a transmission in "even" TTIs is for an to 2. The method of claim 1, wherein the WTRU ID-masked

HS-SCCH and a transmission in "odd" TrIs is for a UL CRC parity bits are derived from a sixteen bit CRC.

resource assignment channel. By not allowing a transmission 3. The method of claim 1, wherein the downlink control

for an HS-SCCH to be transmitted in "odd" TTIs, backwards information includes modulation and coding scheme infor-

compatibility with R5 WTRUs can be ensured. The same set mation.
of SF=128 resources can be used for an HS-SCCH and a UL 15 4. The method of claim 1, wherein the downlink control

resource assignment channel. information includes a new data indicator.

ln accordance with a fifth embodiment of the present 5. The method of claim 1, wherein the downlink control

invention, an indication that a particular radio resource is information includes a redundancy version.

assigned for an EU is provided by means of layer 1 indication 6. The method of claim 1, wherein the downlink control

on an associated DL dedicated channel (DCH). One or more 20 information includes hybrid automatic repeat request
bits on the associated DL DCH are used to indicate imminent (H-ARQ) information.

occurrence of a UL resource assignment channel as opposed 7. The method of claim 1, wherein the physical downlink

to an HS-SCCH by means of a fixed and pre-determined control channel is a common channel.

timing relationship. 8. The method of claim 1, wherein the physical downlink

FIG. 3 is a flowchart of a process 200 including method 25 control channel carries both downlink and uplink channel

steps for implementing UL channel assignment signaling in assignment information simultaneously.
accordance with the present invention. After the process 200 9. The method of claim 1, wherein the downlink control

is initiated (step 202), a message for radio resource assign- information indicates whether the channel assignment infor-

ment is transmitted via a common control channel from a mation is for the uplink shared channel or the downlink

Node-B 104 to a WTRU 106. The WTRU 106 receives and 30 shared channel.
demodulates the message using predetermined codes every 10. The method of claim 1, wherein the determination of

predetermined TTI, for example, every 2 ms (step 204). The whether the channel assignment information is for assigning
WTRU 106 then determines ifthe message is intended for the radio resources for the uplink shared channel or the downlink

WTRU 106 (step 206). A WTRU-specific CRC may be uti- shared channel is basedon the WTRU ID-masked CRC parity
lized for this purpose. If the WTRU 106 determines that the 35 bits.

message is intended for the WTRU 106, the WTRU 106 11. The method of claim 1, wherein the determination of

determines whether the message is for the assignment of whether the channel assignment information is for assigning
radio resources for DL transmission or UL transmission radio resources for the uplink shared channel or the downlink

implementing one of the embodiments of the present inven- shared channel is based on a WTRU-specific masking
tion described above (step 208). The WTRU 106 then takes ao sequence.
appropriate actions (step 210) depending on the decision in 12. The method of claim 1, wherein the determination of

step 208 to receive or transmit data packet via DL or UL whether the channel assignment information is for assigning
channels. For example, the WTRU 106 may recognize radio resources for the uplink shared channel or the downlink

exactly when to initialize a data reception procedure via the shared channel is based on radio resource control (RRC)
DL channel 108 or when to initialize a data transmission 45 signaling.
procedure via the UL channel 110. Currently, an HS-SCCH 13. The method of claim 1, wherein the determination of

for an HSDPA announces an incoming data packet for the whether the channel assignment information is for assigning
WTRU with a fixed two (2) slot offset, whereas the present radio resources for the uplink shared channel or the downlink

invention can inform the WTRU when it has an opportunity to shared channel is based on a transmit time interval.

transmit a packet via the UL, (e.g., four slots from now). so 14. The method of claim 1, wherein the determination of

While this invention has been particularly shown and whether the channel assignment information is for assigning
described with reference to preferred embodiments, it will be radio resources for the uplink shared channel or the downlink

understood by those skilled in the art that various changes in shared channel is based on at least one of the WTRU ID-

form and details may be made therein without departing from masked CRC parity bits, a WTRU-specific masking
the scope of the invention described hereinabove. 55 sequence, radio resource control (RRC) signaling, or a trans-

mit time interval.
What is claimed is: 15. The method of claim 1 wherein the downlink channel

1. A method for utilizing channel assignment information assignment information is carried in one time interval and the

for an uplink shared channel or a downlink shared channel, uplink channel assignment information is carried in another

the method comprising: 60 time interval.
a wireless transmit/receive unit (WTRU) receiving down- 16. A wireless transmit/receive unit (WTRU) for utilizing

link control information including downlink or uplink channel assignment information for an uplink shared channel

channel assignment information via a same physical or a downlink shared channel, the WTRU comprising:
downlink control channel, both downlink channel a receiver configured to receive downlink control informa

assignment information and uplink channel assignment 65 tion including downlink or uplink channel assignment
information being received via the same physical down- information via a same physical downlink control chan-

link control channel; nel, both downlink channel assignment information and

..e.r,ro, rSfl GI,1111,11
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uplink channel assignment information being received a scheduler for generating configured to generate channel

via the same physical downlink control channel; and assignment information to assign radio resources to the

a controller configured to determine whether the downlink WTRU for the uplink shared channel and or the down-

control information is intended for the WTRU based on link shared channel; and

WTRU identity (ID)-masked cyclic redundancy check 5 a transmitter for transmitting configured to transmit down-

(CRC) parity bits and to determine whether the channel link control information including uplink or downlink

assignment information is for assigning radio resources channel assignment information and WTRU identity
for the uplink shared channel or the downlink shared (ID)-masked cyclic redundancy check (CRC) parity bits

channel, and utiliiing the radio resources for the uplink to the WTRU via a same physical downlink control

shared channel or the downlink shared channel. 10 channel, both downlink channel assignment information

17. The WTRU of claim 16, wherein the WTRU and uplink channel assignment infonnation being trans-

ID-masked CRC parity bits are derived from a sixteen bit mitted via the same physical downlink control channel,
CRC. the downlink control information including an indica-

18. The WTRU ofclaim 16, wherein the downlink control
15

tion indicating whether the channel assignment infor-

information includes modulation and coding scheme infor- mation is for assigning the radio resources for the uplink
mation. shared channel or the downlink shared channel.

19. The WTRU ofclaim 16, wherein the downlink control 32. The Node-B of claim 31, wherein the WTRU ID-

information includes a new data indicator. masked CRC parity bits are derived from a sixteen bit CRC.

20. The WTRU ofclaim 16, wherein the downlink control 20 33. The Node-B ofclaim 31, wherein the downlink control

information includes a redundancy version. information includes modulation and coding scheme infor-

21. The WTRU ofclaim 16, wherein the downlink control mation.

information includes hybrid automatic repeat request 34. The Node-B ofclaim 31, wherein the downlink control

(H-ARQ) information. information includes a new data indicator.

22. The WTRU ofclaim 16, wherein the physical downlink 25 35. The Node-B ofclaim 31, wherein the downlink control

control channel is a common channel. information includes a redundancy version.

23. The WTRU ofclaim 16, wherein thephysical downlink 36. The Node-B ofclaim 31, wherein the downlink control

control channel carries both downlink and uplink channel information includes hybrid automatic repeat request
assignment information simultaneously. (H-ARQ) information.

24. The WTRU ofclaim 16, wherein the downlink control 30 37. The Node-B of claim 31, wherein the physical down-

information indicates whether the channel assignment infor- link control channel is a common channel.

mation is for the uplink shared channel or the downlink 38. The Node-B of claim 31, wherein the physical down-

shared channel. link control channel carries bothdownlinkand uplinkchannel

25. The WIRU ofclaim 16, wherein the determination of assignment information simultaneously.
whether the channel assignment information is for assigning 35 39. The Node-B of claim 31, wherein the indicating
radio resources for the uplink shared channel or the downlink whether the channel assignment information is for assigning
shared channel is based on theWTRU ID-masked CRC parity the radio resources for the uplink shared channel or downlink

bits. shared channel is based on the WTRU ID-masked CRC parity
26. The WTRU ofclaim 16, wherein the determination of bits.

whether the channel assignment information is for assigning ao 40. The Node-B of claim 31, wherein the indicating
radio resources for the uplink shared channel or the downlink whether the channel assignment information is for assigning
shared channel is based on a WTRU-specific masking the radio resources for the uplinkshared channel or downlink

sequence. shared channel is based on a WTRU-specific masking
27. The WTRU ofclaim 16, wherein the determination of sequence.

whether the channel assignment information is for assigning 45 41. The Node-B of claim 31, wherein the indicating
radio resources for the uplink shared channel or the downlink whether the channel assignment information is for assigning
shared channel is based on radio resource control (RRC) the radio resources for the uplinkshared channel or downlink

signaling, shared channel is based on radio resource control (RRC)
28. The WTRU of claim 16, wherein the determination of signaling.

whether the channel assignment information is for assigning so 42. The Node-B of claim 31, wherein the indicating
radio resources for the uplink shared channel or the downlink whether the channel assignment information is for assigning
shared channel is based on a transmit time interval, the radio resources for the uplink shared channel or downlink

29. The WTRU of claim 16, wherein the determination of shared channel is based on a transmit time interval.

whether the channel assignment information is for assigning 43. The Node-B of claim 31, wherein the indicating
radio resources for the uplink shared channel or the downlink 55 whether the channel assignment information is for assigning
shared channel is based on at least one of the WTRU ID- the radio resources for theuplink shared channel or downlink

masked CRC parity bits, a WTRU-specific masking shared channel is based on at least one of the WTRU ID-

sequence, radio resource control (RRC) signaling, or a trans- masked CRC parity bits, a WTRU-specific masking
mit time interval, sequence, radio resource control (RRC) signaling, or a trans-

30. The WTRU ofclaim 16 wherein the downlink channel 60 mit time interval.

assignment information is carried in one time interval and the 44. The Node-B ofclaim 31 wherein the downlink channel

uplink channel assigament information is carried in another assignment information is carried in one time interval and the

time interval. uplink channel assignment information is carried in another

31. A Node-B for selectively providing channel assign- time interval.

ment information to a wireless transmit/receive unit (WTRU) 65 45. A method for providing channel assignment informa-

for an uplink shared channel and or a downlink shared chan- tion for an uplink shared channel or a downlink shared chan-

nel, the Node-B comprising: nel via a downlink control channel, the method comprising:

aLA 113110e IlnintsnazA 11/1R/9f119
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a Node B generating channel assignment information to 53. The method of claim 45, wherein the indicating

assign radio resources to a wireless transmit/receive unit whether the channel assignment information is for assigning
(WTRU) for the uplink shared channel or the downlink the radio resources for the uplink shared channel or downlink
shared channel; and shared channel is based on the WTRU ID-masked CRC parity

the Node B transmitting downlink control information 5 bits.
including uplink or downlink channel assignment infor- 54. The method of claim 45, wherein the indicating
mation and WTRU identity (ID)-masked cyclic redun- whether the channel assignment information is for assigning
dancy check (CRC) parity bits to the WTRU via a same the radio resources for the uplink shared channel or downlink
physical downlink control channel, both downlink chan- shared channel is based on a WTRU-specific masking
nel assignment information and uplink channel assign-

io sequence.
ment information being transmitted via the same physi- 55. The method of claim 45, wherein the indicating
cal downlink control channel, the downlink control

whether the channel assignment information is for assigning
information including an indication indicating whether

the radio resources for the uplink shared channel or downlink
the channel assignment information is for assigning the

shared channel is based on radio resource control (RRC)
radio resources for the uplink shared channel or the
downlink shared channel. 15 signaling.

46. The method of claim 45, wherein the WTRU 56. The method of claim 45, wherein the indicating
ID-masked CRC parity bits are derived from a sixteen bit whether the channel assignment information is for assigning
CRC. the radio resources for the uplinkshared channel or downlink

47. The method ofclaim 45, wherein the downlink control shared channel is based on a transmit time interval.

information includes modulation and coding scheme infor_ 20 57. The method of claim 45, wherein the indicating
mation. whether the channel assignment information is for assigning

48. The method of claim 45, wherein the downlink control the radio resources for the uplinkshared channel or downlink

information includes a new data indicator. shared channel is based on at least one of the WTRU ID-

49. The method of claim 45, wherein the downlink control masked CRC parity bits, a WTRU-specific masking
information includes a redundancy version. 25 sequence, radio resource control (RRC) signaling, or a trans

50. The method ofclaim 45, wherein the downlink control mit time interval.

information includes hybrid automatic repeat request 58. The method ofclaim 45 wherein the downlink channel

(H-ARQ) information, assignment information is carried in one time interval and the

51. The method ofclaim 45, wherein the physical downlink uplink channel assignment information is carried in another

control channel is a common channel. 30 time interval.

52. The method ofclaim 45, wherein the physical downlink
control channel carries both downlink and uplink channel

assignment information simultaneously.

_a ir•errs moo 11 /1 APIA19
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENTNO.: 7,941, 151 B2 Page 1 of 2

APPLICATION NO.: 11/709970
DATED: May 10, 2011

INVENTOR(S): Rudolf et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

ON THE TITLE PAGE

Item (75) "Inventors:" delete "Phillip" and insert --Philip--.

Item (63) "Related U.S. Application Data", delete "10/902,704" and insert --10/902,740--.

Item (56) U.S. PATENT DOCUMENTS, page 2, left column, after "2004/0043783 Al 3/2004

Anderson", delete "2004/0085939 Al 5/2004 Boumendil et al.".

Item (56) FOREIGN PATENT DOCUMENTS, page 2, left column, after "EP 1248476 10/2002",

delete "EP 1324500 12/2002".

Item (56) FOREIGN PATENT DOCUMENTS, page 2, left column, after "GB 2382956 12/2001",

delete "GB 2383956 12/2001".

Item (56) FOREIGN PATENT DOCUMENTS, page 2, left column, after "TW 276382 5/1996",

delete "TW 276382 9/2005".

Item (56) OTHER PUBLICATIONS, page 2, left column, after "R1-02-1277, delete "Noika, and

insert --Nokia,

Item (56) OTHER PUBLICATIONS, page 2, right column, after "WGI Meeting 22, (Aug. 2001)
available at http://www", delete ".3goo." and insert --.3gpp.--.

Item (56) OTHER PUBLICATIONS, page 3, right column, after "(Release 5), 3GPP TS", delete

"25.212" and insert --25.222--.

Signed and Sealed this

Twenty-seventh Day of December, 2011

r/1144, 7*et
David J. Kappos

Director ofthe United States Patent and Trademark Office
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CERTIFICATE OF CORRECTION (continued) Page 2 of 2

U.S. Pat. No. 7,941,151 B2

IN THE SPECIFICATION

At column 1, line 10, after "Ser. No." delete "10/902,704" and insert --10/902,740--.

IN THE CLAIMS

At Claim 31, colunm 7, line 64, after "Node-B for", delete "selectively"

At Claim 31, column 7, line 66, after "shared channel", delete "and".

At Claim 31, column 8, line 1, after "a scheduler" delete "for generating".

At Claim 31, column 8, line 3, after "shared channel", delete "and".

At Claim 31, column 8, line 5, after "a transmitter", delete "for transmitting".
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