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) ) Attorney Docket Number | 1-2-0674US04
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Application Number

Title of Invention | SUPPORTING ENHANCED UPLINK TRANSMISSION DURING SOFT HANDOVER

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:

Applicant 1 [ Remove |

Applicant Authority (®Inventor | (OLegal Representative under 35U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name | Suffix
Goudong Zhang |

Residence Information (Select One) (¢) US Residency () Non US Residency () Active US Military Service

City | Farmingdale State/Province | NY Country of Residencei | US

Citizenship under 37 CFR 1.41(b)i | CN
Mailing Address of Applicant:

Address 1 490 Main Street, Apt. C8

Address 2

City Farmingdale State/Province NY
Postal Code 11735 Countryi | US

Applicant 2 [ Remove |

Applicant Authority (®Inventor | (OLegal Representative under 35U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name | Suffix
Sung-Hyuk Shin |

Residence Information (Select One) (o) US Residency (O Non US Residency () Active US Military Service

City | Northvale State/Province | NJ Country of Residencei | US

Citizenship under 37 CFR 1.41(b)i | US
Mailing Address of Applicant:

Address 1 104 Eidner Way

Address 2

City Northvale State/Province NJ
Postal Code 07647 Countryi | US

Annlicant 3 [ Remove |

Applicant Authority @Inventor OLegaI Representative under 35 U.S.C. 117 OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name | Suffix
Stephen E. Terry |

Residence Information (Select One) (¢) US Residency () Non US Residency () Active US Military Service

City | Northport State/Province | NY Country of Residencei | US
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Application Number

Title of Invention
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Citizenship under 37 CFR 1.41(b) i uUs

Mailing Address of Applicant:

Address 1 15 Summit Avenue

Address 2

City Northport State/Province NY

Postal Code 11768 Countryi | US

Applicant 4 [ Remove

Applicant Authority (® Inventor

OLegaI Representative under 35 U.S.C. 117

(OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name | Suffix
James A. Miller |

Residence Information (Select One) (o) US Residency () Non US Residency () Active US Military Service

City | Verona State/Province | NJ Country of Residencei | US

Citizenship under 37 CFR 1.41(b) us

Mailing Address of Applicant:

Address 1 18 Louisburg Square

Address 2

City Verona State/Province NJ

Postal Code 07044 Countryi | US

Aoplicant 5 [@I
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Prefix| Given Name Middle Name Family Name | Suffix
Stephen G. Dick |

Residence Information (Select One) (o) US Residency
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(O Active US Military Service

City | Nesconset State/Province | NY Country of Residencei | US
Citizenship under 37 CFR 1.41(b)i uUs

Mailing Address of Applicant:

Address 1 61 Bobann Drive
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City Nesconset State/Province NY

Postal Code 11767 Countryi | US

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

[CAdd_]

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33{a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number

24374
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SUPPORTING ENHANCED UPLINK TRANSMISSION DURING SOFT HANDOVER

Email Address | AddEmail |  [Remove Emaill

Application Information:

Title of the Invention SUPPORTING ENHANCED UPLINK TRANSMISSION DURING SOFT HANDOVER
Attorney Docket Number| 1-2-0674US04 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 4 Suggested Figure for Publication (if any) | 3

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under 35 U.S.

[] C.122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in another country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 24374

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.
Prior Application Status | Pending [Rem_T]
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 11434330 2006-05-15
Prior Application Status | Patented [Rem_T]
Aﬁﬂ:ﬁgﬂ?" Continuity Type Prior;\‘/:[;:)tl)i:?tion (YlY:iY"\r;?MDMa—tSD) Patent Number (Y\I(S\'(S‘\l;?MDl\z-tl?)D)
11434330 Continuation of 10962720 2004-10-12 7046648 2006-05-16
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Application Number

Title of Invention
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Prior Application Status | Expired [Remove |
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

10962720

non provisional of

60578674

2004-06-10

Prior Application Status | Expired [ Remove ]
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

10962720

non provisional of

60520692

2003-11-17

Prior Application Status | Expired [Remove ]
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

10962720

non provisional of

60519990

2003-11-14

Prior Application Status | Expired [Remove ]
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

10962720

non provisional of

60517656

2003-11-05

by selecting the Add button.

Additional Domestic Benefit/National Stage Data may be generated within this form

[Asa ]

Foreign Priority Information:

and 37 CFR 1.55(a).

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)

[ Remove |

Application Number

Country i

Parent Filing Date (YYYY-MM-DD)

Priority Claimed

O Yes (o No

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

A ]

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assianee 1

[ Remove I

If the Assignee is an Organization check here.

Organization Name

InterDigital Technology Corporation

Mailing Address Information:

Address 1 300 Delaware Avenue

Address 2

City Wilmington State/Province DE
Country i| US Postal Code 19801
Phone Number Fax Number

Email Address

button.

Additional Assignee Data may be generated within this form by selecting the Add

[TAaa ]
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Attorney Docket Number
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Application Number

Title of Invention SUPPORTING ENHANCED UPLINK TRANSMISSION DURING SOFT HANDOVER

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature |/Melissa D. Doogan/

Date (YYYY-MM-DD)| 2011-12-01

First Name | Melissa

Last Name

Doogan

Registration Number | 63025

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (56 U.S.C. 552)
and the Privacy Act (5 U.S.C. 5652a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
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SUPPORTING ENHANCED UPLINK
TRANSMISSION DURING SOFT HANDOVER

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application i1s a continuation of U.S. Patent Application No.
11/434,330 filed on May 15, 2006, which 1s a continuation of U.S. Patent Application
No. 10/962,720 filed October 12, 2004, now U.S. Patent 7,046,648 1ssued on May 16,
2006, which claims the benefit of U.S. Provisional Application Serial Nos. 60/578,674
filed June 10, 2004; 60/520,692 fi1led November 17, 2003; 60/519,990 filed November 14,
2003;and 60/517,656 filed November 5, 2003, which are incorporated by reference as if
fully set forth.

FIELD OF INVENTION
[0002] The present invention is related to a wireless communication system.
More particularly, the present invention is related to a method and apparatus for
coordinating Node-Bs and supporting enhanced uplink (EU) transmissions during

handover.

BACKGROUND

[0003] Many schemes have been proposed to improve coverage, throughput, and
transmission latency for EU transmissions in third generation partnership project
(3GPP). One of the developments is to move the functions for scheduling and assigning
uplink (UL) physical channel resources from a radio network controller (RNC) to a
Node-B. A Node-B can make more efficient decisions and manage UL radio resources
on a short-term basis better thanthe RNC, even ifthe RNC retains overall control over
Node-Bs. A similar approach has already been adopted in downlink for high speed
data packet access (HSDPA) in both universal mobile telecommunication system
(UMTS) frequency division duplex (FDD) and time division duplex (TDD) modes.

[0004] It has also been recognized that performance is greatly enhanced with the
use of medium access control (MAC) level automatic repeat request (ARQ) and hybrid

ARQ (H-ARQ). Application of these techniques during soft handover provides

1-
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additional significant benefits.

[0005] Figure 1 shows a conventional wireless multi-cell communication system
100 including a wireless transmit/receive unit (WTRU) 105, a Node-B 110, an RNC
115, and at least two cells 120A, 120B. Each of the cells 120A, 120B, 1s served by the
Node-B 110. Node-B 110 is controlled by the RNC 115. When a change in the cell
offering the best radio conditions is determined between cells 120A and 120B, a
handover process is initiated.

[0006] An "intra-Node-B handover" occurs when a WTRU changes from one cell
to another cell controlled by the same Node-B, as shown in Figure 1. An "inter-Node-B
handover" occurs when a WTRU changes from one cell to another cell controlled by a
different Node-B. In the latter case, the Node-B that controls the cell before the
handover 1s called a source Node-B, and the Node-B that controls the cell after the
handover is called a target Node-B.

[0007] During soft handover, a WTRU establishes a plurality of connections with
a plurality of Node-Bs in an active set. In this situation, a problem may arise for
scheduling and H-ARQ operation. A WTRU may receive conflicting EU transmission
scheduling from more than one Node-B. It is also difficult for the WTRU to receive,
decode and process H-ARQ positive and negative acknowledgements (ACKs/NACKSs)
generated by a plurality of Node-Bs. The soft buffer of an H-ARQ process in Node-Bs
may be corrupted during soft handover.

[0008] One method to support H-ARQ across multiple Node-Bs, when the WTRU
1s 1n soft handover, 1s to place the ACK/NACK generation function in the RNC, which
derives a single ACK/NACK based on the results from the multiple Node-Bs. However,
this approach presents a significant delay to the ACK/NACK process, which is highly
undesirable for performance reasons.

[0009] When a WTRU undergoes an inter-Node-B hard handover, there is a
possibility that a source Node-B, which is a Node-B before hard handover is completed,
may not successfully receive EU transmissions for data packets that have been
NACKed prior to hard handover activation time. Other WTRUs competing for UL

resources may not be provided with enough physical resources in the source cell. If

ro
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data blocks that have been NACKed prior to the handover are retransmitted to the
source Node-B before the handover activation timer expires, those data blocks can be
combined with the previous data blocks for H-ARQ decoding. In this way, the decoding
takes the advantage of previous, although failed, transmissions of those data blocks in
the source cell. If data blocks that have been NACKed prior to the handover are not
retransmitted to the source Node-B before the handover activation timer 1s expired,
they have to be transmitted again in the target cell as new data blocks. In this case,

the previous transmissions of those data blocks in the source cell are not utilized.

SUMMARY
[0010] An enhanced uplink user equipment is in soft handover. A radio network
controller selects a primary Node-B out of a plurality of Node-Bs supporting the soft
handover. The radio network controller receiving successfully received enhanced
uplink data packets from the plurality of Node-Bs. The radio network controller
reordered the successfully received enhanced uplink data packets for in-sequence
deliver. The primary Node-B sends specified scheduling information to the user
equipment that the other Node-Bs does not transmit. At least the primary Node-B

transmits acknowledgements and negative acknowledgements to the user equipment.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] A more detailed understanding of the invention may be had from the
following description, given by way of example and to be understood in conjunction
with the accompanying drawings wherein:
[0012] Figure 1 shows a conventional wireless communication system;
[0013] Figure 2 shows a system which uses a UL scheduler located in a primary
Node-B during soft handover for EU in accordance with the present invention;
[0014] Figure 3 shows a system which uses an ACK/NACK generation function
located in a primary Node-B during soft handover for EU in accordance with the
present invention;

[0015] Figure 4 1s a flowchart of a process including method steps for

1778412-1
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coordinating Node-Bs during soft handover in accordance with one embodiment of the
present invention; and

[0016] Figure 5 1s a flowchart of a process including method steps for prioritizing
the transmission of NACKed data in a source Node-B before hard handover is

completed in accordance with a separate embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0017] The present invention will be described with reference to the drawing
figures wherein like numerals represent like elements throughout.
[0018] Hereafter, the terminology "WTRU" includes but is not limited to a user
equipment (UE), a mobile station, a fixed or mobile subscriber unit, a pager, or any
other type of device capable of operating in a wireless environment.
[0019] When referred to hereafter, the terminology "Node-B" includes but is not
Iimited to a base station, a site controller, an access point or any other type of
interfacing device in a wireless environment.
[0020] The present invention may be implemented in any type of wireless
communication systems, such as UMTS - FDD, TDD, time division synchronous code
division multiple access (TDSCDMA), code division multiple access 2000 (CDMA2000)
(EV-DO and EV-DV) or any other type of wireless communication system.
[0021] The features of the present invention may be incorporated into an IC or be
configured in a circuit comprising a multitude of interconnecting components.
[0022] Figure 2 shows a wireless multi-cell communication system 200 which
uses a UL scheduler located in a primary Node-B in accordance with the present
invention. The wireless multi-cell communication system 200 includes a WTRU 205, a
plurality of Node-Bs 210 (i.e., 210A, 210B), an RNC 215 and a plurality of cells 260
(1.e., 2604, 260B, 260C). Cells 260A and 260C are served by the Node-B 210A. Cells
260B are served by the Node-Bs 210B. All of the Node-Bs 210 are controlled by the
RNC 215.
[0023] During soft handover, the WTRU 205 establishes multiple connections
with the Node-Bs 210 included in an active set. Each transmission from the WTRU

1778412-1
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205 1s processed independently at each of the Node-Bs 210. One of the Node-Bs 210 in
the active set 1s designated as a primary Node-B 210A, and the other Node-Bs are
designated as non-primary Node-Bs 210B.

[0024] As shown in Figure 2, the primary Node-B 210A includes a MAC entity
250A including a UL scheduler 255. Each of the non-primary Node-Bs 210B also
includes a MAC entity 2560B. Each of the MAC entities 250A, 250B, handles EU
transmissions. The UL scheduler 255 in the MAC entity 250A 1s responsible for
scheduling the EU transmissions.

[0025] In accordance with one embodiment of the present invention, the UL
scheduler 255 is implemented only at the primary Node-B 210A during soft handover.
The WTRU 205 receives a UL transmission schedule only from the primary Node-B
210A 1n a primary cell 260A. However, the primary Node-B 210A cannot send the
scheduling information to the non-primary Node-Bs 210B in every transmission time
interval (T'TI). In order to allow the primary Node-B 210A to allocate resources for the
WTRU 205 to transmit in cells controlled by the non-primary Node-Bs 210B, those
resources scheduled by the primary Node-B 250A 1n a plurality of cells 260B controlled
by the non-primary Node-Bs 210B cannot be assigned by the non-primary Node-Bs
210B. Therefore, some physical resources common to all of the cells in the active EU
subset should be assigned and reserved by a particular Node-B for the WTRU 205
during the soft handover, so that those resources can be used only by the primary
Node-B 210A.

[0026] The UL scheduler 255 located in the primary Node-B 210A considers the
interference level caused by the EU transmission at any cell 260A, 260B, 260C, in the
EU active subset to be below a predetermined maximum allowed interference level.
Thus, the primary Node-B 250A limits the transmit power level of the WTRU 205 such
thatthe interference levels are also within the maximum allowed interference levels at
other cells 260B, 260C. To achieve this, the RNC 215 needs to relay necessary
information, such as transmission power level and interference level, of the cells 260B
controlled by the non-primary Node-Bs 210B to the primary Node-B 210A, which then

uses the information to schedule the UL transmissions.
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[0027] The EU scheduling information is transmitted to the WTRU 205 only by
the primary Node-B 210A through the primary cell 260A. During soft handover, the
WTRU 205 receives EU scheduling information only in the primary cell 2604, although
the EU scheduling information is valid in all other cells 260B, 260C.

[0028] In one embodiment, the primary Node-B 250A 1is selected by either the
RNC 215 or the WTRU 205. The RNC 215 may choose a Node-B that has the highest
percentage of correctly received data blocks during a predefined time window as a
primary Node-B.

[0029] In another embodiment, the RNC 215 generates statistics for each Node-
B, such as a bit error rate (BER) or a frame error rate (FER), or the like, over a
predetermined time period. Then, the RNC 215 may select a Node-B having the best
performance to be the primary Node-B 210A. The RNC 215 then notifies the WTRU
205 and all other Node-Bs about the primary Node-B 210A via radio resource control
(RRC) and Iub signaling, respectively.

[0030] In another embodiment, the WTRU 102 may choose a Node-B 210 that
has the best downlink pilot power, (1.e., best downlink path loss or highest code power),
as a primary Node-B 210A. The WTRU 205 measures the power of pilot signals
received from all Node-Bs 210 and selects the Node-B 210 having the highest pilot
power to be the primary Node-B 210A. The WTRU 205 then notifies all other Node-Bs
about the primary Node-B 210A via fast physical layer signaling.

[0031] The WTRU 205 may report the downlink pilot power of all cells 260 to the
RNC 215. The RNC 215 then chooses one Node-B 210 to be the primary Node-B 210a
based on the combined uplink and downlink quality. The uplink quality of a cell 260
based on the percentage of correctly received data blocks, (or BER, FER, or the like),
during a predefined time window, and the downlink quality of a cell 2601s based on the
WTRU received downlink pilot power. Then, the RNC 215 notifies the WTRU 205 and
all of the Node-Bs 210 about the primary Node-B 210A via RRC and Iub signaling,
respectively.

[0032] The present invention is advantageous over prior art systems. Using the

present invention, a WTRU does not receive conflicting scheduling of EU transmission
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from Node-Bs during soft handover. In addition, EU transmission is scheduled in
consideration of an interference level and radio resources in cells controlled by non-
primary Node-Bs. Signaling delay from the primary Node-B 210A to the WTRU 205 1s
much lower as compared to signaling delay from the RNC 215 to the WTRU 205.
[0033] In a separate embodiment, Figure 3 shows a wireless multi-cell
communication system 300, similar to the system 200 shown in Figure 2. As shown in
Figure 3, the primary Node-B 210A includes a MAC entity 250A including an
ACK/NACK generator 305. Only the primary Node-B 210A has the ACK/NACK
generator 305. The primary Node-B 210A may perform H-ARQ with incremental
redundancy, or only ARQ without implementing incremental redundancy.

[0034] Still referring to Figure 3, the primary Node-B 210A receives at least one
data packet from the WTRU 205 through the primary cell 260A and performs an error
check on the data packet. Any error checking method, such as a cyclic redundancy
check (CRC), may be utilized. If the primary Node-B 210A correctly decodes the data
packet, such as passing the CRC, the primary Node-B 210A transmits an ACK to the
WTRU 205 and also transmits the correctly decoded data packet to the RNC 215. If
the primary Node-B 210A fails to correctly decode the data packet, the primary Node-B
210A transmits a NACK to the WTRU 205.

[0035] The non-primary Node-Bs 210B also perform an error check on the data
packet. However, the non-primary Node-Bs 210B do not send ACKs or NACKs to the
WTRU 205. Instead, the non-primary Node-Bs send successfully decoded data packets
to the RNC 215. During soft handover, only the primary Node-B 210A generates H-
ARQ (or ARQ), ACKs and NACKs, and controls retransmissions.

[0036] The MAC layer WTRU identities received by the non-primary Node-Bs
210B may be used for routing of successfully received transmissions in a universal
terrestrial radio access network (UTRAN). Since the non-primary Node-Bs 210B are
not aware of which WTRUs have been scheduled for EU transmission by the primary
Node-B 210A, the non-primary Node-Bs 210B may rely on in-band MAC layer signaling
of the WTRU ID to route correctly received transmissions to the correct RNC radio

link. Even though the primary Node-B 210A may be aware of which WTRU 1is
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scheduled, the same method may be implemented by the primary Node-B 210A.
[0037] Preferably, the primary Node-B 210A may use soft combining to process
transmissions, while the non-primary Node-Bs 210B may process each transmission
without soft combining. If the primary Node-B sends a NACK to the WTRU 205, the
NACKed data packet 1s stored in a buffer of the primary Node-B 210A, and the
NACKed data packet is combined with a retransmitted data packet. In contrast, the
non-primary Node-Bs 210B do not store the NACKed data packets. This eliminates
the problem of soft buffer corruption between the Node-Bs 210, and the complexities of
multiple independent ACKs and/or NACKs.

[0038] When an incremental combining processis implemented, measures should
be taken to avoid soft buffer corruption. Sequence information or a new data indicator
1s required to enable a Node-B 210 to detect that the WTRU 205 is no longer repeating
data for a particular WTRU H-ARQ process, but instead is sending new data. This is
specifically required because the Node-B 210 has no other way to learn that a new
transmission has started. Alternatively, the non-primary Node-Bs 210B may simply
perform an ARQ, without using an incremental combining process. This eliminatesthe
soft buffer corruption problem.

[0039] In the case where non-primary Node-Bs 210B perform simple ARQ
without incremental combining, the WTRU 205 must transmit self-decodable data
packets to ensure that all of the Node-Bs 210 may decode transmissions, regardless of
the result of earlier transmissions. Preferably, the H-ARQ functionality is terminated
at the Node-Bs 210. Each of the Node-Bs 210 sends to the RNC 215 successfully
decoded data packets with explicit identification of transmission, such as a
transmission sequence number (T'SN). The RNC 215 may optionally use data packets
delivered from the non-primary Node-Bs 210B. A MAC entity 310, located in the RNC
215, 1s used toimplement an in-sequence delivery process for delivering data to higher
layers over all of the packets received from the Node-Bs 210. After the RNC MAC
entity 310 has completed its re-ordering process, it sends the data to a radio link
control (RLC) (not shown). Missed packets are identified at the RNC 215 and the
WTRU 205 1s informed through RLC messaging.
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[0040] Alternatively, EU transmissions may identify WTRU ID, H-ARQ process,
transmission sequence and/or new data indication (NDI) to allow for soft combining in
the non-primary Node-B’s 210B. If this method is used to allow soft combining in the
non-primary Node-Bs 210B, the primary Node-B 210A may not have to rely on
scheduling and H-ARQ ACK/NACK decisions to determine when combining should be
performed.

[0041] There are two options for the transmission of ACK/NACK messages. The
first option is a synchronous transmission. The ACK/NACK messages are transmitted
after a unique time delay with respect to the corresponding uplink transmission or the
EU channel allocation message. The second option is an asynchronous transmission.
There 1s no unique delay between the transmission of ACK/NACK messages and the
corresponding uplink transmission or the EU channel allocation message. Explicit
information in the ACK/NACK message 1dentifies the corresponding uplink
transmission to enable the WTRU 205 to make the correct association between the
ACK/NACK message and the transmission. This association is made by either
1dentifying the H-ARQ process number and/or a unique sequence number, such as a
TSN with each ACK/NACK feedback message to the WTRU 205.

[0042] In a separate embodiment, preferably implemented for the asynchronous
ACK/NACK feedback case, the non-primary Node-Bs 210B may provide H-ARQ
ACK/NACK results to the primary Node-B 210A in order to avoid unnecessary
retransmissions for transmissions that are not correctly received by the primary Node-
B 210A, but are correctly received by the non-primary Node-Bs 210B. A non-primary
Node-B 210B does not directly send an ACK or NACK message to the WTRU 205. The
non-primary Node-Bs 210B sends ACK/NACK or CRC results to the RNC 215. Then,
the RNC 215 sends ACK or CRC results to the primary Node-B 210A.

[0043] In order to speed up H-ARQ processing, the first ACK message from any
non-primary Node-B 210B received by the RNC 1s preferably immediately forwarded to
the primary Node-B 210A. The primary Node-B 210A also immediately generates an
ACK message if the transmission is received correctly in the primary Node-B 210A

without waiting for feedback from the non-primary Node-Bs 210B. The primary Node-
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B 210A also generates an ACK message immediately upon reception of a forwarded
ACK message from the RNC, even if other ACK messages may be forwarded. Since an
ACK s generated if any of the paths are successful, an ACK can be generated as soon
as the first successful transmission is found.

[0044] Alternatively, in order to simplify the design of the ACK/NACK generator
205, only a subset of the generating nodes may be used. For example, ACKs may be
generated only at the RNC, or at the RNC and the primary Node-B 210A.

[0045] When the WTRU 205 sends an uplink transmission, for each H-ARQ
process the WTRU 205 waits at least the time required for the primary Node-B 210A to
send ACK/NACK feedback. For each H-ARQ process, if an ACK 1s received by the
WTRU 205, the WTRU 205 may send new data in the next available or assigned
opportunity.

[0046] A NACK message can only originate in the RNC 215 since it is the only
node that has all of the information necessary in the soft handover to determine that
there have been no successful receptions at any Node-B 210. The RNC 215 generates a
NACK command if the RNC 215 receives no ACK from the Node-Bs 210 within a
predetermined time interval. The RNC 215 forwards the NACK message to the WTRU
205 via the primary Node-B 210A.

[0047] It 1s also possible that this procedure can be implemented without an
explicit NACK command. In this case, the lack of ACK reception within a particular
period of time is considered the same as an explicit NACK command at either the
primary Node-B 210A and/or the WTRU 205.

[0048] Figure 4 1s a flowchart of a process 400 including method steps for
coordinating Node-Bs during soft handover in accordance with one embodiment of the
present invention. In step 405, the RNC 215 makes a decision to initiate an inter-
Node-B soft handover. In step 410, the WTRU 205 establishes connections with at
least two Node-Bs 210 in an active set. In step 415, one of the Node-Bs 210 in the
active set 1s designated as a primary Node-B 210A and the one or more Node-B(s) 210
remaining in the active set are designated as a non-primary Node-Bs 210B. In step
420, the primary Node-B 210A controls UL transmissions during soft handover by
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performing EU scheduling and H-ARQ operations.

[0049] Figure 5 1s a flowchart of a process 500 including method steps for
prioritizing the transmission of NACKed data in a source Node-B before hard handover
1s completed in accordance with a separate embodiment of the present invention. In
step 505, the RNC 215 makes a decision to initiate a hard handover for a WTRU 205
connected to a source Node-B 210. In step 510, the RNC 215 informs the source Node-
B 210 when the WTRU 205 will stop transmission and reception in the source cell 260.
In step 515, the RNC 215 sends an activation timer to the source Node-B 210 to set the
time for handover.

[0050] Still referring to Figure 5, if the source Node-B 210 determines that there
are data packets that were previously NACKed, as many previously NACKed data
packets as possible should be retransmitted before the handover activation timer
expires. Otherwise, the system may lose the benefit of incrementally combining the
previous transmission with the retransmission. Therefore, the source Node-B
scheduler 255 takes the handover activation time into account when it schedules the
data packets that have been NACKed. If there is not enough radio resource for the
source Node-B 210 to schedule transmission of all the NACKed data packets in time,
the source Node-B 210 should manage to schedule transmission of as many NACKed
data packets as possible.

[0051] Still referring to Figure 5, in order to transmit as many NACKed data
packets as possible before the activation timer expires, the source Node-B 210 adjusts
the priority of transmissions (step 525) and, in step 530, the source node-B 210 adjusts
the MCS of the transmissions (step 530). Higher priority of scheduling is given to the
data packets that have been NACKed. If the radio resources are sufficient, a more
robust MCS may be used to increase the probability of successful transmissions from
the WTRU 205 to the source Node-B 210. In step 535, the handover 1s completed at the
explration of the activation timer.

[0052] In order for the WTRU 205 to understand that the scheduled uplink
transmission 1s intended for data blocks with previous transmission failures, the
source Node-B 210 uplink scheduler 255 may specify that the scheduled UL

-11-
1778412-1

IPR2023-01270 Page 30



[-2-0674US04

transmission is intended for the data blocks that were previously NACKed. This may
be implemented by including H-ARQ process identification in the UL scheduling
information that is sent from the source Node-B 210 to the WTRU 205. By receiving
the scheduling information from the source Node-B 210, the WTRU 205 knows that the
scheduled transmission is for specific data associated with HARQ process identification
sent together with the scheduling information.

[0053] While this invention has been particularly shown and described with
reference to preferred embodiments, it will be understood by those skilled in the art
that various changes in forms and details may be made therein without departing from

the scope of the invention as described above.

* * *
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CLAIMS

What 1s claimed 1is:

1. A wireless transmit/receive unit (WTRU) comprising:

a circuit configured to transmit enhanced uplink data to a plurality of cells of
an active set using soft handover;

wherein at least a first of the plurality of cells 1s a primary cell and at least a
second cell of the plurality of cells is not the primary cell,

wherein the circuit is further configured to receive first scheduling
information from the primary cell and not receive the first scheduling information
from the second cell; wherein the second cell does not transmit the first scheduling
information;

wherein the circuit is further configured to receive hybrid automatic repeat
request (HARQ) acknowledgments (ACKs) and HARQ negative acknowledgments
(NACKSs) from the primary cell and not receive the HARQ NACKSs from the second
cell;

wherein the second cell does not transmit the HARQ NACKs.

2. The WTRU of claim 1 wherein a radio network controller (RNC)
designates the first of the plurality of cells as being the primary cell.

3. The WTRU of claim 1 wherein the enhanced uplink data transmissions

include a WTRU 1identification.

4. The WTRU of claim 1 wherein the circuit is further configured to

transmit the enhanced uplink data using synchronous HARQ transmission.

D. The WTRU of claim 1 wherein the circuit is further configured to have
enhanced uplink data transmission scheduled such as to limit interference to the

second cell.

13-
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6. A method comprising:

transmitting, by a wireless transmit/receive unit (WTRU), enhanced uplink
data to a plurality of cells of an active set using soft handover;

wherein at least a first of the plurality of cells is a primary cell and at least a
second cell of the plurality of cells is not the primary cell,

receiving, by the WTRU, first scheduling information from the primary cell
and not receiving the first scheduling information from the second cell;

wherein the second cell does not transmit the first scheduling information;

receiving, by the WTRU, hybrid automatic repeat requests (HARQ)
acknowledgments (ACKs) and negative acknowledgements (NACKs) from the
primary cell and not receiving the HARQ NACKSs from the second cell;

wherein the second cell does not transmit the HARQ NACKs.

7. The method of claim 6 wherein a radio network controller (RNC)

designates the first of the plurality of cells as being the primary cell.

8. The method of claim 6 wherein the enhanced uplink data

transmissions include a WTRU identification.

9. The method of claim 6 wherein the enhanced uplink data 1s

transmitted using synchronous HARQ.

10. The method of claim 1 wherein the enhanced uplink data

transmissions are scheduled such as to limit interference to the second cell.

11. A Node B comprising:

a circuit configured to receive enhanced uplink data from a first wireless
transmit/receive unit (WTRU) in a first cell,

wherein the first WTRU is in soft handover and is transmitting the enhanced
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uplink data to a plurality of cells of an active set;

wherein the first cell is primary cell and at least a second cell of the plurality
of cells 1s not the primary cell;

wherein the circuit is further configured to transmit first scheduling
information to the first WTRU using the first cell;

wherein the circuit is further configured to transmit hybrid automatic repeat
requests (HARQ) acknowledgments (ACKs) and negative acknowledgments
(NACKSs) to the first WTRU using the first cell;

wherein the circuit is further configured to receive the enhanced uplink data
from a second WTRU 1n the first cell; wherein the second WTRU i1s 1n soft handover
and 1s transmitting the enhanced uplink data to the plurality of cells of the active
set;

wherein the first cell is not the primary cell and at least a third cell of the
plurality of cells is the primary cell;

wherein the circuit is further configured to not transmit first scheduling
information to the second WTRU using the first cell;

wherein the second WTRU receives first scheduling information from the
third cell; and

wherein the circuit is further configured to not transmit the HARQ NACKs to
the second WTRU using the first cell; wherein the first WTRU receives the HARQ
ACKS and NACKs from the third cell.

12. The Node B of claim 11 wherein the circuit is further configured to
receive information from a radio network controller designating the first cell as

being the primary cell.

13. The Node B of claim 12 wherein the enhanced uplink data

transmissions include a WTRU identification.
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ABSTRACT

An enhanced uplink user equipment is in soft handover. A radio network
controller selects a primary Node-B out of a plurality of Node-Bs supporting the soft
handover. The radio network controller receiving successfully received enhanced
uplink data packets from the plurality of Node-Bs. The radio network controller
reordered the successfully received enhanced uplink data packets for in-sequence
deliver. The primary Node-B sends specified scheduling information to the user
equipment that the other Node-Bs does not transmit. At least the primary Node-B

transmits acknowledgements and negative acknowledgements to the user equipment.
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400

405 —{ RNC INITIATES INTER-NODE-B SOFT HANDOVER

¥
410 —_ WTRU ESTABLISHES CONNECTIONS WITH
AT LEAST TWO NODE-Bs IN AN ACTIVE SET.
v
415 —| DESIGNATE ONE OF THE NODE-Bs IN THE ACTIVE SET
AS A PRIMARY NODE-B, AND DESIGNATE THE REMAINING
NODE-B(s) IN THE ACTIVE SET AS ANON-PRIMARY NODE-B.

* 42
THE PRIMARY NODE-B CONTROLS 0
UPLINK TRANSMISSIONS DURING _J
SOFT HANDOVER BY PERFORMING EU
SCHEDULING AND H-ARQ OPERATIONS.

FIG. 4 END

500

505 — RNC INITIATES HARD HANDOYER FOR A WTRU CONNECTED TO A SOURCE NODE-B.

v

510 ——_| THE RNC INFORMS THE SOURCE NODE-B WHEN THE WTRU
WILL STOP TRANSMISSION AND RECEPTION IN SOURCE CELL.

THE RNC SENDS AN ACTIVATION TIMER TO THE SOURCE NODE-BTO SET THE TIME FOR HANDOVER.

520~ AS MANY DATA PACKETS AS POSSIBLE THAT WERE PREVIOUSLY NACKED
ARE RETRANSMITTED BEFORE THE ACTIVATION TIMER EXPIRES.

525 v
THE SOURCE NODE-B ADJUSTS THE PRIORITY OF RETRANSMISSIONS.

THE SOURCE NODE-B ADJUSTS THE MODULATION AND CODING SCHEME OF THE RETRANSMISSIONS.

v

535
] HANDOVER IS COMPLETED AT THE EXPIRATION OF THE ACTIVATION TIMER.

END FIG. 5
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Title: RADIO COMMUNICATION SYSTEM
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Family: Publication number Publication date Application number Application date
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states:

International HO4L 1/18 (Advanced/Invention);

class (pc8-9): H04L1/18 (Advanced/Non-invention);

HO04L 1/16 (Core/Invention)

International HO4L1/18

class (rc1-7):

Classification

Explorer

Abstract: 364 8Ge

Source: KR20020095231A A radio _

communication system comprises a primary uL m [i! @ @ m @

station which is arranged to transmit a series of
data packets to a secondary station which
operates according to an ARQ scheme for
acknowledging correct reception of each packet. .
The primary station transmits error correction DL, m

information relating to any packets that are not o, Ea\ 302
received correctly, thereby enabling the
secondary station to extract correctly the data. Dlg IE 302

The data packets are transmitted via apluralty o4 1 2 3 4 1 2 3 4

of logical channels, so that an error in

transmission of one packet does not hold up transmission of packets in other channels. Transfer of
data transmission from one primary station to another is done by transferring each channel when
correct reception of a data packet on that channel has been acknowledged, thereby avoiding the
extra signalling required in transferring logical channels in which a data packet has been received in
error and the error correction transmissions have not been completed.
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£537 ¥s)
371

225 d@e wlolH HAEE HAFEr] AY FLEE e 1&’IFE EFse FA B Az"(radio
communication system)oll 1o1A,

47) 2} e

Zrzte] Fle] gutEA FAHEAE B A% Fa:

271 AL A7) 122 Alad¥sEy] A% sEE 2T,

371 12z

A7) 2z1=o] s SuiE Al FAHR] 23 ol #jZle) gidt A7) 2x1=e fage BFs) Y8, 47 2

2ol o& Lut2A FAHA £§ oy A BF o AP FRE A$E7] Y oI

B9 =g Agg B3l A7) 489 doly HAES AFddE FHozA, Hox shite] @AM ©lolH

HRAEY A4H AEE 7besiA R, = o g dE FAH FE7} AFHEE s, A7) dE9

o8 AR A FuI;

Hojx 2709 A7) =] AdY AFE T & 1xF22 oA} (transferring) A& J=o FEE ¥

&H,

A7) dzon Fobg, g =7 ALY AuHgs FAflel, P =] AN B FHIo AEdE HA

°] 3T FAlol thd 52 (acknowledgement ) & FAI Aol §H3, AT 2709 =2] ANEEY 2z
T g2 2oz Yoz oy % Fug TP, FAH FA A2H.

A7 2

ALgel YoiH, A7) ozl YA HuE A7) wr2A FUNA @e dolE) HNY AEL TPk
402 sE, T4 54 A=,

N
o

37 3

A1l oiA, 7] olgl B FrE A7) 22150 FFA lddA @2 (incremental redundancy scheme)&

ANeshe A& 7h5dA ke RE EHLR dte, 74 F4l A28,

374

22150 d@Y doly HRES AFs] AT £2E 2FEE 1A= oA

371 22bFel ) HEP NE2HE 2129 Flo] FutzA FASHERAE BAEY) A FEI}
Bxs

A7) 22130 S8 gutzAl £A92 29 eloly el d@ A7) 2429 UL BEab) N8, A7) 2
A3l ofs) Sutzsl £29A 2@ eoly W) B oz} Y FRE Jdas) 98 FuI

2ol =7 AYL 53 A7) LAY HolH ANEL AHaE svozA, AAE shite AdaelA HolH
HREY A&H AEL Jbeel Shn, & ge A olE A Fust AEAEE sE, 47 daA
ol W ¥ Fuh

Holx 2709 A7) =8 Mg HFE E o IAFT22 oA A J=H FUE ET¢aa,

47) A= soe, O kel AYsd Aok BAGS), AF wa) AdaelM sbg Aol WED W
o 4BH 2 GE BATAF FAL ol SUse] Aol 249 2 ALES AR T e 1A%
2 EHeE o A% FBE TYHE, 1IR3

A7% 5
Aage] oA, A7l =8 AYE BFE £ OE (AR 0 Z oAHHE AL EALE &, 1A=,
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o AFA 9 4 %34%Nﬂmﬂ~&ﬂ2ﬂ%ﬂ°W¥2ﬂ%ﬂW1ﬁhh1“ﬂlﬂ%°iTa e 13
FO 2 oHHE, 245,
A7 7
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Aeh, 471 22130l el Sul2s £AHA £ HolH Aol BE o2 AW FuE FdaE WA

2ol 7] Mg F3 47 A doly AREL BEHE ©ARA, M= shte) AdelA el
BREY AEH AF shse n, = oe Addeld dd A st WEHES s, 47 Qe
Mol R A% B

HolE 2709 47] el AU WEE E 08 14T oY + A = WA THHT,
47) A= whs) AYE A2e, e %al AGEY Heishs BAR], AT £ AR Y Ao

Nl

A w7 AFH FAlo Wi HAJAFAE FAIF Fol SF8ld ® g2 1AFoez fEzez oAl F
Ae, ¥4 5 Alz" T3 3.
7% 9
Agael AAA, 47 127 74z} =7 M-S FUT dE 1AFez oA, FAH FA Al2Y I3} W
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H A A
7l € & of

<> B ot BAX 5Al A2 #F AHoln] EF o]g} e AlAEloA ALEEH] 93 1212 R 22133, o]9
2 AN2H"Eg F3tshe Wiy “&._ Zo|t}, F MM E UMTS(Universal Mobile Telecommunication Syste
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2 g8 o)F FAd Az=Hdxz A FF8A HEd

e 2
g B8l @zstd AN29E 728N, olg} 2L
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B 7 7] &
<> L0 wet HEE £T2 2 wlole] 2L o)5Z(mobile station; M)LR T}ELREd F U YL e
Alzdol thak PaAo) o]F FA Horalx Z7tatm Uk, o]9k L HloHE & S0} otk Htie 2

Y 58 Tasls, dnvlezREe ¥ HoXNY 4% A%, WFHe D S WSE ol 2L HolHE 7HY
Hozw 279 Aolpz, nAY hYSY Hg YA AWsHA Yok WISIIA ol 278 FF8) 9

&, ool WAL 4aMbpsdl]l ol2E HEZ o]F 9| Lo)&A HEF 4 UE HSDPA(High-Speed Downlink
Packet Access) #gol /M= a A
<3> F21E FA BA A2EEdA, Yoo § A|FHdA MSE Ity oz shte] 7]R)=Z(BASE STATION, BS)= 54l

k. F(call)d) FAZF) MSE, «E Sof z219] BS2HREH B o)lFdd wat 54 FA9 FAo] AHE
Yo £ g2 A Ay EdY R ML 8.3 o), thE BS2O o]AE FAlsty] Y WY &
T . 3 BSEEE o BSZ oldMdE AL A=.24 (handover)d ¥R Uct.

<4> Al UMTS BAol wel F2aete Al2="dA, MSe, A3 FY 74 a7t f2A8 ALz JldsEE "HE
B AE" <2zl BSEY] F5& fFA¥T. MS/h A& AE REo . HEIB ME = ©e] BSEo] AL
o, MSE HE]B MEUWS] BSEIF} "AZE Y=on" ’&Eﬂ°ﬂ Ak, o] REAA JH I H4L AE R HEY
o] BE BSE o8 s R, JElE HE o] EE BSEL dFHoR %"éﬂ G2¥A YBE MSE HET
HAFH oz dHolH R e o FrE FIT 74°|L3r Y Aol B g F UA%). o] "AZE
F=od" AW 9L 493 £ oA A Aol @ e 7A %‘ o sl g 5+ Ydv=
AolP, o], 4FAcNE B3 & HAES MY Ao] Pyute] HAse Wi, d2PAE F3 A2 B2 BS
E2RE A$d MY Ao FHEL d¥A A AP i 879 AFE7] WEo|n.

<5> S4e) 22 E Jd=on Hxpe AEHQ HEo) fR|Hojolwt st &4 YA} B éJ_Alﬁ Azl tis) &
3] Agsig. v, w3 dolH ¥39 AS, FAH ¥3 2 EdY A B3 WAL 5ess) A8 g4
o] glolg HA-E MSell 2&%—3}71 s M9 BSE M= Aol frzlsig. o9} 22 7}”*;% UMTS HSDPA
A"l Zgol A & = Ak, F5F doje] AEE Y3 BSE MYste L Al]E XME(site
selection)ol2} €A 31201, B4, FA Ald FA9 4R R/EE A2" 5318 ngsto o]Fojd o)
ok, oleig MEE MS, BS, EE o8 2ol 93 o)Foljd £ Aok, AFFo)H nINE 4552
#0104610.13 (2 UQ) FZ¥S PHGB 010027)=, °l9t Z& AolE A wlzhjFo] ojgA FAHEAE 44
3 MAEn Sl

<6> A|tE HSDPA AAlEL ZHzte] dlolg] HR 9 22 ALE B AS87] el ARQ(Automatic Repeat reQuest)E
o&steH, ol (thF AMFel 71U deotgt )2 Feistll A s FAa" Al2"9 2 (throughput ) Btk
E A3 dolg] AFo) o Fa&8 Aoz AR wjRolch, F AAdE HSDPA WHEL n-AMEd AR -th7]
(stop-and-wait) ARQE A&t} o|g} Ze whie] @z, 7R e A Eo] BEEA(positively) EAL
EAg7) AR AFE = Ak o)RAL, o) @Ro] gulEA FAHRA Gy, d dH F”

P AAE T FAl Frt RS0 g2 AEEH AEHo2 A4 FT Ade HAA Felle] HA]-)
71 ARQ i EY Mg F7HA1718 o4 71

<7> a2}, BSEZre) SAFojopuksl = Al A H(status information)e] ¥L HAZH(o|RL Uutxy oz wigtz g
Aoz 2F)E Besk AT, AJE Mde] SRt & BSZHE oh2 Bs2e eda WA AHde) ol

(transfer), o] SutzA $£AHT FAFAL Folm E=ZF AMF oi7]Fo] opd oozt 2Ag +
Ak, oA, T A BAH AHFo] Yu-ALH HAY FIsAE Fou F/AHQ ULAE Hx®
(redundant information)& E &3t AF A YW A (incremental redundancy)& ©]-&3% ARQ] 7
FEAG. UL o9} ZE wiyo] ol Jut¥, FEEA RJIFA HA] FAA #HAY HMFo] E & BS
o] M4d Z$ BSEZ 4ET F7HE el 2417} A49 Yoyt e Ao,

<8> g ArE n-A'Q ARQ MHEelM, 54 MSol dlE RE HAESL, 1 MS2 HRAS Ao
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Further to Applicants’ Duty of Disclosure pursuant to 37 C.F.R. §1.56,
Applicants wish to bring to the Examiner’s attention the material cited on the enclosed
Form PTO-1449.

The listed references include references previously cited in this application.

Newly cited documents are indicated by an asterisk (*) on the enclosed Form PTO-

1449. Copies of the newly cited documents are enclosed.
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11/434,330, which was filed on May 15, 2006, which is a continuation of Non-

1823403-1

IPR2023-01270 Page 65



Applicant: Zhang et al.
Application No.: 13/308,950

Provisional Application No. 10/962,720, filed on October 12, 2004, which issued on May
16, 2006 as U.S. Patent No. 7,046,648, which claims priority from Provisional
Application No. 60/578,674, which was filed on June 10, 2004, Provisional Application
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return an initialed copy of the Form PTO-1449 indicating his consideration of the cited

materials.

Volpe and Koenig, P.C.
United Plaza, Suite 1600
30 South 17th Street
Philadelphia, PA 19103

MDD/pck
Enclosures (10)

1823403-1
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Zhang et al.
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Melissa D. Doogan
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(215) 568-6400
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P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

Further to Applicants’ Duty of Disclosure pursuant to 37 C.F.R. §1.56,
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Respectfully submitted,

Zhang et al.

By_ /Thomas A. Mattioli/
Thomas A. Mattiol1
Registration No. 56,773
(215) 568-6400

Volpe and Koenig, P.C.
United Plaza, Suite 1600
30 South 17th Street
Philadelphia, PA 19103
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