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Method and Apparatus for Multi-Carrier Packet

Communication with Reduced Overhead
Xiaodong Li, Haiming Huang, Titus Lo, and Ruifeng Wang

1 Background of the Invention

Bandwidth efficiency is one of the most important system performance factors for wireless
communication systems. In packet based data communication, where the mixed traffic has a
bursty and irregular pattern, application payloads are of different sizes and with different quality
of service (QoS) requirements. In order to accommodate different applications, a wireless
communication system should be able to provide a high degree of flexibility. However, in order
to support such flexibility, additional overhead are usually required. For example, in a wireless
system based on the IEEE 802.16 standard, multiple service flows are established for each
mobile station to support different applications. At the medium access control (MAC) layer, each
service flow is mapped into a wireless connection. The MAC scheduler allocates wireless air
link resources to these connections. Special scheduling messages, DL-MAP and UL-MAP are
defined to broadcast the scheduling decisions to the mobile stations.

In the MAP message in IEEE802.16, there is a significant overhead. First of all, each connection
is identified by a 16 bits connection ID (CID). The CID is included in the MAP to identify the
mobile station. The maximum number of connections that a system can support is therefore
65,536. Each mobile station has minimal two management connections for control and
management messages and various number of traffic connections for application data traffic.
Secondly, the airlink resource allocation can be correspondent to any time/frequency region. It is
identified by the time domain scale with start symbol offset (8 bits) and symbol length (7 bits)
and the frequency domain scale with start logical subchannel offset (6 bits) and numbers of
allocated subchannels (6 bits). Due to the fact that different application has different resource
requirement, the allocated resource region is irregular from connection to connection. Thirdly,
the modulation and coding scheme is identified by MCS code, called as either downlink interval
usage code (DIUC) or uplink interval usage code (UIUC), which is 4 bits. Another 2 bits are
used to indicate the coding repetition in addition to 3 bits for power control. Overall, the
overhead of a MAP element is 52 bits. For applications such as voice over IP, the payload of an
8Kbps voice codec is 20 bytes in every 20ms. The overhead of the MAP element alone can be as
much as 32.5%, thereby resulting in a relatively low spectral efficiency.

The present invention describes the method and apparatus to reduce overhead in a multi-carrier
packet communication system, thereby improve the spectral efficiency of the system.

2 Summary of the Invention

In this invention are described method and apparatus for a multi-carrier packet communication
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system with reduced overhead. A specific area in the time-frequency resource is designated for
certain applications, such as VoIP. Adaptive modulation and coding method with modular
resource utilization is designed to improve transmission spectral efficiency, while minimizing
the control overhead. Method and apparatus are designed to take advantage of the special
characteristics of the applications to minimize the number of bits to identify the destination of
the packets. A control message is sent prior to the transmission of an application packet to
indicate the packet destination, the radio resource utilized by the packet, and the modulation and
coding method for the packet.

The system mentioned in this invention can be of any special formats such as Code Division
Muitiple Access (CDMA), Orthogonal Frequency Division Multiple Access (OFDMA), or
Multi-Carrier Code Division Multiple Access (MC-CDMA). Without loss of generality,
OFDMA is taken as an example to illustrate the present invention. In addition, without loss of
generality, voice applications are used as example applications to illustrate the present invention.

The subtitles are introduced for illustrating the aspects of the invention, and should not be
interpreted as limiting the aspects of the invention.

3 Brief Description of the Drawings

The present invention will be thoroughly understood from the detailed description given below
and from the accompanying drawings of various embodiments of the invention, which, however,
should not be taken to limit the invention to the specific embodiments, but are for explanation
and understanding only.

Figure 1: A basic multi-carrier wireless communication system consists of a transmitter and a
receiver, which consist of the necessary functions for transmission and reception,
respectively.

Figure 2: A cellular wireless network is comprised of a plurality of cells, in each of which the
coverage is provided by a base station (BS). Within each coverage area, there are
distributed mobile stations. A base station is connected to the backbone of the network
via a dedicated link and also provides radio links to the mobile stations within its
coverage.

Figure 3: The radio resource is divided into small units in both the frequency and time domains:
subchannels and time slots. Subchannels are formed by subcarriers. The basic structure
of a multi-carrier signal in the time domain is made up of time slots.

Figure 4: The relationship is shown between the sampling frequency, the channel bandwidth, and
the usable subcarriers. For a given bandwidth of a spectral band or channel (B.), the
number of usable subcarriers is finite and limited, whose value depends on the size of
the FFT and the sampling frequency (f;).

Figure 5: The basic structure of a multi-carrier signal in the frequency domain is made up of
subcarriers. Data subcarriers can be grouped into subchannels in a particular way. Each
subchannel may be set at a different power level.

WALTICAL SOLUTIONS, INC.
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Figure 6: An illustration of an OFDMA system with Classifier. Incoming application packets are
classified by the Classifier based on classification rules. The classification rules can be
configured statically or dynamically by a control process. Each classification rule is
defined using parameters, such as application type, QoS parameters and other
properties. Different application packets will be put into different data queues and
transmitted by the OFDMA transmitter.

Figure 7: AMC resource for voice applications, where each unit is the time-frequency resource
required for carrying the same specific amount of voice data using a given MCS.

Figure 8: A time-frequency zone, which is specially allocated for voice applications.

Figure 9: AMC is applied to MAP transmission, where subchannels using the same MCS are
specified or defined using a MAP, to which the same MCS is also applied.

Figure 10: An illustration of special resource region with unit sequence defined in time-first
order.

Figure 11: An illustration of a resource allocation scheme in the same VZone before and after a
voice connection goes into the silence period. All subsequent resource allocations shift
up to fill the gap.

Figure 12: Another example that illustrates a resource allocation scheme in the same VZone
before and after a voice connection goes into silence period. In this scheme, the last
resource unit occupies the resource gap.

Figure 13: Yet another example in case not all the resource units are using the same modulation
and coding scheme in the same VZone. In this scheme, the last one using the same
MCS scheme as the one which goes in to the silence period occupies the resource gap.

4 Detailed Description

4.1 Cellular Wireless Networks

In a cellular wireless network, the geographical region to be serviced by the network is normally
divided into smaller areas called cells. In each cell the coverage is provided by a base station.
Thus, this type of structure is normally referred to as the cellular structure (Figure 1). Within
each coverage area, there are located mobile stations to be used as an interface between the users
and the network. A base station is connected to the backbone of the network, usually by a
dedicated link. A base station also serves as a focal point to distribute information to and collect
information from its mobile stations by radio signals.

In a wireless network, there are a number of base stations, each of which provides coverage to its
designated area, normally called a cell. If a cell is divided in to sectors, from system engineering
point of view each sector can be considered as a cell. In this context, the terms “cell” and
“sector” are interchangeable.

WALTICAL SOLUTIONS, INC.
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4.2 WMulti-Carrier Communication System

In a wireless communication system with base stations and mobile stations, the transmission
from a base station to a mobile station is called a downlink (DL) and the transmission from a
mobile station to a base station is called an uplink (UL). In multi-carrier communication system,
a transmitter may consist of the following functional blocks (Figure 2):

1. Channel encoding and modulation, including
a. data bit randomization
b. FEC encoding
c. interleaving
d. Modulation
2. Subchannel and symbol construction
3. Inverse fast Fourier transform (IFFT)
4. Transmission
A receiver may consist of the following functional blacks:
1. Reception
Frame and symbol synchronization
Fast Fourier transform (FFT)
Frequency, timing, and channel estimation

Subchannel demodulation

O Eh b e R

Channel decoding, including
a. De-interleaving
b. Decoding

¢. De-randomization

4.3 Multi-Carrier Signal Format

The physical media resource (e.g., radio or cable) in a multi-carrier communication system can
be divided in both the frequency and time domains, as depicted in Figure 3. This canonical
division provides a high flexibility and fine granularity for resource sharing.

The basic structure of a multi-carrier signal in the frequency domain is made up of subcarriers.
For a given bandwidth of a spectral band or channel (8.;), the number of usable subcarriers is
finite and limited, whose value depends on the size of the FFT and the sampling frequency (f;)
and the effective bandwidth (B,y), as depicted in Figure 4. There are three types of subcarriers, as
illustrated in Figure 5.

1. Data subcarriers, which carries information data;

WALTICAL SOLUTIONS, INC.
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2. Pilot subcarriers, whose phases and amplitudes are predetermined and made known to all
receivers and which are used for assisting system functions such as estimation of system
parameters; and

3. Silent subcarriers, which have no energy and are used for guard bands and DC carrier.

The data subcarriers can be arranged, in a particular manner, into groups called subchannels to
support scalability and multiple-access. The subcarriers forming one subchannel may or may not
be adjacent to each other. Each user may use some or all of the subchannels.

The basic structure of a multi-carrier signal in the time domain is generally made up of time
frames, time slots, and OFDM symbols. A frame consists of a number of time slots, whereas
each time slot is comprised of one or more OFDM symbols. The OFDM time domain waveform
is generated by applying the inverse-fast-Fourier-transform (IFFT) to the OFDM signals in the
frequency domain. A copy of the last portion of the time waveform, known as the cyclic prefix
(CP), is inserted in the beginning of the waveform itself to form the OFDM symbol.

In one embodiment, a mapper, as implied by the “Subchannel and Symbol Construction™ box in
Figure 2, is designed to map the logical frequency/subcarrier and OFDM symbol indices seen by
upper layer facilities, such as the MAC resource scheduler or the coding and modulation
modules, to the actual physical subcarrier and OFDM symbol indices. A contiguous time-
frequency area before the mapping may be actually discontinuous after the mapping, and vice
versa. On the other hand, in a special case, the mapping may be a “null process”, which
maintains the same time and frequency indices before and after the mapping. The mapping
process may change from time slot to time slot, from frame to frame, or from cell to cell.

Without loss of generality, in the invention, the terms “resource”, “airlink resource”, “physical

resource”, “radio resource”, and “time-frequency resource” may refer to either the time-
frequency resource before such mapping or that after such mapping.

4.4 Basic Connection ID’s and Application Connection ID’s

In accordance with aspects of certain embodiments of this invention, both basic connection
identification (BCID) and application connection-specific identification (ACID) are employed to
facilitate the control process.

When a mobile station enters the wireless network, it is first assigned a BCID for each direction
of the wireless connection: downlink and uplink. A BCID can be used for control messages or
generic (unclassified) application connections. The BCID for downlink may or may not be the
same as that of the uplink.

In one embodiment, certain application data are classified into different application packet
streams based on the application type, quality of service (QoS) requirement, or other properties.
For example, voice application stream is identified based on the special value in the type of
service (ToS) field of its IP header. A new combination of RTP/UDP/IP headers with the special
IP ToS field value indicates a new voice application stream. Such a new stream is identified by
peeking into the voice session setup protocol messages, such as session initiation protocol (SIP).

Figure 6 illustrates the design of an OFDMA system with a system component called Classifier.
WALTICAL SOLUTIONS, INC.
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Incoming application packets are classified by the Classifier based on classification rules. The
classification rules can be configured statically or dynamically by a control process. Each
classification rule is defined using parameters, such as application type, QoS parameters and
other properties. Different application packets will be put into different data queues and
transmitted by the OFDMA transmitter.

In one embodiment, a special connection is set up to transmit a special application stream
to/from a mobile station over the air. An ACID can be assigned for the corresponding application
packet flow. For example, for voice application, the ACID is a voice connection ID (VCID) that
is assigned for voice packets. Furthermore, an application type can be further classified into
different sub-types, based on certain properties of that application. For example, voice
applications can be further classified into different sub-types based on the voice source coding
(vocoder) methods (e.g., G.711 and G.729A) and are given corresponding sub-types of VCID’s.

For certain multi-casting application, an ACID may be shared by multiple base stations or
mobile stations.

Once established, the connection ID’s, including BCID’s and ACID’s, are disseminated, through
broadcasting messages for example, to the corresponding base station(s) and mobile station(s)
for proper packet transmission and reception.

The medium access control (MAC) scheduler allocates airlink resource to different connections.
A certain application types may be associated with a certain airlink resource block, such as a
time and frequency region. Such correspondence is made known to base stations and mobile
stations through default configuration or additional broadcasting messages. More details
regarding the usage of airlink resources for certain application is described in the subsequent
sections.

A connection ID is released once the wireless system determines that there is no need to continue
the connection. For example, a voice connection and its VCID are released once the system
detects deactivation of the voice stream. In one embodiment, the voice connection is deactivated
if the voice session disconnect is detected through snooping SIP signaling. In another
embodiment, the voice connection is released if there is no voice packet activity on the
connection for a certain period of time.

In one embodiment, the same bit length is used in different types of connections ID’s, including
BCID’s, and ACID’s. In another embodiment, different types of connection ID’s may have
different bit length. For example, in a typical implementation, a BCID is 16-bit, to accommodate
a large number of mobile stations and unclassified applications, while a VCID is 6-bit, to
accommodate up to 64 simultaneous voice connections in a cell. The shorter ACID length, such
as that of VCID, is beneficial for reducing the control overhead, especially when an application
utilizes many small data packets, such as VoIP packets.

In another embodiment, an ACID is further augmented by other properties of the utilized airlink
resources, such as time or frequency indices, to identify an application connection. This can be
used to further reduce ACID bit length or to increase the maximum number of accommodated
application connection given a certain ACID bit length. For example, a voice codec generates
voice application data periodically. The allocation period is usually multiple times of the air link
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frame duration. In this case, the air link frame number can be combined with a VCID to identify
a voice connection. For example, the voice codec of G.723.1 generates a voice frame once every
30 milliseconds. The MAC scheduler allocates airlink resource to such a voice connection once
every 30ms. In a wireless cellular system using Sms frame duration, a single VCID can be shared
by 6 voice streams, each associated with a different frame number to uniquely identify a voice
connection.

4.5 Adaptive Modulation and Coding

In accordance with aspects of certain embodiments of this invention, a particular set of
modulation and forward-error correction (FEC) coding schemes (MCS) are used for transmission
of a particular type of applications under various channel conditions. For example, a prescribed
set of MCS can be used for voice applications, as shown in Table 1.

In one embodiment, the MCS are designed to utilize modular resources. For example, as
illustrated in Table 1, 80 raw modulation symbols are needed to transmit 160 information bits
using 16QAM modulation and rate-' coding, the highest available MCS in the table. The
resource utilized by this highest MCS is called a basic resource unit (Unit), i.e., 80 raw symbols
in this example. The resource utilized by other MCS is simply an integer multiple of the basic
unit. For example, 4 units are required to transmit the same number of information bits using
QPSK modulation with rate-% coding. The relationship of MCS and required number of basic
units to carry the same specific amount of voice data is illustrated in Figure 7. Such modular
utilization of resources of various MCS leads to significant reduction of control overhead, which
becomes more evident in the subsequent sections.

Table 1. Modulation and coding schemes used for voice packets

MCSI | Modulation | Coding rate | Information bits | Raw symbols | Units
1 16QAM 1/2 160 80 1
2 QPSK 1/2 160 160 2
3 QPSK 1/4 160 320 4
4 QPSK 1/8 160 640 8

The MCS index (MCSI) conveys the information about modulation and coding schemes. For a
known vocoder, MCSI also implies the number of AMC resource units required for a voice
packet.

Coding and signal repetition can be combined to provide lower coding rates. For example, rate-
1/8 coding can be realized by a concatenation of rate-%: coding and 4-time repetition.

The decision process for selecting proper MCS of a packet can vary by applications. In one
WALTICAL SOLUTIONS, INC.
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embodiment, the process for voice packets can be more conservative than that for general data
packets due to the QoS requirements of the voice applications. For example, when the signal to
interference noise ratio (SINR) is used as a threshold for selecting the MCS, the threshold value
for voice packets is set higher than that for general data packets. For example, the SINR
threshold of QPSK with rate-%: coding for voice packets is 12 dB, while that for general data
packets is 10 dB.

4.6 Special Airlink Resource Region for Certain Applications

In accordance with aspects of certain embodiments of this invention, a particular region/zone of
time-frequency resources are designated for a particular type of application so as to reduce the
control overhead in MAC headers. Unused resources in one application zone may be allocated
for other applications.

In one embodiment, a special time-frequency zone is allocated for voice applications, as shown
in Figure 7, where VZone is the region designated for voice application, and V1 is the resource
to be used for the first voice packet, and V2 is the resource to be used for the second voice
packet, so on so forth.

In another embodiment, the time-frequency resource used for a voice packet, i.e., V1,o0r V2, ...,
is indicated by the starting time-frequency coordinates and the ending coordinates, relative to the
starting point of the VZone. The granularity in the time coordinates can be one or multiple
OFDM symbols, and that in the frequency coordinates can be one or multiple subcarriers. The
amount of control information may be significant to indicate certain arbitrary starting and ending
coordinates of a voice packet.

In yet another embodiment, voice packets are arranged sequentially with certain rules in the
VZone, as shown in Figure 7, where the VZone is divided into multiple columns and the voice
packets are arranged from top down in each column and from left to right over columns. The
width of each column can be a certain number of subcarriers.

In still another embodiment, the two-dimensional time-frequency coordinates are converted to a
one dimensional offset to the origin of the VZone. Such offset is shown as VZone index (VZI) in
Figure 7. For example, with MCS and modular resource, the granularity of the offset is defined
as a basic resource Unit as described in the previous sections. For instance, the location offset for
the first voice packet VZI;=0 and its MCSI;=1, which implies that one basic resource unit is
used; the offset for the second voice packet VZI; = 1 and its MCSLL=4, which implies that eight
basic resource units are used; and the offset for the third voice packet VZI;=9 and its MCS1;=2,
which implies that two basic resource units are used.

Using MCS resource Unit as the granularity of location offset of a packet (instead of OFDM
symbol and subcarrier coordinates) reduces the number of bits required to represent its VZone
indices. For example, to support a maximum of 64 calls in a cell, a maximum of 64x8=512 units
might be used, assuming that every voice packet is transmitted using the lowest MCS. Therefore,
a 9-bit number is sufficient to represent a VZI. In practice, different voice packets may be
transmitted using different MCS’s, some with MCSI=1, some with MCSI=4, so on so forth.
According to statistics, a shorter bit-length than the maximum needed, for example 8 bits, may

WALTICAL SOLUTIONS, INC.
Confidential and Proprietary
Rev. 0.1 9/27/2005

8

123



be used for VZI for practical purpose.

In the case where an MCS is used with modular resource and voice packets are located
sequentially in the VZone, the overhead required to indicate the location of a voice packet can be
further reduced. In one embodiment, the VZone index of a packet can be inferred from the MCSI
of the packets located before the subject packet. For example, if the first voice packet uses
MCSIL=1, 16QAM with %2 coding, and the second voice packet uses MCSI,=4, QPSK with 1/8
coding, then the first two voice packets occupy 1+8=9 units, and the starting location of the third
voice packet is the 9" unit. Therefore, the VZone index for each packet can be skipped in the
control message and the overhead is further reduced.

In accordance with aspects of certain embodiments of this invention, resource allocation can be
carried out in various manners. In one embodiment, an application zone may contain all
subcarriers of one or multiple OFDM symbols or time slots. In another embodiment, the
definition, such as the location and size, of an application zone, may be different from cell to
cell. In yet another embodiment, the VZones of voice applications are allocated at different
locations for neighboring cells to avoid inter-cell interference. In still another embodiment, the
system allocates fixed amount of resource to each voice connection. The system uses AMC and
matches it with adaptive multi-rate (AMR) voice coding to improve the voice quality.

4.7 Control Messages and Headers

In accordance with aspects of certain embodiments of this invention, a control message, often
called Information Element (IE), is used to facilitate the control process.

In one embodiment, the IE is sent prior to transmitting an application packet to indicate the
information on the packet, such as the packet destination, modulation and coding method, and
the airlink resource used. For example, the IE for a voice packet includes (VCID, MCSI, VZI).
In one embodiment, VCID is 6 bits, MCSI is 2 bits, and VZI is 8 bits, thereby resulting in a 2-
byte IE overhead for each voice packet. In some cases, the IE regarding each voice packet
includes only VCID and MCSI, thereby effectively reducing the IE overhead for each voice
packet to 1 byte. The VZI can be inferred from the MCSI of the voice packets located before the
subject voice packet.. Additional control information, such as power control information, can be
added to the IE with additional bit fields.

In another embodiment, the base station sends the IE for a downlink packet to inform the mobile
station for proper reception of the packet, and the base station sends the IE for an uplink packet
to inform the mobile station for proper, subsequent transmission of the packet. The downlink and
uplink packet IE’s may be separately grouped together. The IE’s may be broadcasted or multi-
casted to corresponding destinations.

In yet another embodiment, the IE’s of the same application type or subtype are grouped
together. A special field, called Application MAP (AMAP) subheader, for a specific application
type, may be added to the IE group. The subheader may indicate the application type and the
length of the IE group. For example, as shown in Figure 8, an AMAP subheader for voice
application (shown as VMAP) is followed by IE’s for voice packets (Shown as VIE), where
Length = 3 indicates that the subheader is followed by three voice IE’s, and Type = 01 indicates
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that the application type is voice.

In one embodiment, the IE’s for all packets are transmitted with the same modulation and coding
schemes (MCS). In another embodiment, adaptive modulation and coding (AMC) is used for the
transmission of the IE’s, as illustrated in Figure 9. A special rule, which is known to both base
stations and mobile stations, can be used to determine the IE MCS, based on the MCS of its
corresponding packet for proper reception of the IE. In one embodiment, the MCS for an IE is
maintained the same as that of its corresponding application packet. In another embodiment, the
MCS for an IE is one level more conservative than that of its corresponding packet. For example,
if the MCSI for a packet is 2 (QPSK with rate-’2 coding), then the MCSI for its IE is 3 (QPSK
with rate-%4 coding).

In an embodiment, multiple IE’s with the same MCS are grouped together into a block. An
additional control message is transmitted prior to such block to indicate the length and the MCS
used for the block.

In a system with one or multiple application zones, the remaining resource unused by the
application zones can be treated as a special resource zone. The special resource zone may be
irregular in shape. A particular mechanism in MAC scheduler tracks the time-frequency
resources in this special zone and broadcasts the resource allocation in a special zone MAP
message.

In one embodiment, the special zone MAP message explicitly identifies the resource region, for
example using the time and frequency coordinates of a resource block. The mobile station can
identify its own resource by decoding the MAP message.

In another embodiment, both the base station and the mobile station share the configuration
information of the special resource region, and view the special region as a contiguous resource
region. The MAP message only includes the resource allocation information in the special
resource zone, using connection ID, resource identification parameters and MCS index.

In yet another embodiment, the MAP message can be further compressed if the sequence of the
resource units in the special resource region is pre-defined. A so-called time first sequence
assigns smaller sequence number to the units in the time axle. Figure 10 shows the time first
sequence definition. The special resource region is illustrated in the shaded area. Similarly, the
unit sequence number can be assigned along the frequency axle.

4.8 Voice Activity Detection

Typical voice conversations contain approximately 50 percent silence. The silence period in
conversation is detected by a vocoder using technologies such as Voice Activity Detection
(VAD). Voice packets are only generated when voice activity is detected. During the silence
period, the voice packet data rate is greatly reduced.

The VAD indication can also be used by the MAC scheduler at the base station to adjust the
bandwidth allocation for the voice connection.

In the uplink direction, the mobile station sends a special MAC message once the VAD
indication is received from its vocoder. The MAC message indicates to the base station that the
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voice data rate is reduced temporarily. By receiving such an indication, the MAC scheduler can
reduce the airlink resource allocation to the voice connection. Similarly, if the VAD indicates
new voice activity, the mobile station notifies the base station using a similar mechanism and the
original resource allocation schedule is re-applied to the voice connection.

In the downlink direction, if there is no voice packet to be transmitted over a voice connection,
the MAC scheduler allocates the resource to other voice connections.

Once a voice connection is in the silence period, the MAC scheduler reduces the resource
allocation to the mobile station. As a consequence, a resource block previous allocated for the
connection in the VZone may become vacant. Several methods can be used to deal with such
fragmentation in the VZone.

In one embodiment, the MAC scheduler at the base station reallocates the resource with the
objective of minimizing the impact to other voice connections, such as their adaptive modulation
and coding processes.

In another embodiment, the MAC scheduler maintains the resource allocation of the other voice
connections, and allocates the resource vacated by the silent voice connection to new voice
connections or other application packets.

In another embodiment, the MAC scheduler moves all the subsequent allocations up to fill the
resource gap. As shown in Figure 11, once voice connection, identified by VCID 2, is in the
silence period, the other voice connections occupy the resource used to allocate for VCID 2.

In another embodiment, the MAC scheduler uses the last voice time-frequency resource, in the
same VZone, to fill the resource gap of a silent voice connection. Figure 12 illustrates such a
case, the last voice connection, identified by VCID 12, occupies the resource allocation gap of
the voice connection (VCID 2).

In yet another embodiment, the MAC scheduler uses the last voice time-frequency resource, with
the same coding and modulation scheme, in the same VZone, to fill the resource gap. The new
resource gap introduced by such a replacement is filled by the subsequent voice time-frequency
resource. As shown in Figure 13, voice connection (VCID 6) uses the same coding and
modulation scheme as voice connection (VCID 2), and is the last one in the same VZone. Once
voice connection (VCID 2) goes into silence period, the MAC scheduler allocates its resource to
voice connection (VCID 6). And other voice connections after voice connection (VCID 6) are
allocated with subsequent resources.
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application type or subtype, modulation and coding scheme, or other parameter may
be grouped together for efficiency.

{0018] While the following discussion contemplates the application of the
disclosed technology to an Orthogonal Frequency Division Multiple Access (OFDMA)
system, those skilled in the art will appreciate that the technology can be applied to
other system formats such as Code Division Multiple Access (CDMA), Multi-Carrier
Code Division Multiple Access (MC-CDMA), or others. Without loss of generality,
OFDMA is therefore only used as an example to illustrate the present technology. In
addition, the following discussion uses voice-over-IP as a representative application
to which the disclosed technology can be applied. The disclosed technology is
equally applicabie to other applications including, but not limited to, audio and video.

[0019] The following description provides specific details for a thorough
understanding of, and enabling description for, various embodiments of the
technology. One skilied in the art will understand that the technology may be:
practiced without these details. In some instances, well-known structures and
functions have not been shown or described in detail lo avold unnecessarily
obscuring the description of the embodiments of the technology. It is intended that
the terminology used In the description presented below be interpreted in its
broadest reasonable manner, even though it is being used in conjunction with a
detailed description of certain embodiments of the technology. Although certain
terms may be emphasized below, any terminology intended to be interpreted in any
restricted manner will be overtly and specifically defined as such in this Detailed
Description_section.

l. Wireless Communication Network

[0020] Figure 1 is a representative diagram of a wireless communication
network 100 that services a geographic region. The geographic region is divided
into a plurality of cells 105, and wireless coverage is provided in each cell by a base
station (BS) 110. One or more mobile devices (not shown) may be fixed or may
roam within the gecgraphic region covered by the network. The mobile devices are
used as an interface between users and the network. Each base station is
connected to the backbone of the network, usually by a dedicated link. A base

station serves as a focal point to transmit information to and receive information from
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61240-8017TA.EGAL11412139.1

157



pertain to packet stream Va. Those skilled in the art will appreciate that the although
text is used to Indicate the contents of the IE in Figure BA, in an actual
implementation the text would be replaced by appropriately coded information.

[0054] In some embodiments, the IEs for all packets that are transmitted with
the same modulation and coding schemes (MCS) are grouped together for efficiency.
Figure 8B is a block diagram of a block 850 of IEs that are grouped by MCS. A
frame control header (FCH) 855 or other control message is transmitted prior to the
block to indicate the length and the MCS used for each segment of the block. In
some - embodiments, adaptive modulation and coding (AMC) is used for the
transmission of the IE's. A special rule, which Is known to both base stations and
mobile devices, can be used to determine the IE MCS, based on the MCS of its
corresponding packet for proper reception of the IE. In some embodiments, the
MCS for an IE is maintained the same as that of its corresponding application packet.
In some embodiments, the MCS for an IE is one level more conservative than that of
its corresponding packet. For example, if the MCSI for a packet is 2 (QPSK with
rate-% coding), then the MCSI for its IE is 3 (QPSK with rate-% coding).

\"A Voice Activity Detection

[0055] Typical voice conversations contain approximately S0 percent silence.
In order to take advantage of the fact that about half of the time data does not need
to be transmitted at the same rate as when a user is speaking, the system may rely
upon detecting the period of silence and reducing the effective data transfer rate
during that period. The silence period in conversation is detected by a vocoder using
technologies such as Voice Activity Detection (VAD). Voice packets are only
generated when voice activity is detected. During the silence period, the voice
packet data rate is greatly reduced.

[0056] In addition to reducing the voice packet data rate during periods of
silence, the bandwidth allocation for the voice connection may also be reduced. The
MAC scheduler at the base station may use the indication of voice activity to adjust
the bandwidth allocation for the voice connection. In the uplink direction, the mobile
device sends a special MAC message once a VAD indication is received from its
vocoder. The MAC message indicates to the base station that the voice data rate is

being temporarily reduced. When such an indication is received, the MAC scheduler
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DETAILED ACTION
Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

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

2. Claims 1-4, 6, 7, 9, 16-22 are rejected under 35 U.S.C. 102(e) as being
anticipated by Vijayan et al. (USPN 7,221,680).

Regarding claim 1, Vijayan teaches a method of communication between base
stations and mobile devices in a multi-carrier packet communication system that utilizes
an air link resource and covers a plurality of geographic cells [Fig. 1], the method
comprising: allocating a zone in the air link resource, wherein the zone is designated for
a type of application and is capable of carrying two or more packet streams associated
with the type of application, and wherein the portion of the air link resource falling
outside of the zone is capable of carrying two or more packet streams not associated
with the type of application [Col. 4, lines 20-42, the superframe resources are
allocated in the frequency where one superframe carries two or more packets of
same type of application]; for at least some of the two or more packet streams within
the zone, creating a control message associated with each packet stream wherein the

control message is used in part to ensure proper communication of the packet stream
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[Fig. 2, 230, pilot & overhead is used to ensure proper delivery of the packet
stream, Col. 5, line 35 - Col. 6, line 3]; aggregating the created control messages
associated with each packet stream in accordance with a common characteristic of the
packet streams [Col. 5, lines 58 - Col. 6, line 3, the control message for packet
streams are aggregated so that they are not sent in each superframe]; and
transmitting the control messages in a group [Col. 5, line 66 - Col. 6, line 3, the
control message is transmitted].

Regarding claim 2, Vijayan teaches the common characteristic is the coding
and modulation scheme of the packet streams [Col. 5, lines 43-49, coding and
modulation scheme is sent in overhead].

Regarding claim 3, Vijayan teaches the common characteristic is a location of
the packet stream within the air link resource [Col. 5, lines 52-58, identifies the
location].

Regarding claim 4, Vijayan teaches adding a header to the group of control
messages, wherein the header comprises the number of control messages, the length
of the control messages, and the common characteristics of the associated packet
streams [Col. 5, lines 36-47, identifies length and number of superframes, and
common characteristics of the packet stream of superframes].

Regarding claim 6, Vijayan teaches assigning a basic connection identification
(BCID) value to a packet stream communicated via the air link resource [Fig. 2, 230,
overhead information contains BCID value]; assigning an application connection

identification (ACID) value to a second packet stream communicated via the air link
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resource, wherein the ACID value contains a lesser number of bits than the BCID value
[Col. 13, line 65 - Col. 14, line 2, ACID value is assigned which uses less bits than
BCID]; and incorporating the ACID value in the control message associated with the
identified second packet stream [Col. 13, line 65 - Col. 14, line 2, single inner code is
sent as part of the control message].

Regarding claim 7, Vijayan teaches an ACID value may be reused by base
stations or mobile devices [Col. 13, line 65 - Col. 14, line 2, single inner code use
indicates the ACID value is reused].

Regarding claim 9, Vijayan teaches each of the two or more packet streams
associated with the type of application utilize one of a plurality of modulation and coding
schemes, and a modulation and coding scheme index associated with each packet
stream carries information about the utilized modulation and coding scheme for the
packet stream [Col. 5, lines 37-47, identifies coding and modulation scheme for the
packet stream].

Regarding claim 16, Vijayan teaches the zone is divided into a plurality of rows
and a plurality of columns to thereby form a coordinate system [Fig. 4].

Regarding claim 17, Vijayan teaches a location of packet stream within the zone
may be specified by an offset from the origin of the zone [Fig. 4, Transmission Unit is
offset from the origin of the coordinates].

Regarding claim 18, Vijayan teaches a location of a packet stream within the
zone may be specified by a starting row and column coordinate and an ending row and

column coordinate [Fig. 4, Transmission Unit specified by a row and a column].

170



Application/Control Number: 11/908,257 Page &5
Art Unit: 2464

Regarding claim 19, Vijayan teaches a granularity of a time coordinate is an
OFDM symbol and a granularity of a frequency coordinate is a sub carrier [Col. 5, lines
35-52].

Regarding claim 20, Vijayan teaches the portion of the air link resource falling
outside of the zone is treated as a second zone and wherein a resource allocation
message pertaining to the second zone is communicated to a base station and a mobile
station [Col. 6, lines 50-63, each superframe is transmitted with its specific
overhead].

Regarding claim 21, Vijayan teaches the resource allocation message identifies
a connection identifier, a resource identification parameter, and a modulation and
coding index for at least some of the packet streams in the second zone [Col. 6 lines
50-63, specific outer code rate and overhead identifies the above parameters].

Regarding claim 22, Vijayan teaches dividing the second zone into a plurality of
units, wherein the resource allocation message identifies at least some of the packet
streams in the second zone based on the plurality of units [Col. 6, lines 50-63 specific
outer code rate and overhead identifies the above parameters].

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

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vijayan et
al. (USPN 7,221,680) in view of Kostic et al. (USPN 6,826,409).

Regarding claim 5, Vijayan teaches a method as discussed in rejection of claim

However, Vijayan does not teach the zone in one geographic cell is assigned to a
different time-frequency location in the air link resource than the zone in a neighboring
geographic cell in order to mitigate inter-cell interference.

Kostic teaches the zone in one geographic cell is assigned to a different time-
frequency location in the air link resource than the zone in a neighboring geographic cell
in order to mitigate inter-cell interference [Col. 4, lines 46-53, uses different time-
frequency location to reduced inter-cell interference].

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to used different time-frequency location then the neighboring

geographic cell so that capacity of the system can be increased [Col. 1, lines 16-26].

5. Claims 11, 14, 23, 24, 28-30 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Vijayan et al. (USPN 7,221,680) in view of El-Hennawey et al. (USPN
7,619,995).

Regarding claim 11, Vijayan teaches a method as discussed in rejection of
claim 1.

However, Vijayan does not teach using adaptive modulation and coding for the

transmission of the group of control messages.
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El-Hennawey teaches using adaptive modulation and coding for the transmission
of the group of control messages [Col. 7, lines 30-33, uses SB-ADPCM].

It would have been obvious to one of ordinary sKill in the art at the time the
invention was made to use adaptive modulation and coding so that frequency band can
be split into multiple bands which can be combined later [Col. 7, lines 30-41].

Regarding claim 14, Vijayan further teaches the common characteristic is the
coding and modulation scheme of the packet streams and further comprising a header
transmitted prior to the group of control messages to indicate the length of the group
and the modulation and coding scheme used for the group [Col. 5, lines 36-47,
identifies length and number of superframes, coding and modulation of the
packet stream].

Regarding claim 23, Vijayan teaches a method of communication between base
stations and mobile devices in a multi-carrier packet communication system that utilizes
an air link resource and covers a plurality of geographic cells [Fig. 1], the method
comprising: allocating a zone in the air link resource for packet streams, wherein the
zone is capable of carrying two or more packet streams and the packet streams are
arranged sequentially in the zone [Col. 4, lines 20-42, the superframe resources are
allocated in the frequency where one superframe carries two or more packets of
same type of application]; for at least some of the packet streams within the zone,
creating a control message associated with each packet stream wherein the control
message is used in part to ensure proper communication of the packet stream [Fig. 2,

230, pilot & overhead is used to ensure proper delivery of the packet stream, Col.
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5, line 35 - Col. 6, line 3]; aggregating the created control messages associated with
each packet stream in accordance with a common characteristic of the packet streams
[Col. 5, lines 58 - Col. 6, line 3, the control message for packet streams are
aggregated so that they are not sent in each superframe]; and transmitting the
control messages in a group [Col. 5, line 66 - Col. 6, line 3, the control message is
transmitted].

However, Vijayan does not teach the packet streams are voice-over-IP (VoIP)
packet streams.

El-Hennawey teaches the packet streams are voice-over-1P (VolP) packet
streams [Col. 4, lines 63-66, VoIP streams].

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to have VolIP streams so that voice can be communicated using
internet [Col. 1, lines 25-31].

Regarding claim 24, Vijayan further teaches packet streams are arranged
sequentially in the zone starting at an origin [Fig. 4].

Regarding claim 28, the references teach a method as discussed in rejection of
claim 23.

However, the references do not teach each of the two or more packet streams
within the zone is allocated based on voice activity carried in the corresponding packet

stream.
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El-Hennawey teaches each of the two or more packet streams within the zone is
allocated based on voice activity carried in the corresponding packet stream [Col. 5,
line 66 - Col. 6, line 13, packet streams are allocated based on voice activity].

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to allocate packet streams based on voice activity so that it could
be determined how much weight should be give to each frame [Col. 6, lines 10-13].

Regarding claim 29, the references teach a method as discussed in rejection of
claim 28.

However, the references do not teach the allocated air link resource is an initial
amount of resource and adaptive modulation and coding with an adaptive multi-rate
voice coding is used to improve voice quality carried in the packet stream.

El-Hennawey teaches the allocated air link resource is an initial amount of
resource and adaptive modulation and coding with an adaptive multi-rate voice coding
is used to improve voice quality carried in the packet stream [Col. 6, lines 5-13, frames
are adapted according to amount of voice present].

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to allocate packet streams based on voice activity so that it could
be determined how much weight should be give to each frame [Col. 6, lines 10-13].

Regarding claim 30, the references teach a method as discussed in rejection of

claim 28.
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However, the references do not teach reallocating an air link resource associated
with a first packet stream having a silent voice connection to a second packet stream
having an active voice connection.

El-Hennawey teaches reallocating an air link resource associated with a first
packet stream having a silent voice connection to a second packet stream having an
active voice connection [Col. 6, lines 5-13, frame weights are adapted according to
amount of voice present].

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to allocate packet streams based on voice activity so that it could

be determined how much weight should be give to each frame [Col. 6, lines 10-13].

6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vijayan
et al. (USPN 7,221,680) in view of Koike (USPN 6,445,308).

Regarding claim 15, Vijayan teaches a method as discussed in rejection of
claim 1.

However, Vijayan does not teach a starting time-frequency coordinate and an
ending time-frequency coordinate are used to specify a location of a packet stream
within the zone.

Koike teaches a starting time-frequency coordinate and an ending time-
frequency coordinate are used to specify a location of a packet stream within the zone
[Col. 9, lines 46-54, packet’s location is determined based on time-frequency

coordinate].

176



Application/Control Number: 11/908,257 Page 11
Art Unit: 2464

It would have been obvious to one of ordinary sKill in the art at the time the
invention was made to use time-frequency coordinate to determine a location of packet
since the packet can be transmitted using PN series of the frequency hopping [Col. 9,
lines 46-54].

Allowable Subject Matter
T Claims 8, 10, 12, 13, 25-27, 31-33 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all
of the limitations of the base claim and any intervening claims.
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Chandrahas Patel whose telephone number is
(671)270-1211. The examiner can normally be reached on Monday through Thursday
7:30 to 17:00 EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ricky Ngo can be reached on 571-272-3139. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Ricky Ngo/

Supervisory Patent Examiner, Art

Unit 2464

/Chandrahas Patel/
Examiner, Art Unit 2464
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Docket No.: 612408017US1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Li et al.

Application No.: 11/908,257 Confirmation No.: 1928
Filed: July 14, 2008 Art Unit: 2464

For: METHOD AND SYSTEM FOR MULTI- Examiner: C. B. Patel

CARRIER PACKET COMMUNICATION
WITH REDUCED OVERHEAD

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION UNDER 37 C.F.R.

1.11
MS Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
INTRODUCTORY COMMENTS

In response to the Office Action dated August 2, 2010, please amend the above-
identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks/Arguments begin on page 9 of this paper.
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Application No. 11/908,257 Docket No.: 612408017US1
Reply to Office Action of August 2, 2010

AMENDMENTS TO THE CLAIMS

e 1 (Currently Amended) A method of communication between base stations

and mobile devices in a multi-carrier packet communication system that utilizes an

aidlink_time-frequency resource and covers a plurality of geographic cells, the method
comprising:

allocating a zone in the airlink-time-frequency resource, wherein;

the zone is designated for a type of application and is capable of carrying

two or more packet streams associated with the type of application,

gach of the two or more packet streams associated with the type of

application utilizing one of a plurality of modulation and coding

schemes, the plurality of modulation and coding schemes utilizing a

basic time-frequency resource unit and integer multiples of the

basic time-frequency resource unit; and whereir
the portion of the airlink_time-frequency resource falling outside of the

zone is capable of carrying two or more packet streams not
associated with the type of application;
for at least some of the two or more packet streams within the zone, creating a
control message associated with each packet stream wherein the control
message is used in part to ensure proper communication of the packet
stream;
aggregating the created control messages associated with each packet stream in
accordance with a common characteristic of the packet streams; and
transmitting the control messages in a group.

€21 2. (Original) The method of claim 1, wherein the common characteristic is
the coding and modulation scheme of the packet streams.

61240-8017.USO1/LEGAL18902906.1 2
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Application No. 11/908,257 ! Docket No.: 612408017US81
Reply to Office Action of August 2, 2010

3 3 (Currently Amended) The method of claim 1, wherein the common
characteristic is a location of the packet stream within the aidink—time-frequency

resource.

[c4 4. (Criginal) The method of claim 1, further comprising adding a header to
the group of control messages, wherein the header comprises the number of control
messages, the length of the control messages, and the common characteristics of the
associated packet streams.

51 5. (Currently Amended) The method of claim 1, wherein the zone in one
geographic cell is assigned to a different time-frequency location in the airirk-time-
frequency resource than the zone in a neighboring geographic cell in order to mitigate
inter-cell interference.

[c8l 6. (Currently Amended) Fhe—method—of—sclaim—1—further—comprising—A

method of communication between base stations and mobile devices in a muiti-carrier
packet communication system that utilizes a time-frequency resource and covers a

plurality of geographic cells, the method comprising:

allocating a zone in the time-frequency resource, wherein the zone is designated
for a type of application and is capable of carrying two or more packet

streams associated with the type of application, and wherein the portion of
the time-frequency resource falling outside of the zone is capable of
carrying two or more packet streams not associated with the type of

for at least some of the two or more packet streams within the zone, creating a

control message associated with each packet stream wherein the control

message is used in_part to ensure proper communication of the packet
stream;

61240-8017.US01/LEGAL18902906.1 3
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Application No. 11/308,257 Docket No.: 612408017US1
Reply to Office Action of August 2, 2010

aggregating the created control messages associated with each packet stream in
accordance with a common characteristic of the packet streams;

transmitting the control messages in a group;

assigning a basic connection identification (BCID) value to a packet stream
communicated via the aidirk-time-frequency resource;

assigning an application connection identification (ACID) value to a second
packet stream communicated via the aidink—time-frequency resource,
wherein the ACID value contains a lesser number of bits than the BCID
value_and wherein _the ACID value is augmented by time or frequency

indices in_the time-frequency resource to identify the second packet
stream; and

incorporating the ACID value in the control message associated with the
identified second packet stream. '

cn 7. (Original) The method of claim 6, wherein an ACID value may be reused
by base stations or mobile devices.

8] 8. (Cancelled)

alals=U = ol AANTN - - - &
= o - < oo = - o octc - = o o =

modulation—and—ceding—schemes—and—a modulation and coding scheme index
associated with each packet stream carries information about the utilized modulation

and coding scheme for the packet stream.
€10 10. (Cancelled)

11 11. (Original) The method of claim 1, further comprising using adaptive
modulation and coding for the transmission of the group of control messages.

61240-8017.USO1/LEGAL18902906.1 4
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Application No. 11/908,257 Docket No.: 612408017US1
Reply to Office Action of August 2, 2010

121 12.  (Original) The methaod of claim 11, wherein the modulation and coding for
the group of control messages is the same as the modulation and coding used for the

packet streams associated with the group of control messages.

c13] 13. (Original) The method of claim 11, wherein the modulation and coding for
the group of control messages is one level lower than the modulation and coding used

for the packet streams associated with the group of control messages

c14) 14. (Currently Amended) The method of claim 14, wherein the common
characteristic is the coding and modulation scheme of the packet streams and further
comprising a header transmitted prior to the group of control messages to indicate the-a
length of the group and the-a modulation and coding scheme used for the group.

c15) 15. (Original) The method of claim 1, wherein a starting time-frequency
coordinate and an ending time-frequency coordinate are used to specify a location of a

packet stream within the zone.

c16) 16. (Original) The method of claim 1, wherein the zone is divided into a
plurality of rows and a plurality of columns to thereby form a coordinate system.

177 17.  (Currently Amended) The method of claim 16, wherein a location of a
packet stream within the zone may be specified by an offset from the-an origin of the
zZone.

18] 18. (Original) The method of claim 16, wherein a location of a packet stream

within the zone may be specified by a starting row and column coordinate and an
ending row and column coordinate.

61240-8017.USOI/LEGAL18902906.1 5
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Application No. 11/908,257 Docket No.: 612408017US1
Reply to Office Action of August 2, 2010

19 19. (Original) The method of claim 16, wherein a granularity of a time
coordinate is an OFDM symbol and a granularity of a frequency coordinate is a

subcarrier.

20 20. (Currently Amended) The method of claim 1, wherein the portion of the
airink-time-frequency resource falling' outside of the zone is treated as a second zone
and wherein a resource allocation message pertaining to the second zone is
communicated to a base station and a mobile station.

211 21. (Original) The method of claim 20, wherein the resource allocation
message identifies a connection identifier, a resource identification parameter, and a
modulation and coding index for at least some of the packet streams in the second
zone.

€22 22. (Original) The method of claim 20, further comprising dividing the second
zone into a plurality of units, wherein the resource allocation message identifies at least
some of the packet streams in the second zone based on the plurality of units.

€231 23. (Currently Amended) A method of communication between base stations
and mobile devices in a multi-carrier packet communication system that utilizes an
aidink-time-frequency resource and covers a plurality of geographic cells, the method
comprising:

allocating a zone in the aidirk-time-frequency resource for voice-over-IP packet

streams, wherein the zone is capable of carrying two or more packet
streams and the packet streams are arranged sequentially in the zone
starting at an origin;

specifying a location of a packet stream in_the zone by an offset to the origin,
wherein the offset is one or more units of time-frequency resource that is

61240-8017.USO1/LEGAL18902906.1 6
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Application No. 11/808,257 Docket No.: 612408017US1
Reply to Office Action of August 2, 2010

determined by a type of modulation and coding associated with the packet

stream;

for at least some of the voice-over-IP packet streams within the zone, creating a
control message associated with each packet stream wherein the control
message is used in part to ensure proper communication of the packet
stream;

aggregating the created control messages associated with each packet stream in
accordance with a common characteristic of the packet streams; and

transmitting the control messages in a group.

[c24) 24-25. (Cancelled)

[c26) 26. (Currently Amended) The method of claim 2823, wherein the offset is
included in the control message associated with the packet stream.

21 27. (Currently Amended) The method of claim 2623, wherein the offset is not
included in the control message associated with the packet stream and is instead
calculated from the type of modulation and coding associated with other packet streams
that precede the packet stream in the sequence of packet streams.

c28] 28. (Currently Amended) The method of claim 23, wherein an aifink-time-
frequency resource associated with each of the two or more packet streams within the
zone is allocated based on voice activity carried in the corresponding packet stream.

c29] 29. (Currently Amended) The method of claim 28, wherein the allocated
aidink-time-frequency resource is an initial amount of resource and adaptive modulation
and coding with an adaptive multi-rate voice coding is used to improve voice quality

carried in the packet stream.

61240-8017.US01/LEGAL18902906,1 7
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Application No. 11/908,257 Docket No.: 612408017US1
Reply to Office Action of August 2, 2010

30y 30. (Currently Amended) The method of claim 28, further comprising
reallocating ar aifirk-time-frequency resource associated with a first packet stream
having a silent voice connection to a second packet stream having an active voice

connection.

311 31. (Original) The method of claim 30, wherein the second packet stream is
the next packet stream in sequence after the first packet stream.

(32) 32. (Original) The method of claim 30, wherein the second packet stream is

the last packet stream in the sequence of packet streams.

c33) 33. (Original) The method of claim 30, wherein the second packet stream is
the last packet stream in the sequence of packet streams that has the same coding and
modulation scheme as the first packet stream.

c34] 34. (New) The method of claim 1, wherein the packet streams are transmitted
in orthogonal frequency division multiplexing (OFDM) symbols, and wherein logical
subcarriers and OFDM symbol indices seen by upper layer facilities are mapped to
actual physical subcarrier and OFDM symbol indices.

35] 35. (New) The method of claim 1, wherein the zone allocated in the time-
frequency resource is associated with video applications.

c36) 36. (New) The method of claim 1, wherein the zone allocated in the time-
frequency resource is further subdivided into time-frequency segments, wherein a

mapping of packet streams to segments is achieved using a one-dimensional offset with
respect to an origin of the zone.

61240-8017.USOI/LEGAL18902906.1 8
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Application No. 11/908,257 Docket No.: 612408017US1
Reply to Office Action of August 2, 2010

REMARKS

In the Office Action mailed August 2, 2010 (the "Office Action"), the Examiner
rejected claims 1-4, 6-7, 9, and 16-22 under 35 U.S.C. § 102(e) as being anticipated by
U.S. Patent No. 7,221,680 to Vijayan et al. ("Vijayan"); rejected claim $ under 35 U.S.C.
§ 103(a) as being unpatentable over Vijayan in view of U.S. Patent No. 6,826,409 to
Kostic et al. ("Kostic"); rejected claim 11, 14, 23-24, and 28-30 under 35 U.S.C. § 103(a)
as being unpatentable over Vijayan in view of U.S. Patent No. 7,619,995 to El-
Hennawey et al. ("El-Hennawey"); and rejected claim 15 under 35 U.S.C. § 103(a) as
being unpatentable over Vijayan in view of U.S. Patent No. 6,445,308 to Koike
("Koike"). Applicants respectfully traverse these rejections. Claim 8, 10, 12-13, 25-27,
and 31-33 were indicated as being allowable.

Applicants herein amend claims 1, 3, 5-6, 9, 14, 17, 20, 23, and 26-30 to more
clearly identify the subject matter for which applicants seek protection. Claims 8, 10
and 24-25 have been canceled, and claims 34-36 have been added. Claims 1-7, 9, 11-
23, and 26-36 are therefore currently pending.

A Interview Summary

Applicants' representative thanks the Examiner for the courtesy of the telephone
interview conducted on November 10, 2010. In the interview, applicants' representative
discussed the amendments made herein to claim the subject matter indicated as
allowable by the Examiner. In addition, applicants' representative reviewed a number of
minor amendments that were made to, for example, clarify the scope of the claims.
Such amendments are supported by at least paragraph [0027] of applicants'
specification. If the Examiner believes that additional details are needed to summarize
the interview, the Examiner is invited to contact the applicants' representative at the

number below.

61240-8017.USO1/LEGAL 18902906, 1 ]
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Application No. 11/908,257 Docket No.: 612408017US1
Reply o Office Action of August 2, 2010

B. New Claims

Applicants have added new dependent claims 34-36, which depend from
independent claim 1. The new claims are supported by at least paragraphs [0027],
[0029], and [0032] of applicants' specification.

C. Conclusion

In view of the above amendments, applicants believe the pending application is
in condition for allowance. If the Examiner has any questions or believes a telephone
conference would expedite prosecution of this application, the Examiner is encouraged
to call the undersigned at (206) 359-3129.

Although the present communication may include alterations to the application or
claims, or characterizations of claim scope or referenced art, the applicants are not
conceding that previously pending claims are not patentable over the cited references;
instead, any alteration or characterizations are being made to facilitate expeditious

prosecution of this application.

The applicants reserve the right to later pursue any previously pending or other
broader or narrow claims that capture any subject matter supported by the present
disclosure, including subject matter that might be found disclaimed herein or by any
prior prosecution. Accordingly, reviewers of this or any parent, child or related
prosecution history shall not reascnably infer that the applicants have made any
disclaimers or disavowals of any subject matter supported by the present application.

61240-8017.USOI/LEGAL18902906. 1 10
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Application Mo, 11/608,257 Docket No. 612408017US
Reply to Office Action of August 2, 2010

Please charge any deficiencies or credit any overpayment to our Deposit
Account No, 50-0665, under Crder No. 812408017U81 from which the undersigned is
authorized o draw.

Dated: 8 bdea 1a:3 Respectfully submitted,

By #.;J ﬁ“,f ,

Stephen Bishop]
Registralion No.; 38,829
PERKINS COIE LLF
P.O. Box 1247
Seattle, Washington 887111-1247
{206) 358-8000
{206) 359-7198 (Fax)
Attorney for Applicant
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Docket No.: 612408017US1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Lietal.

Application No.: 11/908,257 Confirmation No.: 1928
Filed: July 14, 2008 Art Unit: 2464

For. METHOD AND SYSTEM FOR MULTI- Examiner: C. B. Patel

CARRIER PACKET COMMUNICATION
WITH REDUCED OVERHEAD

INFORMATION DISCLOSURE STATEMENT (IDS)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and
Trademark Office is hereby directed to the references listed on the attached
PTO/SB/08. It is respectfully requested that the information be expressly considered
during the prosecution of this application, and that the references be made of record

therein and appear among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed more than three months after the
U.S. filing date, OR more than three months after the date of entry of the national stage
of a PCT application, AND after the mailing date of the first Office Action on the merits,
whichever occurs first, but before the mailing date of any of a Final Office Action, a
Notice of Allowance (37 CFR 1.97(c)) or an action that otherwise closes prosecution in

the application.

61240-8017.USOI/LEGAL 19572405.1
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Application Noo 11/908,257 Docket No.: §12408017UST

in accordance with 37 COFR 1.98(X2)(), Applicant has not submitied copies of
U.S. patents and U8, patent applications.  Applicant submits herewith copies of nan-
pateni literature in accordancs with 37 CFR 1.88{(a)(2}.

This Information Disclosure Statement is not to be construad as a reprasentation
that: (I} a search has been made; (i) additional information that may be material t the
examination of this application does not exist; {iii} the information, protocols, resulls and
the like reportad by third parties are accurale or enabling; or (iv) the cited information is,
of is considered to be, material to patentability. in addilion, applicant does not admit
Hrat any enclosad item of information consiilutes pricr art W the subjsct ihvention and

specifically reserves the right to demonsirate thal any such referencs is not prior ait,

it is submitted that the Information Disclosure Statement is in complianos with 37

CFR 1.88 and the Examiner is respectfully requestad {o corgider the listed refersnces.

Please chargs our EFT Account SEATFIRM in the amount of §180.00 covering
the fee sel forth in 37 CFR 147{p). The Dirsctor is hereby authorized to charge any
deficiency in the fees filed, assaded to be filed or which should have bean filed herawith
{or with any paper hereafter filed in this application by this firm) to ouwr Deposit Account
Mo, 50-D885, under Order No. §12408017U81.

Dated: 0 Nas o Respectiully submitied,

AN
By éﬁx{ &a{
Stephen Bishop Y
Registration Mo, 38,829
PERKING COIE LLP
P.O. Box 1247
Seattle, Washington 88111-1247
{206} 359-80G0
{(208) 359-7188 (Fax)
Attorney for Applicant

o
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PTO/SBI0BD (07-09)
Approved for use through 07/21/2012. OMB 0651-0031
U.S. Palent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduclion Acl of 1395, nop ara required to respond o a collection of informalion unless it contains a valid OMB control number.
Substitute for form 1449/PTO Complete if Known
Application Number 11/908,257-Conf. #1928
INFORMATION DISCLOSURE  [Fiing Date July 14, 2008
STATEMENT BY APPLICANT  [fistNamedinventor | Xiaodong Ll
Art Unit 2464
(Use as many sheets as necessary) Examines Naria C. B. Patel
Sheet l 1 | of | 1 Attorney Docket Number |612408017US1
U.S. PATENT DOCUMENTS
Document Number — Pages, Columns, Lines, Where
. e | Number | pyblication Dale Name of Patent
sty ol NamborKnd Coda? (7410w | MM-DD-YYYY Applicant of Ciled Document Rmmmm
US-7,181,246 02-20-2007 |Lo
US-7,164,669 01-16-2007 |Li et al.
UsS-7,020,072 03-28-2006 |Liet al.
US-6,947,748 09-20-2005 |Liet al.
US-6,940,914 09-06-2005 |Lo et al.
US-6,840,827 09-06-2005 |Liet al.
US-6,490,270 12-03-2002_|Krishnamoorthy et al.
US-6,459,740 10-01-2002 |Lo
US-6,442 222 08-27-2002 |Ghazi-Moghadam et al.
US-6,377.783 04-23-2002 |Lo etal.
US-6,314,081 11-06-2001 |Chennakeshu et al.
US-6,219,341 04-17-2001 |Varanasi
FOREIGN PATENT DOCUMENTS
) . Foreign Patent Document Publication Name of Patent Pages, Columns, Lines,
Exami Citt ame atentee or Where Relevant Passage
hm:-er No.ﬁ Cauniry Code®-Number*-Kind Code® (¥ knawn) ang?f‘m Applicant of Cited Document omnu:!w Fhm:sﬁapear ™
Examiner Date
| Signature Considered

*EXAMINER! Inilial if reference considered, whether or not citalicn is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with nexi communication to applicant. * CITE NO.: Those application(s) which are marked with an single asterisk (*) next
1o the Cite No. are nol supplied (under 37 CFR 1.98{a)(2)(iii}) because thal application was filed afler June 30, 2003 or is available in the IFW. ! Applicant's
unique citation designation number {optional). * See Kinds Codes of USPTO Patent Documents al yaww.usplo,goy or MPEP 901.04. ? Enter Office that issued
the document, by the two-letter code (WIPQ Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must
mmemaeﬂalnumbircﬂhapatcnlducumant.‘l‘.indofdmmmbyme ppropri ymbols as indicated on the d t under WIPO Standard ST.16
possible, ® Applicant is to place a check mark here if English language Transiation is attached

NON PATENT LITERATURE DOCUMENTS
Examiner| CGite Include name of the author (in CAPIT{\I. I.ETTER.S). title of the article (when approprialte), t{ua of ;
Initials. No.! the item (book, magazine, joumnal, §enal. symposium, calalog, etc.), dale, page(s), volume-issue T
number(s), publisher, city and/or country where published.
International Search Report and Written Opinion, Internaticnal Patent Application No.
PCT/US06/38149; Filed 28 September 2006; Applicant Neocific, Inc.; Mailed 21 February
2007; -8 pages.

Examiner Date
Signature Considered

“EXAMINER: Initizl if reference considered, whelther or not cilation is In confermance with MPEP 609. Draw !ne through cilatien if not in conformance and not
considered. Include copy of this form with next communication te applicant.

'Applicant’s unique citation designati ber (optional). *Applicant is to place a check mark here if English language Translation is attached,
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PTO/SE/E0 (01-06)
Approved for use through 12/31/2008. OMB 06510035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

_ugr_wmmmmm,m, WbmﬂhaMQWMIMawmﬂmm
POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

1 hereby revoke all previcus powers of attomey given in the application Identified in the attached statement under
37 CFR 3.73(b).

| hereby appoint:
E Practitioners associated with the Customer Number: 25096
OR
D Praclitionar(s) named below (f more than ten patent praciitioners are to be named, than a customar number must be used):
Registration Registration
Name Numbar Name Number

s aitomay(s) or sgent(s) to mpresent the undarsigned before the Untted Statas Patant and Trademark Office (USPTO) In connaction with
any and sll patent applications assignaed only to the undarsigned ecconding to the USPTO asalgnment records or assignment documents
attachad to this form In eccordanca with 37 CFR 3.73(b).

Plaase change the correspondance address for the application identifled In the attached statement under 37 CFR 3.73(b) to:
Elﬂ'a address assoclated with Customar Number: 25096

Fimor
Individual Nama

Address

City State Zip
Country Talephone Emall
Assignee Name and Address:

Neacific, Inc.

13312 SE 43rd Street

Bellevue, Washington 98006

A copy of this form, togaether with a statement under 37 CFR 3.73(b) (Form PTO/SB/36 or equivalent) Is raquired to be
filed In each application In which this form Is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitionars appolnted In this form If the appointed practitioner Is authorized to act on behalf of the assignee,
and must identify tho application in which this Power of Attornay Is to be flled.
SIGNATURE of Asslgnee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee

Signature 7/%,{7 Date , /3 / 2007

il XzAonNG LT Telephond  thp = L@ 22 Q0o
Title PR‘E,.s p EUT
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STATEMENT UNDER 37 CFR 3.73(1)

ApplizantPatent Cwhgr Kiaodong Li, Halming Huang, Tius Lo, and Rudleng Wang

Application No./Pafent Mo, 117908257 Filecdfisspe Date July 14, 200
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHOR% SKETED
To:

STEPHEN C. BISHOP
PERKINS COIE LLP

P.O. BOX 1247

SEATTLE, WA 98111-1247 :
’ RECEIVED
PATENT DOCKETING

FEB 26 2007

PERKINS COIE LLP
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r
PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)
Date of mailing

(day/month/year) 2 1 F FR 9 ﬂﬂ?

Applicant’s or agent’s file reference

FOR FURTHER ACTION

61240801 7TWO See paragrapbs 1 and 4 below
International application No. International filing date

PCT/US06/38149 (day/month/year) 28 September 2006 (28.09.2006)

Applicant

NEOCIFIC, INC.

L X

The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the international

search report.

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: (41-22) 338.82.70.

For more detailed instructions, see the notes on the accompanying sheet.

2. ]

3. |:| With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

]

The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

the protest together with the decision thereon has been transmitted to the International Bureau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.
4.  Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the International
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, before the completion of
the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the Infernational Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an international
preliminary examination report has been or is to be established. These comments would also be made available to the public but not
before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 3¢ months from the priority
date (in some Offices even later); otherwise. the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months {or later) will apply even if no demand is filed within 19
months.

See the Annex to Form PCT/IB/301 and, for details about the applicabld time limits, Office b%fﬁcc. see the PCT Applicant's

Guide, Yolume 11, National Chapters and the WIPO Internet site. 4 .
)

Name and mailing address of the ISA/ US
(See notes on accomparying sheet)

Authorized officer

-y

Mail Stop PCT, Atun: ISA/US
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201
Form PCT/ISA/220 (January 2004) .

hristopher Grey

lephone No. (571)272-2600
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

612408017TWO ACTION as well as, where applicable, iteni S below

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/USD6/3814% 28 September 2006 (28.09.2006) 28 September 2005 (28.09.2005)
Applicant

NEOCIFIC, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the
applicant according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of sheets.

VA It is also accompanied by 4 copy of each prior art document cited in this report.

1. Basis of the Report
4. With repard 1o the language, the international search was carried out on the basis of:

the international application in the language in which it was filed.

|:| a translation of the intemational application into , which is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

h. D With regard 1o any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.

D Certain claims were found unsearchable (See Box No. II)

2.
3. l:] Unity of invention is lacking (See Box No. 11I)
4. With regard to the title,

the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

S With regurd to the abstract,

the text is approved as submitted by the applicant.

':I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. 1V. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6.  With regard to the drawings,
a. the figure of the drawings 1o be published with the abstract is Figure No. 6

as suggesied by the applicant.
N
M as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. ‘:I none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (April 2005)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/US06/38149

AL CLASSIFICATION OF SUBJECT MATTER
IPC: H04B 11/00

USPC: 370/203

According o International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

U.S. : 370/203

Minimum documentation searched (classification sysiem followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C: DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A US 6,219,341 B1 (VARANASI) 17 April 2006 (17.04.2006), abstract figs 1 and 2.

A US 6,314,081 B1 (CHENNAKESHU et al) 06 November 2001 (06.11.2001), abstract

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited docunients;

“A"  document defining the general state of the art which is not considered 10 be

of particular relevance

“E"  carlier application or patent published on or after Uie international filing
date

“L"  document which may throw doubts on priority claim(s) or which is ciled to
cstablish the publication date of another citation or other special reason (as
specified)

“0O"  document referring to an oral disclosure, use, exhibition or other ineans

“P"  document published prior to the international filing date but later than the

dale claimed

Cd

ayn

wyrn

“gn

later document published after the international filing date or priarity
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

docutent of particular relevance; the claimed invention cannot be
considered novel or caniot be considered to involve an inventive
step when tie document is taken alone

document of panticular relevance; the claimed invemtion cansot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the an

document member of the same patent family

-

Date of the actual completion of the international search
05 January 2007 (05.01.2007)

Date of mailing of the i

r#al.iﬁ'nh‘.l’ sa_ar/al;l‘.re?on

Name and mailing address of the ISA/US
Mail Stop PCT, Aun: ISA/US
Commissioner for Patents

P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

=

J(I,uthoriud officer

Telephone No. (571)272-2600

istopher Grey

Form PCT/ISA/210 (second sheet) (April 2005)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To PCT

STEPHEN C. BISHOP
PERKINS COIE LLP

P.O. BOX 1247 ; WRITTEN OPINION OF THE
SEATTLE; WA-SBIi-l2n INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing R
{day/month/year) 91 F -y .’Iﬂ?.
Applicant’ s or agent' s file reference FOR FURTHER ACTION ™
See paragraph 2 below
612408017TWO
International application No. International filing date (day/meonth/year) Priority date (day/month/year)
PCT/US06/38149 28 September 2006 (28.09.2006) 28 September 2005 (28.09.2005)
International Patent Classification (IPC) or both national classification and 1PC
IPC: H047 11/00
USPC: 370/203
Applicant
NEOCIFIC, INC.
1. This opinion contains indications relating to the following items:
iz‘ Box No. I Basis of the opinion
Box No. I Priarity
Box No. III Non-establishment of opinion with regard to novelty, inventive siep and industrial applicability
Box No. IV Lack of unity of invention
Box Ne. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial

applicability; citations and explanations supporting such statement
Box No. VI Cerlain documents cited

Box No. VII Certain defects in the international application

U0 XOOo

Box No. VIII  Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b)
that written opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered 10 be u wrilten opinion of the [PEA, the applicant is invited (o submit to the
IPEA a wrilten reply together, where appropriate, with amendments, before the expiration of 3 months from the date of
mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

| I g ‘
Name and mailing address of the [SA/ US Date of completion of this Guthorized officer
Mail Stop PCT, Aln: ISA/US opinion
Commissioner for Patents stopher Grey
P.O. Box 1450 05 January 2007 (05.01.2007) i
Alexandria, Virginia 22313-1450 ephone No. (571)272-2600
Facsimile No. (571) 273-3201

Form PCT/ISA/237 (cover sheet) (April 2005)
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Int tional lication No.
WRITTEN OPINION OF THE D

INTERNATIONAL SEARCHING AUTHORITY BETISOGE 4G

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed

D a translation of the international application into , which is the language of a translation furnished for the purposes of
international search (Rules 12.3(a) and 23.1(b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the intermational application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material
D a sequence listing

D table(s) related to the sequence listing

b. format of material

D on paper

D in electronic form

c. time of filing/furnishing
|:| contained in the international application as filed.
D filed together with the international application in electronic form.

D furnished subsequently to this Authority for the purposes of search.

3 |___‘ [n addition, in the case that more than one version or copy of a sequence listing und/or table(s) relating thereto has been
filed or _furr‘zished. the required statements that the information in the subsequent or additional copies is identical to that in
the application as filed or does not go beyond the application as filed, as appropriate, were furnished.

4. Additional comments:

Form PCT/ISA/237(Box No. 1) (April 2005)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

International application No.
PCT/US06/38149

Box No. V Reasoned statement under Rule 43 bis.1(a)@) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

YES

NO

YES
NO

1. Statement
Novelty (N) Claims 1-33
Claims NONE
Inventive step (IS) Claims 1-33
Claims NONE
Industrial applicability (LA) Claims 1-33

Claims NONE

YES
NO

2. Citations and explanations:

can be made or used in industry.

Claims 1-33 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does nol teach or
in the airlink resources (time-frequency resources), where the zones are desi gnated for different types of applications.

fairly suggest dedicating zones

Claims 1-33 meet the criteria set out in PCT Article 33(4), and thus meet indusirial applicability because the subject marter claimed

Form PCT/ISA/237 (Box No. V) (April 2005)
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NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the ﬁling of amendments under Article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more

detailed information, see also the PCT Applicant 's Guide, a publication of WIPO.
{n these Notes, “Article,” “Rule” and “Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinion of the Intemanpnaé
Searching Authority, one oppartunity to amend the claims of the international application. [t should however be emphasize
that, since all pans of the international application (claims, description and drawings) may be amended duning the
international preliminary examination pracedure, there is usually no need to file amendments of the claims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has a_nqthcr
reason for amending the claims before intemational publication. Furnthermore, it should be emphasized that provisional
protection is avatlable in some States only (see PCT Applicant's Guide, Yolume I/A, Annexes Bl and B2).

The artention of the applicant is drawn to the fact that amendments to the claims qnder Article 19 are not aliowed where
the International Searching Authonty has declared, under Article 17(2), that no international search report would be
established (see PCT Applicant's Guide, Volume /A, paragraph 296).

What parts of the international application may be amended 7
Under Article 19, only the claims may be amended.

During the international phase, the claims may also be amended (or further amended) under Article 34 before the
international Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the International Preliminary Examining Authority.

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or,
where applicable, Article 41.

When ?  Within 2 months from the date of transmittal of the international search report or 16 months from the priority dqte,
whichever time limit expires fater. [t should be noted, however, that the amendments will be considerec_i as ha\{mg
been received on time if they are received by the International Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where nat to file the amendments ?
The amendments may only be filed with the [nternational Bureau and not with the receiving Office or the
International Searching Authority (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, sce below.

How 7 Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one
or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
arpendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbered consecutively (Section 205(b)).

The amendments must be made in the language in which the international application is to be published.

What documents must/may accompany the amendments ?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. It should not be
confused with the “Statement under Article 19(1)" (see below, under “Statement under Article 19(1)").

The letter must be in English or French, at the choice of the applicant. However, if the lan e of the
internationat application is English ette! i ish: i 2 age o
| application is French, the letter onnes ::em' e ;‘"‘3‘ be in English; if the language of the internationaf

N
otes to Farm PCT/ISA/220 (first sheet) (January 2004) \

\

208




' NOTES TO FORM PCT/ISA/220 (continued)

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in
particular, indicate, in connection with each claim appearing in the international application (it being understood
that identical indications concerning several claims may be grouped), whether

(i) the claim is unchanged;
(ii) the claim is ca:%:%lled;
(i11) the claim is new;
(iv) the claim replaces one or more claims as filed:
(v) theclaim is the result of the division of a claim as filed.

The following examplesillustrate the manner in which amendments must be explained in the accompanying

letter:
1. [Where originally there were 48 claims and after amendment of some claims there are 51]:
“Claims | to 29, 31, 32, 34, 35, 37 (o 48 replaced by amended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.”
2. [Where originally there were |5 claims and after amendment of all claims there are | 1]

“Claims | to 15 replaced by amended claims | to 11."
3. [Where originaily there were 14 claims and the amendments consist

new claims}:
“Claims | to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or

“Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged.”

4. [Where various kinds of amendments are made]:
“Claims 1-10 unchanged; claims || (o 13, 18 and |9 cancelled; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended claims 15, 16 and | 7; new claims 20 and 2| added.™

in cancelling some claims and in adding

“Statement under Article 19(1)* (Rule 46.4)-

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that
such amendments might have on the description and the drawings (which cannot be amended under Article 19(1)).

The statem=nt will be published with the intemational application and the amended claims.
ft must br in the langpage in which the international application is to be published.

It must b, brief, not exceeding 500 words if in Emglish or if translated into English.

It should not be confused with and does not replace the letter indicating the differences between the claims as filed
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by

using the words “Statement under Article [9(1)."”

It may not contain any disparaging comments on the international search report or the relevance of citations
contained in that report. Reference to citations, relevant to a given claim, contained in the international search
report may be made only in connection with an amendment of that claim.

Conseqguence if a demand for international preliminary examination has already been filed

If, at the ume of filing any amendments and any accompanying statement, under Article 19, a demand for
international preliminary examination has already been submitted, the applicant must preferably, at the time of
filing the amendments (and any statement) with the International Bureau, also file with the International
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first
sentence). For further information, see the Notes to the demand form (PCT/IPEA/401).

If a demand for international preliminary examination is made, the written opinion of the Intemnational Searching
Authority will, except in certain cases where the International Preliminary Examining Authority did not act as
[nternational Searching Authority and where it has notified the International Bureau under Rule 66.1bis(b), be
considered to be a written opinion of the Intemational Preliminary Examining Authority. Ifa demand is made, the
applicant may submit to the International Preliminary Examining Authority a reply to the written opinion together,
where appropriate, with amendments before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 4361s.1(c)).

Caonsequence with regard to translation of the international application"ur entry into the national phase

The applicant’s attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as
amenggd under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to,
the translation of the claims as filed.

For further details on the requirements of each designated/elected Office, see the PCT Applicant’s Guide,

Volume L.

January 2004)

PR Rm‘&\i‘&m‘“
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Electronic Patent Application Fee Transmittal

Application Number:

11908257

Filing Date:

14-Jul-2008

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH

REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Filer:

John M. Wechkin/Stephanie Olson

Attorney Docket Number:

612408017U51

Filed as Small Entity

U.S. National Stage under 35 USC 371 Filing Fees

Description Fee Code Quantity Amount Y :’.I:I;:Sa; tn

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:

Extension - 1 month with 50 paid 2251 1 65 65

210




Description Fee Code Quantity Amount Ay B:;:;}I in
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Submission- Information Disclosure Stmt 1806 1 180 180
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Electronic Acknowledgement Receipt

EFS ID: BB14046
Application Number: 11908257
International Application Number:
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Xiaodong Li
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John M. Wechkin/Stephanie Olson
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John M. Wechkin

Attorney Docket Number: 612408017US1
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Time Stamp: 20:21:10

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

yes

Payment Type

Electronic Funds Transfer
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7512
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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A N S, [ Fionkat No.

AMENDMENT TRANSMITTAL LETTER e
Apphcation Mo Filing Date | Examiner [ Art Unit

117908 267-Cont, #1928 Juiy 14, 2008 C.B.Patel 2464

Appicantisl: Lisdal

freention SAETHOD AND SYSTERM FOR MULTLCARRIER PACKET COMMUNMTATION WITH
WERUOR. oEnUCED OVERHEAD

TO THE COMMISSIONER FOR PATENTS

The fee has been calcuiated and s ansmilled as shown belimy,

Tranamitizd herevath is an amandment in the above-identifisg apphoation.

CLAIMS AS AMENDED
H Clafms Highast ;
Remalning Huraber Nutpber |
Aftar i Proviously | Bxtra Claims |
. Amendment | Paid Frosent | Rate
TowiChins | 82 | B =] 0 x 26007 000
ihdenshdant 3 = & = ¢ | x 11000 £.00
Cladras L F st
Multiple Deperslent Claims (cheek i applicabley |
; : e .. Exteomion for response within firdd moath AR
Uther foe (piease specify): information Bisclosurs Siaternea 1806.00
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: 245 .00

g Entity

o additinnal fes is required for this amendment.
imase charge Deposil AvcnumtNe,

shesk inthe amount of 5

ayment by BFT Account SERTPIRM,

R j The Director is hereby authorized to chargs and credit Depasit Account MNo.
as described helow.

50-0865

[ Cradit any overpayment

hargs any additional f8ing or application processing fess requined under 37 OFH L {8 ang 117

- &8
f’. Oaed:  f0 ¥ae dotg
Stepflen Bishtp T

AtlorneviAgant Reg. Mo 38,828

FERKING COIE LLP

PO Box 1247

Seatlle, Washington 881111347
(206 A5B-BOGS

SALIDETENZG
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g i Papeawork Bacioten Aot of 1885 a0 perenng am u::‘;;,:'::':::: 0 RN

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.138{n)
FY 2009
{Fees pursuant to the Consoliddted Appropiiations Act, 20035 (H.R. 4871}

Donket Numsber {Optional
S1240R0T7USY

Apgisatinn Number THOUB267-Coni #1028

Filed Judy §4, 3008

METHOD AND 5YS
OVERHEAD

TEM FOR MULTICARRBIER

Far

ACKET COMMUNMUCATION WITH REDUCED

At Ut 24584

Enaminss G OB Pawd

his is & request under e provisions of 37 OFR L3RG o s
application

Tha e

X | e month (37 CFR 13 7(@31))

Two maonths (37 CFR 1.17{an2) 3460

i Three manths {37 OFR 1 17830 31110
E Fous raoning (37 OFR 11734 §17E0
Five manths (3¥ OFR 117{ai8h B350

clawas amal

| Apoiinan wnlty stahug

sok in ihe wnous of the e i pociogad,

D i
A ohe

Payment by EFT Avccasi SEATPIRM,

Deposit Accoun! Raber 50-0885

2 tha paenod for

The Direcior has already been authorized fo charge faes in this application to a Deposit

filing & reply n ihe abovn Wontfied

quesied sxension amd foe we as foliws (check e pednd desirad and eer the spprapeids foe beldwd

Semiall Entity Fee
%3 %
§$245 y
8555 S ................... i
3885 &
51175 b
Actount

| The Dirssior is hersby acthorizad fo charge sny defisiencies, or credit any overpayment, to

VWARNING: formation o this form may become pubifiv. Credit card information should aot b inchedsd o this fonm,

Provide oredit card information and suthonzation on #T0-2038.

famthe apgiinuntinvenion

atnenay o agent of recard.

sitoraey or agent unde 37 CER 1.38

sasignae of raverd IFOF
Statement und cload.

Regisésas%zm Plusntnr

RATL
{Form PTOVERGN

Fagistratinn pumber i acting untes 57 OFR 1.4 3B.828
I)tj M Eﬁ Afﬁ*’ e.ii}ia
L ] {}m mtes PR
______________________________ Staghen Bighap R —
Typad ar gnnied nams Telaohone Numtar

ol B RV fi o

fonms me submited

‘:t‘.fu of Bue st dsaat oy S anein

e g @

3 Sadsete

SIRAGS0T USDILEGALIBET 288 ¢ t
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PTO/SBIOB (07-06)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0" in column 3.
** If the “"Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20".
*** If the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter*3".

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number |~ Filing Date
Subsitute for Form PTO-875 11/908,257 07/14/2008 | [ 1o be maiked
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE (%) FEE ($) RATE ($) FEE ($)
L easic Fee N/A N/A N/A N/A
{37 CFR1.16(a). (b). or (c))
[ searcH FEe
(37 CFR1.16(K). (). or {m) N/A N/A N/A N/A
] EXAMINATION FEE
37 GER 1.16(0), {p). or {41} MN/A N/A N/A NIA
(T:S(:?)E‘T:LR?L‘I%I(I:‘;)S 33 minus20= | * X8 = OR | X5 =
INDEPENDENT CLAIMS ) . _ _
(37 CFR 1.16(h}) 2 minus 3= X$ = PSS
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A;%:gﬂg” SIZE FEE is $250 ($125 for small entity) for each
{ 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a){(1)(G) and 37 CFR 1.16(s).
I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter *0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) {Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIOMNAL ADDITIONAL
— | 11/10/2010 | \rrer PREVIOUSLY EXTRA RATE () | ek 5) RATE (3) FEE ($)
ﬁ AMENDMENT PALD FOR
= [ o ece - 32 Minus | =+ 33 = X§ = orRfxs =
o
E : ggsggeﬁnffgn:\n 3 Minus | =3 = X § 3 OR § X & =
<§i ] Appiication Size Fee (37 CFR 1.16(s))
[] FiRsT PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CER 1.16(j) OR
TOTAL TOTAL
ADD'L OR  ADD'L
FEE FEE
(Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE () | FeE (5) RATE () FEE (5)
— AMENDMENT PAID FOR
T B . Minus | = = X = oR | xs =
| T B Minus | = = xs = or [xs =
E D Application Size Fee (37 CFR 1.16(s))
=
< | [ FirsT PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16() OR
TOTAL TOTAL
ADD'L OR  ADDL
FEE FEE

Legal Instrument Examiner:
/PEGGY YARBOROUGH/

The "Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application 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.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.usplo.gm‘

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
11/908,257 07/14/2008 Xiaodong Li 612408017181 1928
25096 7590 11/18/2010 | . — |

s EXAMINER
PERKINS COIE LLP
PATENT-SEA PATEL, CHANDRAHAS B
PO.BOX 1247 ART UNIT PAPER NUMBER
SEATTLE, WA 98111-1247 | & | e |
2464

| NOTIFICATION DATE | DELIVERY MODE |

11/18/2010 ELECTRONIC
Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any. is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patentprocurement @ perkinscoie.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
" 11/908,257 LIET AL.
e Summary Examiner Art Unit
CHANDRAHAS PATEL 2464

All participants (applicant, applicant’s representative, PTO personnel):

(1) CHANDRAHAS PATEL. (3) ;
(2) Steve Bishop. 4) 3

Date of Interview: 10 November 2010.

Type: a)lX] Telephonic b)[] Video Conference
¢)] Personal [copy given to: 1)[] applicant  2)[] applicant's representative]

Exhibit shown or demonstration conducted: d)[] Yes e)X] No.
If Yes, brief description:

Claim(s) discussed: 1.

Identification of prior art discussed: Vijayan et al. (USPN 7,221,680).

Agreement with respect to the claims f)[_] was reached. g)[_] was not reached. h)[X] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Discussed proposed amendments to claim 1 in light of dependent ojected claims
indicated as allowable.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

/Chandrahas Patel/
Examiner, Art Unit 2464

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20101110
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner. a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 US.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

Itis the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

~  Application Number (Series Code and Serial Number)

- Name of applicant

—~ Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

= An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the confrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner's initials.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CO1 ISSIONER FOR PATENTS

PO Box 1450

Alexandria, Viggonia 22313-1430

WWWLEDTO 20V

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMEDAPPLICANT | ATTY. DOCKEINOJIILE |
11/908,257 07/14/2008 Xiaodong Li 612408017081
CONFIRMATION NO. 1928
25096 POA ACCEPTANCE LETTER

PATENTSEA LA

P.O. BOX 1247
SEATTLE, WA 98111-1247
Date Mailed: 11/19/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/10/2010.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/hgray/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gav

NOTICE OF ALLOWANCE AND FEE(S) DUE

25096 7590 0141972011 | HEANNES |
PERKINS COIE LLP PATEL, CHANDRAHAS B
PATENT-SEA | ART UNIT I PAPER NUMBER |

P.O. BOX 1247

SEATTLE, WA 98111-1247 i

DATE MAILED: 01/19/2011

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

11/908,257 07/14/2008 Xiaodong Li 612408017081 1928
TITLE OF INVENTION: METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD

| APPLN. TYPE | SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional YES 5755 3300 50 $1055 04/19/2011
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

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

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

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returmed to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

ap({lrnprinle. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address: and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

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

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

25096 T590 014192011
s Certificate of Mailing or Transmission
PERKINS COIE LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
PATENT-SEA States lxusalal Service with sufficient postage for first class mail in an envelo

addressed to the Mail Stop ISSUE FEE address above, or being facsimile
P.O. BOX 1247 transmitted to the USPTO (571) 273-2885, on the date indicated below.

SEATTLE, WA 98111-1247

{Depaositor's name)

{Signature)
{Date)
APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. I CONFIRMATION NO.
11/908,257 07/14/2008 Xiaodong Li 612408017US1 1928
TITLE OF INVENTION: METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES 5755 3300 50 $1055 04/19/2011
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PATEL. CHANDRAHAS B 2464 370-330000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363).

(1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively.

Address form PTO/SB/122) attached. ; . 2

(2) the name of a single firm (having as a member a =
[ "Fee Address” indication {or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

Lad

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. IF an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ 1ssue Fee [ A check is enclosed.
[ publication Fee (No small entity discount permitted ) | Payment by credit card. Form PTO-2038 is attached.
D Advance Order - # of Copies DTht‘ Director is hereby authorized to charge the required fee(s). any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. dn Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted [rom anyone other than the applicant: a registered attorney or agent: or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application 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 su, gesti()ns for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gav

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/908.,257 07/14/2008 Xiaodong Li 612408017051 1928
25096 7590 0141972011 | TR, |
pFRK[NS C()]F I ] ]') PATEL., CHANDRAHAS B
PATENT-SEA | ART UNIT I PAPER NUMBER |
P.O. BOX 1247 v
AT T 5 . 2
SEATTLE, WA 98111-1247 DATE MAILED: 01/19/2011

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

The Patent Term Adjustment to date is 314 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 314 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)

. o 11/908,257 LI ET AL.
NOffce Of Aﬂowabh’!fy Examiner Art Unit
CHANDRAHAS PATEL 2464

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

1. B4 This communication is responsive to 11/10/2010.

2. [{ The allowed claim(s) is/are 1-7.9.11-23 and 26-36.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[dJ Al b)[Jsome* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

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

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

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

Attachment(s)
1. [] Notice of References Cited (PTO-892) 5. [[] Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. Information Disclosure Statements (PTO/SB/08), 7. [ Examiners Amendment/Comment
Paper No./Mail Date 11/10/2010
4. [] Examiner's Comment Regarding Requirement for Deposit 8. Examiner's Statement of Reasons for Allowance
of Biological Material
9. [] Other .
/Chandrahas Patel/
Examiner, Art Unit 2464
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110106
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Application/Control Number: 11/908,257 Page 2
Art Unit: 2464

DETAILED ACTION
Allowable Subject Matter
1. Claims 1-7, 9, 11-23, 26-36 are allowed.
2. The following is an examiner’s statement of reasons for allowance:

Regarding claim 1, the references do not teach the zone is designated for
a type of application and is capable of carrying two or more packet streams
associated with the type of application, each of the two or more packet streams
associated with the type of application utilizing one of a plurality of modulation
and coding schemes, the plurality of modulation and coding schemes utilizing a
basic time-frequency resource unit and integer multiples of the basic time-
frequency resource unit.

Regarding claim 6, the references do not teach assigning a basic
connection identification (BCID) value to a packet stream communicated via the
time-frequency resource; assigning an application connection identification
(ACID) value to a second packet stream communicated via the time-frequency
resource, wherein the ACID value contains a lesser number of bits than the
BCID value and wherein the ACID value is augmented by time or frequency
indices in the time-frequency resource to identify the second packet stream.

Regarding claim 23, the references not teach allocating a zone in the time-
frequency resource for voice-over-IP packet streams, wherein the zone is
capable of carrying two or more packet streams and the packet streams are

arranged sequentially in the zone starting at an origin; specifying a location of a
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Application/Control Number: 11/908,257 Page 3
Art Unit: 2464

packet stream in the zone by an offset to the origin, wherein the offset is one or
more units of time-frequency resource that is determined by a type of
modulation and coding associated with the packet stream.

Above taken with other limitations of the dependent claims is considered
novel and non-obvious.

Any comments considered necessary by applicant must be submitted no
later than the payment of the issue fee and, to avoid processing delays, should
preferably accompany the issue fee. Such submissions should be clearly
labeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications
from the examiner should be directed to CHANDRAHAS PATEL whose telephone
numberis (571)270-1211. The examiner can normally be reached on Monday
through Thursday 7:30 to 17:00 EST.

If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Ricky Ngo can be reached on 571-272-3139. The fax
phone number for the organization where this application or proceeding is
assigned is 571-273-8300.

Information regarding the status of an application may be obtained from
the Patent Application Information Retrieval (PAIR) system. Status information
for published applications may be obtained from either Private PAIR or Public

PAIR. Status information for unpublished applications is available through
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Application/Control Number: 11/908,257 Page 4
Art Unit: 2464

Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service
Representative or access to the automated information system, call 800-786-
9199 (IN USA OR CANADA) or 571-272-1000.

IRicky Ngo/

Supervisory Patent Examiner,

Art Unit 2464

/Chandrahas Patel/
Examiner, Art Unit 2464
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Docket No.: 51240801 7US
(PATENT)

IN THE UMNITED STATES PATENT AND TRADEMARK OFFICE

Catend Apgﬁfica‘aian af

e
Listal
Application Mo 119082587 Confirmation No.: 1928
Filaeh July 14, 2008 Art Unit 2484
Forr: METHODS AND APRPARATUS FOR MULT- Examinar: C. B. Patsal
CARRIER PACKET COMMUNICATION WITH
REDUCED OVERHEAD

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

MES fssue Fee
Commissionear for Patents
.0, Box 1450

Alexandria, VA 228313-1450

Sir:

-

in ihe Notice of Allowability mailed January 18, 2011, the Examiner alowed daims -7,
8. 11-23 and 26-38  Although applicant agrees with the Examiner's conclusion that thess
claims are alfowshie, applicant noles that the claims may be sliowable for reasons other than
those wentified by the Examiner antd does not concede that the Examiner's characterizations of
ihe terms of the daims and the prior art are correst

Dated: April 18 2011 Respactfully subnuited,

£ i
< i
Esy iﬁ%{‘*‘k g\’ii
Stephen Bishop 1
Registration No.. 38,828

PERKING COIE LLP
#.0. Box 1247
Seatile, Washingten 981111247
(206) 358-800Q0
(206) 359-7188 (Fax)
Attorney for Applicant

GIESINBGEY LSO VLEGALIGOTORN
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandda, Virginia 22313-1450

WWW. SO, 2OV

I APPLICATION NO. I ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/908.257 05/24/2011 TO48944 612408017US1 1928
25096 7590 05/04/2011

PERKINS COIE LLP
PATENT-SEA

P.O. BOX 1247

SEATTLE, WA 98111-1247

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 371 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(S) (Pleasc see PAIR WEB site htip://pair.uspto.gov for additional applicants):
Xiaodong L1, Kirkland, WA;
Haiming Huang, Bellevue, WA;

Titus Lo, Bellevue, WA;
Ruifeng Wang, Sammamish, WA;

IR103 (Rev. 10/09)
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Docket No.;: 612408017US1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Letters Patent of:
Li et al.

Patent No.: 7,948,944
Issued: May 24, 2011
For: METHODS AND APPARATUS FOR MULTI-

CARRIER PACKET COMMUNICATION
WITH REDUCED OVERHEAD

REQUEST FOR CERTIFICATE OF CORRECTION
PURSUANT TO 37 C.F.R. § 1.323

Attention: Certificate of Correction Branch
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Upon reviewing the above-identified patent, Patentee noted typographical errors

which should be corrected.

The applicant(s) requests a Certificate of Correction to correct the errors in the
above-identified patent, which are listed on the attached Form PTO/SB/44.

Some of the errors were found in the application as filed by applicant. Please -
charge our Credit Card in the amount of $100.00 covering the fee set forth in 37 CFR

1.20(a).

The errors now sought to be corrected are inadvertent typographical errors the

correction of which does not involve new matter or require reexamination.

61240-8017.US01/LEGAL22215139.1
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Patent No.: 7,948,944 Docket No.: 812408017US1

Transmitted herewith is a proposed Certificate of Correction effecting such
amendment. Patentee respectfully solicits the granting of the requested Certificate of
Correction.

The Director is hereby authorized to charge any deficiency in the fees filed,
asserted to be filed or which should have been filed herewith (or with any paper
hereafter filed in this application by this firm) to our Deposit Account No. 50-0665, under
Order No. 612408017US1.

Dated: 4 Dec 20w Respectfully submitted,

BYJ’U

Stephert Bishop!
Registration No.: 38,829
PERKINS COIE LLP
P.O. Box 1247
Seattle, Washington 98111-1247
(206) 359-8000
(206) 359-7198 (Fax)
Attorney for Applicant

61240-8017.USO1/LEGAL22215139.1 . 2
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PTO/SB/44 (09-07)

Approved for use through 08/31/2013. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 17,948,944 Page 1 of 1
APPLICATION NO.: 11/908,257

ISSUE DATE : May 24, 2011

INVENTORC(S) : Xiaodong Li et al.

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

In column 3, line 9, delete “described. In” and insert - - described in - -, therefor.

In column 6, line 23, delete “moauiar” and insert - - modular - -, therefor.

In column 7, line 4, delete “packet packet” and insert - - packet - -, therefor.

In column 7, line 19, delete “zone.” and insert - - zone, - -, therefor.

In column 9, line 43, delete “(1Es),” and insert - - (IEs), - -, therefor.

In column 9, line 53, delete “fo” and insert - - of - -, therefor.

In column 10, line 24, delete “the although” and inséﬂ - - although the - -, therefor.

In column 14, line 33, in claim 24, delete “streams,” and insert - - streams - -, therefor.

In column 15, line 2, in claim 29, delete “time-frequency” and insert - - a time-frequency - -, therefor.

In column 15, line 8, in claim 30, delete “stream.” and insert - - stream, and further comprising reallocating the

packet streams subsequent to the second packet stream in the sequence of packet streams in order to fill the
airlink resource that was vacated by the second packet stream. - -, therefor.

MAILING ADDRESS OF SENDER (Please do not use customer number below):.

Stephen Bishop

PERKINS COIE LLP

P.O. Box 1247

Seattle, Washington 98111-1247

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 hour to
complete, including gathering, preparing, and submitting the completed application 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2
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Electronic Patent Application Fee Transmittal

Application Number:

11908257

Filing Date:

14-Jul-2008

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH

REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Filer:

Christopher J. Daley-Watson/Erica Tollefson

Attorney Docket Number:

61240-8017.US01

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

Description Fee Code Quantity Amount Y :’.I:I;:Sa; tn

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Certificate of correction 1811 1 100 100

Extension-of-Time:
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o . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 100
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Electronic Acknowledgement Receipt

EFS ID: 11587941
Application Number: 11908257
International Application Number:
Confirmation Number: 1028

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

25096

Filer:

Christopher J. Daley-Watson/Erica Tollefson

Filer Authorized By:

Christopher J. Daley-Watson

Attorney Docket Number:

61240-8017.US01

Receipt Date: 09-DEC-2011
Filing Date: 14-JUL-2008
Time Stamp: 19:35:25

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $100

RAM confirmation Number 6145

Deposit Account

Authorized User

File Listing:
Document a2 7 File Size(Bytes)/ Multi Pages
Number Rarument Description Fil Mairia Message Digest | Part/.zip| (ifappl.)
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115031
1 Request for Certificate of Correction Req_for_COC_8017US1.PDF no 3

Bb21ho2ed0ehaft 193884eacdf | dBOOLGCY)
Tec®

Warnings:

Information:

30344
2 Fee Worksheet (SB06) fee-info.pdf no 2
b3d738850244b03301ch257d559092 1 cB8|
54700
Warnings:
Information:
Total Files Size (in bytes}{ 145375

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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SPE RESPONSE FOR CERTIFICATE OF CORRECTION

Paper No.:
DATE 2 December 19, 2011
TO SPE OF :ART UNIT __2464 SPE Ricky Q. Ngo,
SUBJECT : Request for Certificate of Correction for Appl. No.: 11/908,257 _ Patent No.: 7,948,944 B2

Please respond to this request for a certificate of correction within 7 days.
FOR IFW FILES:

Please review the requested changes/corrections as shown in the COCIN document(s) in
the IFW application image. No new matter should be introduced, nor should the scope or
meaning of the claims be changed.

Please complete the response (see below) and forward the completed response to scanning
using document code COCX.

FOR PAPER FILES:

Please review the requested changes/corrections as shown in the attached certificate of
correction. Please complete this form (see below) and forward it with the file to:

Certificates of Correction Branch (CofC)
Randolph Square Building
2800 South Randolph Street

Arlington, VA 22206
Should the change to claim 30, which is inserting additional text, be approved as requested by applicant?
See COCIN dated 12-9-2011

Antonio Johnson

Certificates of Correction Branch
(571)272-0483 Fax — (571)270-9846
Thank You For Your Assistance

The request for issuing the above-identified correction(s) is hereby:
Note your decision on the appropriate box.

& Approved All changes apply.
O Approved in Part Specify below which changes do not apply.
O Denied State the reasons for denial below.

Comments: Amendments to claim 30 are supported by specification. See page 17, Paragraphs 53-61 of

submitted specification

SPE_/RICKY NGO/ Art Unit 2464
PTOL-306 (REV. 7/03) U.S. DEPARTMENT OF COMMERCGE Patent and Trademark Office
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PTO/SB/80 (11-08)

Approved for use through 11/30/2020. OMB 0651-0035

: : U.8. Patent'and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond 1o a coliection of information unless: it displays a valid OMS control number.

o

P%OWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

o

{ herfebf/. revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73(b).

f hereby appoint:

Prz?ctitioners associated with the Customer Number: 03624
OR

D Practitioner(s) named befow {if more than ten patent practitioners are to. be named, then a custorner number must be used):

Name Registration Name Registration
Number Number

as atﬁorn&y(s} or agent(s) to represent the undersigned before the United States Patent and Trademark Ofﬁce (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignmenit records or assignment documents

attactied to this form in accordance with 37 CFR 3.73(b).

Pieaée cﬁange the correspondence address for the application.identified in the attached statement under 37 CFR 3.73(b) to:

[E ‘The address associated with Customer Number: 03624
OR

4 Firmoor
2 individual Name
Address i

City T State P

Coténtry

Teléphans Emal

Assignee Name and Address:

Neo Wireless LLC
123 West Wayne Avenue, Floor 1
Wayne, PA 19087

A copy of this form, together with a statement under 37 CER 3.73(b) (Form PTOISB/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 GFR 3.73(b) may be completed by one of
the pragtitioners appointed in this form if the appointed practitioner is authorized fo act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is anthorized to act on behalf of the assienee

Signéturé ))M‘/L/g Date QL/Q.Q/QQ 22

Name David Loo Telephone €03, &7 2 76

Title | C.E.O., Neo Wireless LLC

This coilection of information is required by 37 CFR 1,31, 1.32 and 1.23. The information is required to obtain or retain a:benefit by the public. which is o file (and
by the: USPTO 10 process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated 1o take 3 minutes
e complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upen the individual case. Any
comments on the amount of ime you require to complste this form and/er 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.Q. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9799 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 38757236
Application Number: 11908257
International Application Number:
Confirmation Number: 1928

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

25096

Filer:

Christina R. Walsh/Justin Slater

Filer Authorized By:

Christina R. Walsh

Attorney Docket Number:

61240-8017.US01

Receipt Date: 03-MAR-2020
Filing Date: 14-JUL-2008
Time Stamp: 16:45:33

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File S:ze(Bgftes)l Multl_ -Pages
Number Message Digest | Part/.zip| (ifappl.)
220087
; : : NEQ-PTO20_1US-
1 Assignea ShOW'C"ERO; ‘;;"me"h'p Per37 1 preAlA_373b_sh0096_EFS-202 no 2
' 00303.PDF 0507dcdIcIce2eSdOfdbeted24cddi144

Tedd?

Warnings:
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Information:

902039
NEOQ-PT020_1US-
2 Power of Attorney Executed_POA_sb0080_EFS-20 no 1
200303.PDF a65ab6133deTcaledalB eablibddd700a2
3b784

Warnings:

Information:

Total Files Size (in bytes}:l 1122126

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0Q/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/E6 (11-18)

Approved for use through 11/30/2020. CMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)
Applicant/Patent Owner: Neo Wireless LLC
Application No./Patent No.: 7,948,944 Filed/Issue Date: May 24, 2011
Titled:
Neo Wireless LLC 'a  corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, parinership, university, government agency, elc.

states that it is:

1 |i’ the assignee of the entire right, title, and interest in;

2 D an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %), or

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office at Reel Frame , Or a copy™
is attached.
OR
B. E’ A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: INVENTORS To: NEOCIFIC, INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 023455 Frame 0173 or a copy” is attached.
2. From:  NEQCIFIC, INC. To: CFIP NCF LLC
The document was recorded in the United States Patent and Trademark Office at
Ree| 091116 ., Frame 0396 , oracopy”is attached.
3. From: GFIP NCF LLC To: NEO WIRELESS LLC

The document was recorded in the United States Patent and Trademark Office at

Ree| 091971 Frame 0226 or a copy” is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).
*As required by 37 CFR 3.73(b)(1)(i), if a copy/copies is/are attached, the documentary evidence of the chain of title from the
original owner to the assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Christina R. Walsh/ March 3. 2020
Signature Date
Christina R. Walsh 61553
Printed or Typed Name Title or Registration Number

This collection of information is required by 37 CFR 3.73(b}. 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 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application 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.

If you need assistance in completing the form, call 1-800-PTO-9189 and select option 2.
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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 (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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, 1o a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2804 and 2906. Such disclosure shall
be made in accordance with the GSA regulations goveming inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, o the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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N UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CO1 ISSIONER FOR PATENTS

PO Box 1450

::];f;\ll;;l‘;'lj:\),g\\'j\lpln.l 21313-1430
[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMEDAPPLICANT | ATTY. DOCKEINOJIILE |
11/908,257 07/14/2008 Xiaodong Li 61240-8017.U501
CONFIRMATION NO. 1928
3624 POA ACCEPTANCE LETTER
VOLPE AND KOENIG, P.C.

300U 7N STAEET. i For B N

Date Mailed: 03/10/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/03/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

fatesfal/

page 1 of 1
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N UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CO1 ISSIONER FOR PATENTS

PO Box 1450

::];f;\ll;;l‘;'lj:\),g\\'j\lpln.l 21313-1430
[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMEDAPPLICANT | ATTY. DOCKEINOJIILE |
11/908,257 07/14/2008 Xiaodong Li 61240-8017.U501
CONFIRMATION NO. 1928
25096 POWER OF ATTORNEY NOTICE
PERKINS COIE LLP - SEA General

PATENT-SEA

RATHIoE VR TCEEAO A REMAAR

SEATTLE, WA 98111-1247

Date Mailed: 03/10/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/03/2020.
« The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

Jatesfai/

page 1 of 1
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.:  11/908,257

Filed: September 28, 2006 FILE: NEO-PT020.1US
Patent No.: 7,948,944 DATE: March 11, 2020
Issued: May 24, 2011

DECLARATION OF LARGE ENTITY STATUS
PURSUANT TO 37 C.F.R. §1.27 (c)(1)

Commissioner for Patents
Mail Stop M Correspondence
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The above-identified patent is no longer entitled to small entity status and
should be considered a large entity for all further payments.

Respectfully submitted,

NEO WIRELESS LLC

By_/John C. Donch Jr./
John C. Donch Jr., Esquire
Registration No. 43,593
(215) 568-6400

Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103-4009

JCD/dt

5670574-1
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Electronic Acknowledgement Receipt

EFS ID: 38834469
Application Number: 11908257
International Application Number:
Confirmation Number: 1928

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

3624

Filer:

John C. Donch/Diane Thatcher

Filer Authorized By:

John C. Donch

Attorney Docket Number:

61240-8017.US01

Receipt Date: 11-MAR-2020
Filing Date: 14-JUL-2008
Time Stamp: 14:27:40

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File S:ze(Bgftes)l Multl_ -Pages
Number Message Digest | Part/.zip| (ifappl.)
33240
1 Notification of Ioss_ of entitlement to NEO_PT020_1US.pdf e 1
small entity status )
f5e7cB08be Sh7a8058897cd 92836e03e510)

A898

Warnings:
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Information:

Total Files Size (in by:es){ 33240

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application asa
national stage submission under 35 U.S5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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