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TITLE
METHOD FOR CONSTRUCTING FRAME STRUCTURES

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Provisional Application Nos. 60/929,798,
entitled “Frame Structure in Wireless Communication Systems,” filed July 12, 2007, and
60/973,157, entitled “Bandwidth Scalable OFDMA Frame Structure,” filed September 17, 2007.

These applications are hereby incorporated by reference in their entirety.

BACKGROUND
[0002] The present invention generally relates to orthogonal frequency-division multiple
access (OFDMA) systems, and more particularly, the present invention relates to methods for

constructing frame structures in OFDMA systems.

[0003] Orthogonal Frequency Division Multiple Access (OFDMA) is a multiple access
scheme for transmitting data in different subcarriers in a channel, wherein the data may come
from different users and may be transmitted in disjoint subsets of sub-channels in a transmission
bandwidth. The orthogonality property among the subcarriers may allow simultancous
transmission of data from different users without interference from one other. The multiple
access scheme of the OFDMA may generally be applied in various communication systems, such
as those defined in IEEE standard 802.16¢ (“legacy system” hereafter) and IEEE standard
802.16m (“new system’ hereafter). The new system defined in the IEEE standard 802.16m may
be required to provide enhanced spectrum efficiency, higher speed tolerance and full backward

compatibility with the legacy system defined in the IEEE standard 802.16e.

[0004] FIG. 1 is a diagram illustrating an OFDMA frame structure under the IEEE 802.16
standard. Referring to FIG. 1, the frame structure may include a downlink sub-frame (DL sub-
frame) 16 and an uplink sub-frame (UL sub-frame) 18. The UL sub-frame 18 may follow the
DL sub-frame 16 in time domain with a transmit/receive transmission gap (TTG) 17 from the DL
sub-frame 16. Moreover, the frame structure may be separated from the next frame structure, led

by a preamble 10-2, by a receive/transmit transmission gap (RTG) 19.

[0005] The DL sub-frame 16 may include a preamble 10-1, a frame control header (FCH) 11,
a downlink map (DL-MAP) 12, a downlink burst (DL burst#1) 13 and a data region (DATA) 14-
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1. The UL sub-frame 18 may include a ranging sub-channel 15 and a data region (DATA) 14-2.
Since the DL-MAP 12 may be used to identify the division or structure of the DATA 14-1 in the
DL sub-frame 16, it may be desirable to integrate the OFDMA frame structure of an old
OFDMA system with that of a new OFDMA system by using the DL-MAP 12 to define different
zones in the DATA 14-1 and DATA 14-2 of the frame structure for data of the old OFDMA
system and data of the new OFDMA system.

[0006] FIG. 2 is a diagram illustrating a placement of guiding signals (or pilot symbols) 24-1
for time-domain and frequency-domain OFDMA signals under the IEEE 802.16 standard.
Referring to FIG. 2, upper and lower frequency bands may serve as guard bands 22-1 and 22-2,
respectively, which may not be used to carry information. The placement of information may
include a first part and a second part. For example, the first part of the placement includes a
preamble 10°-1 having a fixed length, and the second part of the placement includes data and
guard intervals between an upper row and a lower row of the data interlaced with the pilot
symbols 24-1, represented by blocks marked with “X”. In some applications such placement of
information may be inflexible to bandwidth scaling due to the fixed-length preambles 10°-1
and/or 10°-2 and the often unusable guard bands 22-1 and 22-2. Moreover, the placement may
be susceptible to a Doppler effect in a high mobility scenario because the placement may be
usually designed with a relatively large symbol period, which in turn may induce relatively short
carrier spacing and less dense pilot symbol placement. Moreover, the limitation on pilot symbol
placement may cause channel estimation error at a receiving end because of insufficient

information provided for channel estimation.

SUMMARY
[0007] Examples of the present invention may provide a method for constructing a frame
structure for data transmission, the method comprising generating a first section comprising data
configured in a first format compatible with a first communication system, generating a second
section following the first section comprising data configured in a second format compatible
with a second communication system, wherein the second format is different from the first
format, generating at least one non-data section containing information describing an aspect of
data in at lcast one of the first section and the second section, and combining the first section, the

second section and the at least one non-data section to form the frame structure.
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[0008] Examples of the present invention may provide a method of generating a frame for
transferring data in a communication system. The communication system may include a first
system and a second system. The method may include generating a first sub-frame for downlink
transmission, wherein the first sub-frame comprises a first region comprising first mapping
information, a second region comprising second mapping information, and a third region
carrying data to be transferred in the downlink transmission, the third region comprising a first
sub-region and a second sub-region, wherein the first sub-region and second sub-region are
defined by the first mapping information, the first sub-region being capable of carrying first data
of the first system and the second sub-region being capable of carrying second data of the second
system in the downlink transmission, and generating a second sub-frame for uplink transmission,
wherein the second sub-frame comprises a fourth region carrying data to be transferred in the
uplink transmission, the fourth region comprising a third sub-region and a fourth sub-region,
wherein the third sub-region and the fourth sub-region are defined by the second mapping
information, the third sub-region being capable of carrying third data of the first system and the
fourth sub-region being capable of carrying fourth data of the second system in the uplink
transmission.

[0009] Examples of the present invention may also provide a method of generating a frame
for transferring data in a communication system. The communication system may include a first
system and a second system. The method may include generating a first frame comprising a first
sub-frame for downlink transmission and a second sub-frame for uplink transmission in a first
band, generating a second frame comprising a third sub-frame for downlink transmission and a
fourth sub-frame for uplink transmission in a second band, identifying a guard band between the
first band and the second band, and generating a third frame comprising a fifth sub-frame for

downlink transmission and a sixth sub-frame for uplink transmission in the guard band.

[0010] Examples of the present invention may provide a method for allocating information in
a frame of a communication system. The communication system may include a first system and
a second system. The frame may be used for first data transmission of the first system and
second data transmission of the second system. The method may include allocating data of the
first system and the second system in first mapping information, dividing a data region of the
frame to form a first sub-region and a second sub-region according to the first mapping

information, performing the first data transmission of the first system by using the first sub-
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region and performing the second data transmission of the second system by using the second

sub-region.

[0011] Examples of the present invention may provide another method for allocating
information in a frame of a communication system. The frame may include a first frame, a
second frame and a band between the first frame and the second frame. The communication
system may include a first system and a second system. The frame may be used for first data
transmission of the first system and second data transmission of the second system. The method
may include allocating data of the first system and the second system in first mapping
information or second mapping information, dividing a data region of the first frame or the
second frame to form a first sub-region, a second sub-region, a third sub-region or a second sub-
region in the data region of the first frame or the second frame according to the first mapping
information or the second mapping information, performing the first data transmission of the first
system by using the first sub-region or the third sub-region and performing the second data

transmission of the second system by using the second sub-region or the fourth sub-region.

[0012] Additional features and advantages of the present invention will be set forth in part in
the description which follows, and in part will be obvious from the description, or may be
learned by practice of the invention. The features and advantages of the invention will be
realized and attained by means of the elements and combinations particularly pointed out in the

appended claims.

[0013] It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of the invention,

as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The foregoing summary, as well as the following detailed description of the
invention, will be better understood when read in conjunction with the appended drawings. For
the purpose of illustrating the invention, there are shown in the drawings examples which are
presently preferred. It should be understood, however, that the invention is not limited to the

precise arrangements and instrumentalities shown.

[0015] In the drawings:
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[0016] FIG. 1 is a diagram illustrating an orthogonal frequency-division multiple access

(OFDMA) frame structure under the IEEE 802.16 standard;

[0017] FIG. 2 is a diagram illustrating a placement of guiding signals for OFDMA signals
under the IEEE 802.16 standard;

[0018] FIG. 3 is a diagram illustrating an OFDMA frame structure according to an example

of the present invention;

[0019] FIG. 4 is a diagram illustrating an OFDMA frame structure supporting high mobility

according to an example of the present invention;

[0020] FIG. 5 is a diagram illustrating an OFDMA frame structure with a scalable bandwidth

according to an example of the present invention;

[0021] FIG. 6A is a diagram illustrating an OFDMA frame structure supporting high

mobility and having a scalable bandwidth according to an example of the present invention;

[0022] FIG. 6B is a diagram illustrating an OFDMA frame structure supporting high
mobility and having a scalable bandwidth according to another example of the present invention;

and

[0023] FIG. 7 is a diagram illustrating an exemplary placement of signals and pilots in time-
domain and frequency-domain of an OFDMA system supporting high mobility and having a
scalable bandwidth.

DETAILED DESCRIPTION
[0024] Reference will now be made in detail to various embodiments of the invention,
examples of which are illustrated in the accompanying drawings. Wherever possible, the same

reference numbers will be used throughout the drawings to refer to the same or like parts.

[0025] Exampls of the present invention may allow data of an old orthogonal frequency-
division multiple access (OFDMA) system (hereinafter a legacy system) and data of a new
OFDMA system to co-exist in an OFDMA frame by changing a frame structure of the OFDMA
frame. The new OFDMA system may have a larger bandwidth and support higher mobility, and
may use an updated transmission technology. In order to be backward compatible with the old

OFDMA system, the new OFDMA system may be developed based on the old OFDMA system.
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Throughout the specification, a “new” or “extended” system or standard may refer to an
“updated,” “evolved” or “next-generation” system or standard, while a “legacy” system or
standard may refer to an “old” or “current” system or standard. For example, a “new” standard
may be a standard that is in use as of the date of the filing of this application, and a “legacy”
standard may be a standard that is in use prior to the date of the filing of this application and may

be still in use for some time after the filing of this application.

[0026] FIG. 3 is a diagram illustrating an OFDMA frame structure according to an example
of the present invention. Referring to FIG. 3, the OFDMA frame structure may include a
downlink sub-frame (DL sub-frame) 16 and an uplink sub-frame (UL sub-frame) 18. The DL
sub-frame 16 may include a preamble 10-1, an FCH 11, a DL-MAP 12, a DL burst #1 13 with an
UP-MAP (not shown), and a data region including DATA 30-1 (zone 1) and DATA 30-2 (zone
2). The UL sub-frame 18 may include a ranging sub-channel 15 and a data region including

DATA 34-1 (zone 1) and DATA 34-2 (zone 2).

[0027] Data of the new OFDMA system (the extended system) may be carried in extended
zones, that is, the DATA 30-2 and/or the DATA 34-2, allocated to the DL sub-frame 16 and/or
the UL sub-frame 18, respectively. Furthermore, the extended system in the data region DATA
30-2 and/or the DATA 34-2 may have the same symbol period or the same placement of pilot
symbols as the old system (the legacy system) in the data region DATA 30-1 and the DATA 34-
1, respectively, in the OFDMA frame structure. In one example, the data region including the
two zones DATA 30-1 (zone 1) and DATA 30-2 (zone 2), for the old system and the new system,
respectively, may be placed according to the mapping information of the two zones defined in
the DL-MAP 11. Similarly, the data region of the UL sub-frame 18 including the two zones
DATA 34-1 (zone 1) and DATA 34-2 (zone 2), for the old OFDMA system and the new
OFDMA system, respectively, may be placed according to the mapping information of the two
zones defined in the UL-MAP in the DL burst #1 13.

[0028] FIG. 4 is a diagram illustrating an OFDMA frame structure supporting high mobility
according to an example of the present invention. Referring to FIG. 4, the OFDMA frame
structure may be similar to that described and illustrated with reference to FIG. 3 except that, for
example, a DL sub-frame 16-2 may further include a preamble 43, a sub-MAP 42-2 and a data
region DATA 40-3 (zone 3), and a UL sub-frame 18-2 may further include a data region DATA
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44-3 (zone 3). To support communication in a high-mobility environment, the zones 3 for the
new system (the extended system) under high mobility may be allocated to the data region of
both the DL sub-frame 16-2 and the UL sub-frame 18-2. The DATA 40-3 and/or 44-3 (zones 3)
may have a shorter symbol period or more pilot symbols placed therein than the DATA 40-1, 40-
2, 44-1 and 44-2 in order to enhance the performance of channel estimation. Generally, a shorter
symbol period may be more robust to inter-symbol interference, while denser pilot symbols may
achieve better channel estimation accuracy. Moreover, the DATA 40-3 of the DL sub-frame 16-
2 for the new system (extended system) under high mobility may be divided based on the
mapping information defined in at least one of the DL-MAP 11 and the sub-MAP 42-2 of DATA
40-3, and the DATA 44-3 of the UL sub-frame 18-2 for the new system (extended system) under
high mobility may be divided based on the mapping information defined in the UL-MAP (not
shown) in the DL burst#1 13. Placements of pilot symbols, symbol periods of OFDM symbols
and FFT sizes in the zones 1 for the old (legacy) system and the zones 2 for the new (extended)
system may be the same in the DL sub-frame 16-2 and the UL sub-frame 18-2. The preamble 43
placed in front of the zone 3 of the DL sub-frame 16-2 for the new system (extended system)
may be used to support high mobility. As compared to the zones in the data region of the UL
sub-frame 18-2 or the DL sub-frame 16-2 of the old/legacy system or the new/extended system,
the placements of the pilot symbols may be denser, the symbol periods of OFDM symbols may
be shorter and the FFT sizes may be smaller in the DATA 40-3 and/or DATA 44-3 of the DL
sub-frame 16-2 or the UL sub-frame 18-2, respectively, for the extended system under high
mobility.

[0029] FIG. 5 is a diagram illustrating an OFDMA frame structure with a scalable bandwidth
according to an example of the present invention. Referring to FIG. 5, the OFDMA frame
structure may include a first frame structure 500, a second frame structure 502 and a third frame
structure 504. The first frame structure 500 may include a first DL sub-frame 16-3a and a first
UL sub-frame 18-3a, the second frame structure 502 may include a second DL sub-frame 16-3b
and a second UL sub-frame 18-3b, and the third frame structure 504 may include a third DL sub-
frame 16-3¢ and a third UL sub-frame 18-3¢. The first frame structure 500, which may be
allocated to a first band, may be similar to the frame structure described and illustrated with
reference to FIG. 3. Specifically, the first DL sub-frame 16-3a of the first frame structure 500
may include a preamble 50-1, an FCH, a DL-MAP 54-1, a DL burst #1 55-1 with an UL MAP
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(not shown), DATA 56-1 (zone 1) for the old OFDMA system (legacy system) and DATA 56-3a
(zone 2) for the new OFDMA system (extended system). The first UL sub-frame 18-3a of the
first frame structure 500 may include a ranging sub-channel 58-1, DATA 59-2 (zone 1) in the
data region for the old OFDMA system (legacy system) and DATA 59-1a (zone 2) in the data
region for the new OFDMA system (extended system).

[0030] The second frame structure 502, which may be allocated to a second band, may be
similar to the frame structure described and illustrated with reference to FIG. 3. Similarly, the
second DL sub-frame 16-3b of the second frame structure 502 may include a preamble 52-1, an
FCH, a DL-MAP 54-2, a DL burst #1 55-2 with an UL MAP (not shown), DATA 56-2 (zone 1)
in a data region for the old OFDMA system (legacy system) and DATA 56-3b (zone 2) in the
data region for the new OFDMA system (extended system), and the second UL sub-frame 18-3b
of the second frame structure 502 may include a ranging sub-channel 58-2, DATA 59-3 (zone 1)
in a data region for the old OFDMA system (legacy system) and DATA 59-4 (zone 2) in the data
region for the new OFDMA system (extended system).

[0031] The third frame structure 504, which may be allocated to a third band, may be
arranged between the first frame structure 500 and the second frame structure 502. Specifically,
a guard band between the first frame structure 500 and the second frame structure 502 may serve
as the third frame structure 504 to facilitate data transmission. Unlike the guard band 22-1 or 22-
2 in FIG. 2, data to be transmitted in the new (extended) system or a high-mobility system may
be allocated to a guard band between the first frame structure 500 and the second frame structure
502. The third frame structure 504 may include a third DL sub-frame 16-3¢ and a third UL sub-
frame 18-3c. The DL sub-frame 16-3c may include a preamble 51-1, an FCH, a DL-MAP and a
data region DATA 56-3c (zone 3) for the new (extended) system. Furthermore, the UL sub-
frame 18-3¢ may include a data region DATA 59-1b for the new (extended) system.

[0032] An OFDMA frame structure thus constructed may have a scalable bandwidth. For
example, data of the old (legacy) OFDMA system in the zones 1 of the first frame structure 500
and the second frame structure 502 may be transmitted in parallel using the first band and second
band, respectively, and data of the new (extended) OFDMA system in the third frame structure
504 and the zones 2 of the first frame structure 500 and the second frame structure 502 may be

together transmitted using the first, second and third bands. In one example, the first, second and
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third bands may be contiguous with one another. Furthermore, upper and a lower guard bands
(not shown) may be required to transmit the OFDMA frame structure via the first, second and

third bands.

[0033] The “zone 1” 56-1 of the first frame structure 500 and the “zone 1” 56-2 of the
second frame structure 502 may be divided from the data region in the DL sub-frame 16-3a of
the first frame structure 500 and the data region in the DL sub-frame 16-3b of the second frame
structure 502, respectively, according to the mapping information in the DL-MAP 54-1 and the
DL-MAP 54-2, respectively. Similarly, the UL sub-frame 18-3a of the first frame structure 500
and the UL sub-frame 18-3b of the second frame structure 502 may be divided based on the
mapping information in the UL-MAP in the DL burst #1 55-1 of the first frame structure 500 and
the UL-MAP in the DL burst#1 55-2 of the second frame structure 502, respectively.

[0034] The guard band 504, which is in a frequency spectrum not used in the old or legacy
system, may be used to transfer data in the present example, and the data region of the guard
band may be divided based on the mapping information in at least one of the DL-MAP 54-1 or
the DL-MAP 54-2. The preamble part of the extended frame structure described and illustrated
with reference to FIG. 5 may include the preamble 50-1 and the preamble 52-1. The preamble
51-1 may carry data, or may carry no information. Moreover, the DL-MAP and the FCH in the
guard band 504 may be used to divide the data regions 56-3¢ and 59-1b. In one example, a Sub-
MAP (not shown) may be placed in the DATA 56-3c for further description of the extended

system.

[0035] FIG. 6A is a diagram illustrating an example of an OFDMA frame structure
supporting high mobility and having a scalable bandwidth according to an example of the present
invention. Referring to FIG. 6A, the frame structure may be similar to the frame structure in
FIG. 5 except that, for example, regions related to zones 3 for a high-mobility environment may
be added. Specifically, in a DL sub-frame 16-4, a first region may include a preamble 68, a sub-
MAP 67-2 and DATA 66-4, and in a UL sub-frame 18-4, a second region may include DATA
69-3 and 69-6 (zones 3). DATA 66-4, 69-3 and 69-6 may be allocated for the new OFDMA
system (extended system) under high mobility. The DL sub-frame 16-4 may be divided
according to the mapping information in DL-MAP 1, DL-MAP 2 and DL-MAP 3, while the UL
sub-frame 18-4 may be divided according to the map information in UL-MAPs in DL burst#1
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65-1 and/or 65-2. A portion of the guard band that overlaps data zones 69-1 and 69-2 in the UL
sub-frame 18-4 may be used to transmit data in the extended system. In one example,
placements of pilot symbols, symbol periods of OFDM symbols and FFT sizes in the zones 1 for
the old (legacy) system and the zones 2 for the new (extended) system may be the same in the
DL sub-frame 16-4 and the UL sub-frame 18-4. As compared to the zones in the data region of
the DL sub-frame 16-4 or the UL sub-frame 18-4 of the old/legacy system or the new/extended
system, the placements of the pilot symbols may be denser, the symbol periods of OFDM
symbols may be shorter and the FFT sizes may be smaller in the zones 3 of the UL sub-frame

18-4 or the DL sub-frame 16-4 for the extended system under high mobility.

[0036] FIG. 6B is a diagram illustrating an OFDMA frame structure supporting high
mobility and having a scalable bandwidth according to another example of the present invention.
Referring to FIG. 6B, the OFDMA frame structure may be similar to the OFDMA frame
structure described or illustrated with reference to FIG. 6A except that, for example, the zone 2
in a UL sub-frame 18-4" using the guard band may be transmitted after the zone 3 in the UL sub-
frame 18-4, and the locations of zones 1 for the legacy system and zones 3 for the new

(extended) system for high mobility are swapped.

[0037] FIG. 7 is a diagram illustrating an exemplary placement of signals and pilots in time-
domain and frequency-domain of an OFDMA system supporting high mobility and having a
scalable bandwidth. Referring to FIG. 7, an upper band and a lower band may be guard bands
73-1 and 73-3, respectively. In the prior art, guard bands do not carry any data or signals in a
conventional OFDMA system. Consistent with some examples of the present invention, the
guard bands 73-1 and 73-3 may be used to carry data or signals. Morcover, to satisfy backward
compatibility, preambles 70-1 and 72-1 may be similar to those in the conventional OFDMA
system. Similar to those described and illustrated with reference to FIG. 6A and 6B, signals,
pilot symbols, both, or neither may be placed in a preamble 71-1. The placement may define one
or more regions, which may include, for example, regions 74-1, 74-2, 76-1 and 76-2 for the old
(legacy) OFDMA system, regions 74-3 and 76-3 for the new (extended) OFDMA system
supporting lower mobility, and regions 74-4 and 76-4 for the new system supporting high
mobility. The old OFDMA system and the new OFDMA system supporting lower mobility may
use the same frequency intervals or the placement of pilot symbols. The new OFDMA system

supporting high mobility may use larger frequency intervals or shorter OFDM symbol period to

10
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avoid frequency jitter. Therefore, the placement of the pilot symbols in a first region such as one
of the regions 74-1, 74-2, 76-1 and 76-2 of a frame structure divided for the old OFDMA system
may be the same as that in the prior art, the placement of the pilot symbols in a second region
such as one of the regions 74-3 and 76-3 of the frame structure divided for the new OFDMA
system supporting lower mobility may be the same or denser than the that in the prior art, and the
placement of the pilot symbols in a third region such as one of the regions 74-4 and 76-4 of the
frame structure divided for the new OFDMA system supporting high mobility may use more

denser pilot placement with more pilot symbols for increasing accuracy of the channel estimation.

[0038] It will be appreciated by those skilled in the art that changes could be made to the
examples described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular examples disclosed, but it
is intended to cover modifications within the spirit and scope of the present invention as defined

by the appended claims.

[0039] Further, in describing representative examples of the present invention, the
specification may have presented a method and/or process of the present invention as a particular
sequence of steps. However, to the extent that the method or process does not rely on the
particular order of steps set forth herein, the method or process should not be limited to the
particular sequence of steps described. As one of ordinary skill in the art would appreciate, other
sequences of steps may be possible. Therefore, the particular order of the steps set forth in the
specification should not be construed as limitations on the claims. In addition, the claims
directed to the method and/or process of the present invention should not be limited to the
performance of their steps in the order written, and one skilled in the art can readily appreciate
that the sequences may be varied and still remain within the spirit and scope of the present

invention.

11
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CLAIMS

We claim:

1.

A method of constructing a frame structure for data transmission, the method comprising:

generating a first section comprising data configured in a first format compatible with a
first communication system;
generating a second section following the first section, the second section comprising

data configured in a second format compatible with a second communication system,

wherein the second format is different from the first format;

generating at least one non-data section containing information describing an aspect of

data in at least one of the first section and the second section; and
combining the first section, the second section and the at least one non-data section to

form the frame structure.

The method of claim 1, wherein the non-data section comprises mapping information for at

least one of the first section and the second section.

The method of claim 1, wherein the non-data section comprises at least one of a preamble, a
frame control header (FCH), a burst, and a map of at least one of the first section and the

second section.

The method of claim 3, wherein the second section follows the first section in at least one of

time sequence and frequency spectrum.

The method of claim 3, wherein the second format is compatible with a third system capable

of supporting higher mobility than the first and the second systems.

The method of claim 5, wherein pilots in the third system are denser than those in at least one

of the first or second system.

The method of claim 5, wherein each symbol in the third system has a shorter symbol period

than that in at least one of the first or second system.

12
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8. The method of claim 1, wherein a portion of the second section may be in guard band or non-

communicational region of the first system.

9. The method of claim 1, wherein each of the first section and the second section carries at

least one of uplink and downlink data.

10. The method of claim 1, wherein the second section carries mapping information for data in

the second section.

11. A method of generating a frame for a communication system having a first system and a

sccond system, the method comprising;:
generating a first sub-frame for downlink transmission, wherein the first sub-frame
comprises:
a first region comprising first mapping information;
a second region comprising second mapping information; and

a third region carrying data to be transferred in the downlink transmission, the third

region comprising a first sub-region and a second sub-region,

wherein the first sub-region and second sub-region are defined by the first mapping
information, the first sub-region being capable of carrying first data of the first system
and the second sub-region being capable of carrying second data of the second system in

the downlink transmission, and
generating a second sub-frame for uplink transmission, wherein the second sub-frame
comprises:

a fourth region carrying data to be transferred in the uplink transmission, the fourth
region comprising a third sub-region and a fourth sub-region,

wherein the third sub-region and the fourth sub-region are defined by the second
mapping information, the third sub-region being capable of carrying third data of the first
system and the fourth sub-region being capable of carrying fourth data of the second

system in the uplink transmission.

13
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

The method of claim 11, wherein the second sub-region further comprises third mapping

information for data placement in the second sub-region.

The method of claim 11, wherein the third region further comprises a fifth sub-region, the
fifth sub-region being capable of carrying fifth data of the first system or the second system

under high mobility in the downlink transmission.

The method of claim 13, wherein pilots in the fifth sub-region are denser than those in at

least one of the first or second system.

The method of claim 13, wherein each symbol in the fifth sub-region has a shorter symbol

period than that in at least one of the first or second system.

The method of claim 13, wherein the fifth sub-region is defined by the first mapping

information.

The method of claim 13, wherein the fifth sub-region further comprises fourth mapping

information for defining data placement in the fifth sub-region.

The method of claim 13, wherein the fourth region further comprises a sixth sub-region, the
sixth sub-region being capable of carrying sixth data of the first system or the second system

under high mobility in the uplink transmission.

The method of claim 18, wherein pilots in the sixth sub-region are denser than those in at

least one of the first or second system.

The method of claim 18, wherein each symbol in the sixth sub-region has a shorter symbol

period that that in at least one of the first or second system.

The method of claim 18, wherein the sixth sub-region is defined by the second mapping

information.

The method of claim 18, wherein the sixth sub-region further comprises

fifth mapping information for defining data placement in the sixth sub-region.
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23.

5

10
24.

15

20
25.

25

A method of generating a frame for transferring data in a communication system, the
communication system comprising a first system and a second system, the method

comprising:

generating a first frame comprising a first sub-frame for downlink transmission and a

second sub-frame for uplink transmission in a first band;

generating a second frame comprising a third sub-frame for downlink transmission and a

fourth sub-frame for uplink transmission in a second band;

identifying a guard band between the first band and the second band; and

generating a third frame comprising a fifth sub-frame for downlink transmission and a
sixth sub-frame for uplink transmission in the guard band.
The method of claim 23, wherein at least one of the first sub-frame or the third sub-frame
comprises:

a first region comprising first mapping information;

a second region comprising second mapping information; and

a third region carrying data to be transferred in the downlink transmission, the third

region comprising a first sub-region and a second sub-region,

wherein the first sub-region and second sub-region are defined by the first mapping
information, the first sub-region being capable of carrying first data of the first system and
the second sub-region being capable of carrying second data of the second system in the

downlink transmission.
The method of claim 23, wherein at least one of the second sub-frame or the fourth sub-
frame comprises:

a fourth region carrying data to be transferred in the uplink transmission, the fourth

region comprising a third sub-region and a fourth sub-region,

wherein the third sub-region and the fourth sub-region are defined by the second mapping
information, the third sub-region being capable of carrying third data of the first system and
the fourth sub-region being capable of carrying fourth data of the second system in the uplink
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31.

32.

33.

34.

35.

36.

transmission.

The method of claim 24, wherein the second sub-region further comprises third mapping

information for data placement in the second sub-region.

The method of claim 24, wherein the third region further comprises a fifth sub-region, the
fifth sub-region being capable of carrying fifth data of the first system or the second system

under high mobility in the downlink transmission.

The method of claim 27, wherein pilots in the fifth sub-region are denser than those in at

least one of the first or second system.

The method of claim 27, wherein each symbol in the fifth sub-region has a shorter symbol

period than that in at least one of the first or second system.

The method of claim 27, wherein the fifth sub-region is defined by the first mapping

information.

The method of claim 27, wherein the fifth sub-region further comprises fourth mapping

information for defining data placement in the fifth sub-region.

The method of claim 27, wherein the fourth region further comprises a sixth sub-region, the
sixth sub-region being capable of carrying sixth data of the first system or the second system

under high mobility in the uplink transmission.

The method of claim 32, wherein pilots in the sixth sub-region are denser than those in at

least one of the first or second system.

The method of claim 32, wherein each symbol in the sixth sub-region has a shorter symbol

period than that in at least one of the first or second system.

The method of claim 32, wherein the sixth sub-region is defined by the second mapping

information.

The method of claim 32, wherein the sixth sub-region further comprises fifth mapping

information for defining data placement in the sixth sub-region.
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37.

38.

39.

40.

41.

42.

The method of claim 23, further comprising a band between the first frame and the third
frame, wherein the band is applicable for carrying data of the first system or the second

System.

The method of claim 35, wherein the band further comprises sixth mapping information

defining first placement of the data carried by the band.

The method of claim 35, wherein the third mapping information defines second placement of

the data carried by the band.

A method of allocating information in a frame of a communication system, the
communication system comprising a first system and a second system, the frame configured
for performing first data transmission of the first system and second data transmission of the

second system, the method comprising:
allocating data of the first system and the second system in first mapping information;

dividing a data region of the frame to form a first sub-region and a second sub-region

according to the first mapping information;
performing the first data transmission of the first system by using the first sub-region; and
performing the second data transmission of the second system by using the second sub-
region.
The method of claim 40, further comprising:
allocating data of the second system carried in the second sub-region in a second
mapping information.
The method of claim 40, wherein the frame further comprising third data transmission of the
first system or the second system under high mobility, the method further comprising:

further dividing the data region of the frame into the first sub-region, the second sub-

region and a third region according to the first mapping information;

performing the third data transmission of the first system or the second system by using

the third sub-region.

17

ZyXEL Communications Corporation Ex. 1010
Page 17 of 65



10

15

20

25

Attorney Ref. No. 681954.0890

43. The method of claim 42, wherein pilots in the third sub-region are denser than those in at

least one of the first or second sub-region.

44. The method of claim 42, wherein each symbol in the third sub-region has a shorter symbol

period than that in at least one of the first or second sub-region.

45. The method of claim 42, further comprising:

allocating data of the first system or the second system carried in the third sub-region in

third mapping information.

46. A method of allocating information in a frame of a communication system, the frame
comprising a first frame, a second frame and a band between the first frame and the second
frame, the communication system comprising a first system and a second system, the frame
configured for performing first data transmission of the first system and second data

transmission of the second system, the method comprising:

allocating data of the first system and the second system in first mapping information or

second mapping information;

dividing a data region of the first frame or the second frame to form a first sub-region, a
second sub-region, a third sub-region or a second sub-region in the data region of the first
frame or the second frame according to the first mapping information or the second mapping

information;

performing the first data transmission of the first system by using the first sub-region or

the third sub-region; and
performing the second data transmission of the second system by using the second sub-
region or the fourth sub-region.
47. The method of claim 46, wherein the frame further comprising third data transmission of the
first system or the second system under high mobility, the method further comprising:

further dividing the data region of the first frame or the second frame to form a fifth sub-

region or a sixth sub-region according to the first mapping information; and

performing the third data transmission of the first system or the second system by using

18
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the fifth sub-region or the sixth sub-region.

48. The method of claim 47, wherein pilots in one of the fifth and sixth sub-regions are denser
than those in the data region of the first or the second frame other than the fifth and sixth sub-

regions.

49. The method of claim 47, wherein each symbol in one of the fifth and sixth sub-regions has a
shorter symbol period that that in the data region of the first or the second frame other than

the fifth and sixth sub-regions.

50. The method of claim 46, further comprising:

carrying data of the first system or the second system by the band.
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ABSTRACT OF THE DISCLOSURE

A method of constructing a frame structure for data transmission, the method comprising
generating a first section comprising data configured in a first format compatible with a first
communication system, generating a second section following the first section, the second
section comprising data configured in a second format compatible with a second communication
system, wherein the second format is different from the first format, generating at least one non-
data section containing information describing an aspect of data in at least one of the first section
and the second section, and combining the first section, the second section and the at least one

non-data section to form the frame structure.
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Sir:
In response to the Office Action dated November 23, 2011, please enter the following:
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Reply to Office Action of November 23, 2011

Amendments to the Claims:

1. (Currently Amended) A method of constructing a frame structure for data
transmission, the method comprising:

generating a first section comprising data configured in a first format compatible with a
first communication system using symbols;

generating a second section following the first section, the second section comprising

data configured in a second format compatible with a second communication system using

symbols, wherein the first communication system and the second communication system co-exist
in one transmission scheme and wherein:
the second format is compatible with the second communication system
configured to support higher mobility than the first communication system, wherein each
symbol in the second communication system has a shorter symbol period than that in the
first communication system;
generating at least one non-data section containing information describing an aspect of
data in at least one of the first section and the second section; and
combining the first section, the second section and the at least one non-data section to

form the frame structure.

2. (Original) The method of claim 1, wherein the non-data section comprises mapping

information for at least one of the first section and the second section.

3. (Original) The method of claim 1, wherein the non-data section comprises at least one
of a preamble, a frame control header (FCH), a burst, and a map of at least one of the first

section and the second section.

4. (Original) The method of claim 3, wherein the second section follows the first section

in at least one of time sequence and frequency spectrum.
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5. (Canceled)

6. (Currently Amended) A method of constructing a frame structure for data
transmission, the method comprising:

generating a first section comprising data configured in a first format compatible with a
first communication system;

generating a second section following the first section, the second section comprising
data configured in a second format compatible with a second communication system, wherein

the first communication system and the second communication system co-exist in one

transmission scheme and wherein the second communication system has pilot symbols that are
denser than those in the first communication system;

generating at least one non-data section containing information describing an aspect of
data in at least one of the first section and the second section; and

combining the first section, the second section and the at least one non-data section to

form the frame structure.
7. (Canceled)

8. (Previously presented) The method of claim 1, wherein a portion of the first section

may be in guard band or non-communicational region of the first system.

9. (Original) The method of claim 1, wherein each of the first section and the second

section carries at least one of uplink and downlink data.

10. (Original) The method of claim 1, wherein the second section carries mapping

information for data in the second section.

11. (Currently Amended) A method of generating a frame for a communication system
having a first communication system and a second communication system, the method

comprising:
30f17
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generating a first sub-frame for downlink transmission, wherein the first sub-frame
comprises:

a first region comprising first mapping information;

a second region comprising second mapping information; and

a third region carrying data to be transferred in the downlink transmission, the
third region comprising a first sub-region and a second sub-region, wherein the first sub-
region and second sub-region are defined by the first mapping information, the first sub-
region being configured to carry first data of the first communication system and the
second sub-region being configured to carry second data of the second communication
system in the downlink transmission, wherein the third region further comprises a fifth
sub-region, the fifth sub-region being configured to carry fifth data of the first
communication system or the second communication system under high mobility in the
downlink transmission and each symbol in the fifth sub-region has a shorter symbol
period than that in at least one of the first or second communication system, and
generating a second sub-frame for uplink transmission, wherein the second sub-frame

comprises:

a fourth region configured to carry data to be transferred in the uplink
transmission, the fourth region comprising a third sub-region and a fourth sub-region,
wherein the third sub-region and the fourth sub-region are defined by the second mapping
information, the third sub-region being configured to carry third data of the first
communication system and the fourth sub-region being configured to carry fourth data of
the second communication system in the uplink transmission, wherein the first

communication system and the second communication system co-exist in one

transmission scheme.

12. (Original) The method of claim 11, wherein the second sub-region further comprises

third mapping information for data placement in the second sub-region.

13. (Canceled)
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14. (Currently Amended) A method of generating a frame for a communication system
having a first communication system and a second communication system, the method
comprising:

generating a first sub-frame for downlink transmission, wherein the first sub-frame
comprises:

a first region comprising first mapping information;

a second region comprising second mapping information; and

a third region carrying data to be transferred in the downlink transmission, the
third region comprising a first sub-region and a second sub-region, wherein the first sub-
region and second sub-region are defined by the first mapping information, the first sub-
region being configured to carry first data of the first communication system and the
second sub-region being configured to carry second data of the second communication
system in the downlink transmission, wherein the third region further comprises a fifth
sub-region having pilot symbols that are denser than those in at least one of the first or
second sub-region, and
generating a second sub-frame for uplink transmission, wherein the second sub-frame

comprises:

a fourth region configured to carry data to be transferred in the uplink
transmission, the fourth region comprising a third sub-region and a fourth sub-region,
wherein the third sub-region and the fourth sub-region are defined by the second mapping
information, the third sub-region being configured to carry third data of the first
communication system and the fourth sub-region being configured to carry fourth data of

the second communication system in the uplink transmission, wherein the first

communication system and the second communication system co-exist in one

transmission scheme.
15. (Canceled)
16. (Previously presented) The method of claim 11, wherein the fifth sub-region is

defined by the first mapping information.
50f17
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17. (Previously presented) The method of claim 11, wherein the fifth sub-region further

comprises fourth mapping information for defining data placement in the fifth sub-region.

18. (Currently Amended) The method of claim 11, wherein the fourth region further
comprises a sixth sub-region, the sixth sub-region being configured to carry sixth data of the first
communication system or the second communication system under high mobility in the uplink

transmission.

19. (Currently Amended) The method of claim 18, wherein pilot symbols in the sixth

sub-region are denser than those in at least one of the first or second_communication system.

20. (Currently Amended) The method of claim 18, wherein each symbol in the sixth sub-
region has a shorter symbol period than that in at least one of the first or second communication

system.

21. (Original) The method of claim 18, wherein the sixth sub-region is defined by the

second mapping information.

22. (Original) The method of claim 18, wherein the sixth sub-region further comprises

fifth mapping information for defining data placement in the sixth sub-region.

23. (Previously presented) A method of generating a frame for transferring data in a
communication system, the communication system comprising a first system and a second
system, the method comprising:

generating a first frame comprising a first sub-frame for downlink transmission and a
second sub-frame for uplink transmission in a first frequency band;

generating a second frame comprising a third sub-frame for downlink transmission and a
fourth sub-frame for uplink transmission in a second frequency band;

identifying a guard band between the first frequency band and the second frequency
60f17
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band; and

generating a third frame comprising a fifth sub-frame for downlink transmission and a
sixth sub-frame for uplink transmission in the guard band.

wherein the first frame is configured to carry data of the first system and data of the
second system in parallel with the second frame being configured to carry data of the first system
and data of the second system, and wherein the third frame is configured to carry data of the

second system but not data of the first system.

24. (Previously presented) The method of claim 23, wherein at least one of the first sub-
frame or the third sub-frame comprises:

a first region comprising first mapping information;

a second region comprising second mapping information; and

a third region carrying data to be transferred in the downlink transmission, the third
region comprising a first sub-region and a second sub-region, wherein the first sub-region and
second sub-region are defined by the first mapping information, the first sub-region being
configured to carry first data of the first system and the second sub-region being configured to

carry second data of the second system in the downlink transmission.

25. (Previously presented) The method of claim 23, wherein at least one of the second
sub-frame or the fourth sub-frame comprises:

a fourth region carrying data to be transferred in the uplink transmission, the fourth
region comprising a third sub-region and a fourth sub-region, wherein the third sub-region and
the fourth sub-region are defined by second mapping information, the third sub-region being
configured to carry third data of the first system and the fourth sub-region being configured to

carry fourth data of the second system in the uplink transmission.

26. (Original) The method of claim 24, wherein the second sub-region further comprises

third mapping information for data placement in the second sub-region.

27. (Previously presented) The method of claim 24, wherein the third region further
70f17
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comprises a fifth sub-region, the fifth sub-region being configured to carry fifth data of the first

system or the second system under high mobility in the downlink transmission.

28. (Previously presented) The method of claim 27, wherein pilot symbols in the fifth

sub-region are denser than those in at least one of the first or second system.

29. (Original) The method of claim 27, wherein each symbol in the fifth sub-region has a

shorter symbol period than that in at least one of the first or second system.

30. (Original) The method of claim 27, wherein the fifth sub-region is defined by the

first mapping information.

31. (Original) The method of claim 27, wherein the fifth sub-region further comprises

fourth mapping information for defining data placement in the fifth sub-region.

32. (Currently Amended) The method of claim 27, wherein the fourth region further
comprises a sixth sub-region, the sixth sub-region being configured to carry sixth data of the first
communication system or the second communication system under high mobility in the uplink

transmission.

33. (Currently Amended) The method of claim 32, wherein pilot symbols in the sixth

sub-region are denser than those in at least one of the first or second communication system.

34. (Currently Amended) The method of claim 32, wherein each symbol in the sixth sub-
region has a shorter symbol period than that in at least one of the first or second communication

system.

35. (Original) The method of claim 32, wherein the sixth sub-region is defined by the

second mapping information.
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36. (Original) The method of claim 32, wherein the sixth sub-region further comprises

fifth mapping information for defining data placement in the sixth sub-region.

37. (Currently Amended) The method of claim 23, further comprising a band between the
first frame and the third frame, wherein the band is applicable for carrying data of the first

communication system or the second_communication system.

38. (Original) The method of claim 35, wherein the band further comprises sixth mapping

information defining first placement of the data carried by the band.

39. (Original) The method of claim 35, wherein the third mapping information defines

second placement of the data carried by the band.

40. (Currently Amended) A method of allocating information in a frame of a
communication system, the communication system comprising:

a first communication system and a second communication system, the frame configured
for performing first data transmission of the first communication system, second data
transmission of the second communication system, and third data transmission of the first
communication system or the second communication system under high mobility, the method
comprising:

allocating data of the first communication system and the second communication system
[[in]] according to first mapping information;

dividing a data region of the frame to form a first sub-region and a second sub-region
according to the first mapping information;

further dividing the data region of the frame into the first sub-region, the second sub-
region and a third sub-region according to the first mapping information;

performing the first data transmission of the first communication system by using the first
sub-region; |

performing the second data transmission of the second communication system by using

the second sub-region; and
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performing the third data transmission of the first communication system or the second
communication system by using the third sub-region, wherein each symbol in the third sub-
region has a shorter symbol period than that in at least one of the first or second sub-region,

wherein the first communication system and the second communication system co-exist in one

transmission scheme.

41. (Currently Amended) The method of claim 40, further comprising:
allocating data of the second communication system carried in the second sub-region ina

second mapping information.
42. (Canceled)

43, (Currently Amended) A method of allocating information in a frame of a
communication system, the communication system comprising:

a first communication system and a second communication system, the frame configured
for performing first data transmission of the first communication system, second data
transmission of the second communication system, the method comprising:

allocating data of the first communication system and the second communication system
[[in]] according to first mapping information;

dividing a data region of the frame to form a first sub-region and a second sub-region
according to the first mapping information;

further dividing the data region of the frame into the first sub-region, the second sub-
region and a third sub-region according to the first mapping information;

performing the first data transmission of the first communication system by using the first
sub-region;

performing the second data transmission of the second communication system by using
the second sub-region; and

performing the third data transmission of the first communication system or the second
communication system by using the third sub-region, wherein pilot symbols in the third sub-

region are denser than those in at least one of the first or second sub-region, wherein the first
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communication system and the second communication system co-exist in one transmission

scheme.
44, (Canceled)

45, (Currently Amended) The method of claim 40, further comprising:
allocating data of the first communication system or the second communication system

carried in the third sub-region in third mapping information.

46. (Currently Amended) A method of allocating information in a frame ofa
communication system, the frame comprising:

a first frame, a second frame and a band between the first frame and the second frame,
the communication system comprising a first communication system and a second
communication system, the frame configured for performing first data transmission of the first
communication system, second data transmission of the second communication system, and third
data transmission of the first communication system or the second_ communication system under
high mobility, the method comprising:

allocating data of the first communication system and the second communication system
[[in]] according to first mapping information or second mapping information;

dividing a data region of the first frame or the second frame to form a first sub-region, a
second sub-region, a third sub-region or a second sub-region in the data region of the first frame
or the second frame according to the first mapping information or the second mapping
information;

further dividing the data region of the first frame or the second frame to form a fifth sub-
region or a sixth sub-region according to the first mapping information;

performing the first data transmission of the first communication system by using the first
sub-region or the third sub-region; and

performing the second data transmission of the second communication system by using
the second sub-region or the fourth sub-region; and

performing the third data transmission of the first communication system or the second
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communication system by using the fifth sub-region or the sixth sub-region, wherein each
symbol in one of the fifth and sixth sub-regions has a shorter symbol period than that in the data
region of the first or the second frame other than the fifth and sixth sub-regions, wherein the first

communication system and the second communication system co-exist in one transmission

scheme.
47. (Canceled)

48. (Currently Amended) A method of allocating information in a frame of a
communication system, the frame comprising:

a first frame, a second frame and a band between the first frame and the second frame,
the communication system comprising a first communication system and a second
communication system, the frame configured for performing first data transmission of the first
communication system and second data transmission of the second communication system, the
method comprising:

allocating data of the first communication system and the second communication system
[[in]]_according to first mapping information or second mapping information;

dividing a data region of the first frame or the second frame to form a first sub-region, a
second sub-region, a third sub-region or a second sub-region in the data region of the first frame
or the second frame according to the first mapping information or the second mapping
information;

further dividing the data region of the first frame or the second frame to form a fifth sub-
region or a sixth sub-region according to the first mapping information, wherein pilot symbols in
one of the fifth and sixth sub-regions are denser than those in the data region of the first or the
second frame other than the fifth and sixth sub-regions;

performing the first data transmission of the first communication system by using the first
sub-region or the third sub-region; and

performing the second data transmission of the second communication system by using
the second sub-region or the fourth sub-region; and

performing the third data transmission of the first communication system or the second
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communication system by using the fifth sub-region or the sixth sub-region, wherein each
symbol in one of the fifth and sixth sub-regions has a shorter symbol period than that in the data

region of the first or the second frame other than the fifth and sixth sub-regions, wherein the first

communication system and the second communication system co-exist in one transmission

scheme.
49, (Canceled)

50. (Currently Amended) The method of claim 46, further comprising:
carrying data of the first communication system or the second communication system by

the band.

51. (Previously presented) The method of claim 23, wherein at least one of the first
frame or second frame comprises, and the third frame is devoid of, a region comprising a ranging

sub-channel.
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Remarks

Introduction

The following remarks are responsive to the Office Action sent November 23, 2011.
Claims 1-4, 6, 8-12, 14, 16-41, 43, 45, 46, 48, 50 and 51 are pending. Claims 1-4, 6, 8-12, 14,
16-22, 40, 41, 43, 45, 46, 48 and 50 are pending and are currently stand rejected.

Claims 1-4, 9-12, 16-18, 20-22, 40-42, 44-47 and 49 were rejected under 35 U.S.C. §
103(a) as being unpatentable over U.S. Patent Application Publication No. 2008/0095195
(“Ahmadi™), in view of U.S. Patent No. 7,809,020 (“Douglas”).

Claims 6 and 14 were rejected unpatentable under 35 U.S.C. § 103(a) over Ahmadi, in
view of U.S. Patent No. 7,586,887 (“Trachewsky™).

Claim 8 was rejected as being unpatentable under 35 U.S.C. § 103(a) over Ahmadi, in
view of Douglas and further PCT Patent Application Publication No. WO 2006/092852 (“Seki”).

Claim 19 was rejected as being unpatentable under 35 U.S.C. § 103(a) over Ahmadi, in
view of Douglas and Trachewsky.

Claim 43 was rejected as being unpatentable under 35 U.S.C. § 103(a) over Ahmadi, in
view of Trachewsky.

Claim 48 was rejected as being unpatentable under 35 U.S.C. § 103(a) over Ahmadi, in
view of Douglas and Trachewsky.

Claim 50 was rejected as being unpatentable under 35 U.S.C. § 103(a) over Ahmadi, in
view of Douglas and Seki.

Applicants appreciate the indication of allowability of Claim 23-39 and 51.

Applicants have amended independent Claims 1, 6, 11, 14, 40, 43, 46 and 48 to recite,
“wherein the first communication system and the second communication system co-exist in one
transmission scheme.” Applicants respectfully traverse all rejections in view of the foregoing
amendments and following remarks. The claim amendments add no new matter and are fully

supported by Applicants’ originally-filed application.
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Applicants’ reply to the rejection of Claims 1, 11, 40, 46 and 48 regarding symbol periods

As noted above, Applicants have amended independent Claims 1, 11, 40, 46 and 48. In
particular, Claims 1, 11, 40, 46 and 48 have been amended to recite, “wherein the first
communication system and the second communication system co-exist in one transmission
scheme ....” Support for this amendment may be found at, for example, paragraph [0025] of
Applicants’ published specification (i.e., U.S. Patent Application Publication
No. 2009/0016371).

The Examiner acknowledges that Ahmadi fails to show the symbol period of each
symbol. See Office Action, pages 3, 5, 8, 9 and 16. Douglas is cited to compensate for the
deficiency of Ahmadi.

Douglas generally relates to detecting the start of a packet (SOP) in receiver in a packet
based wireless network., Douglas’s SOP indicators are determined differently for DSSS packets
(802.11b) and for OFDM packets (802.11a,g) (Douglas, col. 11, lines 62-65). Specifically,
Douglas states that the method can be applied to the DSSS transmission scheme using 2-10
symbol periods in one embodiment and applied to the OFDM transmission scheme using 1-3
symbol periods in another embodiment (Douglas, col. 12, lines 42-46). (It is known that the
DSSS transmission scheme is used for the original IEEE802.11 and in 802.11b. In contrast,
OFDM is a transmission scheme used for IEEE802.11a, g.)

Therefore, Douglas fails to show or suggest the first communication system and the
second communication system co-existing in one transmission scheme (e.g., OFDM or DSSS).
Applicants’ amended Claim 1, on the other hand, recites a first communication system and a
second communication system co-existing in one transmission scheme. Amended Claims 11, 40,
46 and 48 have been amended to recite “generating a first sub-frame for downlink transmission
within one transmission scheme ....” In other words, Applicants’ amended claims recite
different symbol periods co-existing in one data frame that uses the same transmission scheme.

For at least this reason, namely Ahmadi and/or the other documents of record failing to
show or otherwise suggest each recitation of Applicants’ independent Claims 1, 11, 40 and 46,
Applicants’ amended Claims 1, 11, 40, 46 and 48 are not made obvious by Ahmadi, Douglas
and/or any other document of record. Applicants respectfully request that the rejections of

Claims 1, 11, 40 and 46 be withdrawn.
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Applicants’ reply to the rejection of Claims 6, 14, 43 and 48 regarding density of pilots
Claims 6 and 14 were rejected unpatentable under 35 U.S.C. § 103(a) over Ahmadi, in

view of Trachewsky.

Claim 43 was rejected as being unpatentable over Ahmadi, in view of Trachewsky.

Claim 48 was rejected as being unpatentable over Ahmadi, in view of Douglas and
Trachewsky.

As noted above, Applicants have amended independent Claims 6, 14, 43 and 48 to recite,
“wherein the first communication system and the second communication system co-exist in one
transmission scheme.”

The Examiner acknowledges that Ahmadi fails to show the density of the pilots. See
Office Action, pages 10, 12, 14 and 17. Trachewsky is cited to fill the gap.

The cited portion of Trachewsky, however, does not show the second communication
system has more pilot symbols than that in the first communication system. Rather, Trachewsky
shows that compared to the number of pilot symbols on sub-carriers -2, -1, +1 and +2 that are
used in conventional 802.11g/802.12a device, four extra pilot symbols are placed on sub-
carriers -2, -1, +1 and +2 in Trachewsky’s invented device. As such, Trachewsky fails to show a
comparison between two communication systems within one transmission scheme in one device.
Hence, Ahmadi and/or Trachewsky fail to show or otherwise suggest “wherein the first
communication system and the second communication system co-exist in one transmission
scheme.”

For at least this reason, namely Ahmadi and/or the other documents of record failing to
show or otherwise suggest each recitation of Applicants’ independent Claims 6, 14, 43 and 48,
Applicants’ amended Claims 6, 14, 43 and 48 are not made obvious by Ahmadi, Trachewsky
and/or any other document of record. Applicants respectfully request that the rejections of

Claims 6 and 14 be withdrawn.

Applicants’ reply to the rejections of dependent Claims 2-4, 8-10, 12, 16-22, 41, 45 and 50

For at least the foregoing reasons, independent Claims 1, 6, 11, 14, 40, 43, 46 and 48 are

patentable over the various rejections. Since Claims 2-4, 8-10, 12, 16-22, 41,45 and 50 depend
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from and necessarily include all of the recitations of one of independent Claims 1, 6, 11, 14, 40,
43, 46 and 48, the cited documents, whether taken alone or in any proper combination, do not
show or otherwise suggest the systems or methods of dependent Claims 2-4, 8-10, 12, 16-22,
41,45 and 50 for at least the same reasons as described above in conjunction with the respective

independent claims.

Conclusion

It is respectfully submitted that all of the present claims of the present application are in
condition for allowance. It is therefore respectfully requested that a Notice of Allowance be
issued. The Examiner is encouraged to contact Applicants’ undersigned attorney to resolve any
remaining issues in order to expedite examination of the present application.

It is believed that a two month extension of time and related fees are due and provided for
in documents accompanying this paper, but that no additional fees for net addition of claims are
required. However, in the event that additional extensions of time are necessary to allow
consideration of this paper, such extensions are hereby petitioned under 37 CFR § 1.136(a), and
any fee required therefor (including fees for net addition of claims) is hereby authorized to be

charged to Deposit Account No. 16-0605.

Respectfully submitted,

Al

Adam M. Kaplan
Registration No. 59,109

Customer No. 00826

ALSTON & BIRD LLP

Bank of America Plaza

101 South Tryon Street, Suite 4000

Charlotte, NC 28280-4000

Tel Silicon Valley Office (704) 444-1000

Fax Charlotte Office (704) 444-1111

LEGAL02/33237384v1
ELECTRONICALLY FILED USING THE EFS-WEB ELECTRONIC FILING SYSTEM OF THE UNITED STATES PATENT &
TRADEMARK OFFICE ON April 23, 2012.

17 of 17

ZyXEL Communications Corporation Ex. 1010
Page 43 of 65



PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No.: 12/168,855 Examiner: Jeffrey M Rutkowski
Applicant(s): Yan-Xiu Zheng Confirmation No.: 8234

Filed: July 7, 2008

Art Unit: 2473
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Commissioner for Patents
P.O. Box 1450
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TELEPHONIC INTERVIEW SUMMARY

Applicants’ undersigned attorney wishes to thank Examiner Rutkowski for the courtesies
extended during the telephonic interview conducted on April 27, 2012. During the interview,
Examiner Rutkowski and Applicants’ undersigned attorney discussed amendments to the claims
that would place the claims in condition for allowance. In particular, the Examiner suggested
amending all the claims, except previously allowed Claims 23-39 and 51, to recite the first and
second systems’ symbols co-exist in one transmission scheme (as opposed to the first and second
systems co-existing in one transmission scheme). Although Applicants’ undersigned attorney
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any other concerns or issues arise prior to the issuance of a patent in this patent application.

Respectfully submitted,

At

Adam M. Kaplan
Registration No. 59,109

Customer No. 00826

ALSTON & BIRD LLP

Bank of America Plaza

101 South Tryon Street, Suite 4000

Charlotte, NC 28280-4000

Tel Charlotte Office (704) 444-1000

Fax Charlotte Office (704) 444-1111
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in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
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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)).

7. 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
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with the GSA regulations governing 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.
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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.

9. 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
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Application No. Applicant(s)

; . 12/168,855 ZHENG ET AL.
Notice of Allowablllty Examiner Art Unit
JEFFREY M. RUTKOWSKI 2473

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

1. X] This communication is responsive to Applicant's reply filed on 04/23/2012.

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 1-4,6,8-12,14,16-41,43,45,46,48,50 and 51.

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al by Some* c)[JNone of the:

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 resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ 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) O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.
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1. [ Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. X Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment

Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [J Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ Other .

/JEFFREY M RUTKOWSKI/
Primary Examiner, Art Unit 2473
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120430
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EXAMINER’S AMENDMENT
1. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.
Authorization for this examiner’s amendment was given in a telephone interview with
Adam Kaplan on 04/30/2012.

The claims have been amended as on the following pages:
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Amendments to the Claims:

1. (Currently amended) A method of constructing a frame structure for data
transmission, the method comprising:

generating a first section comprising data configured in a first format compatible with a
first communication system using symbols;

generating a second section following the first section, the second section comprising
data configured in a second format compatible with a second communication system using
symbols, wherein the first communication systes system’s symbols and the second
communication system system’s symbols co-exist in one transmission scheme and wherein:

the second format is compatible with the second communication system

configured to support higher mobility than the first communication system, wherein each

symbol in the second communication system has a shorter symbol period than that in the

first communication system;

generating at least one non-data section containing information describing an aspect of
data in at least one of the first section and the second section; and

combining the first section, the second section and the at least one non-data section to

form the frame structure.

2. (Original) The method of claim 1, wherein the non-data section comprises mapping

information for at least one of the first section and the second section.

3. (Original) The method of claim 1, wherein the non-data section comprises at least one
of a preamble, a frame control header (FCH), a burst, and a map of at least one of the first

section and the second section.

4. (Original) The method of claim 3, wherein the second section follows the first section

in at least one of time sequence and frequency spectrum.

ZyXEL Communications Corporation Ex. 1010
Page 53 of 65



Application/Control Number: 12/168,855 Page 4
Art Unit: 2473

5. (Canceled)

6. (Currently amended) A method of constructing a frame structure for data
transmission, the method comprising:

generating a first section comprising data configured in a first format compatible with a
first communication system using symbols;

generating a second section following the first section, the second section comprising
data configured in a second format compatible with a second communication system using
symbols, wherein the first communication systes system’s symbols and the second
communication systes system’s symbols co-exist in one transmission scheme and wherein the
second communication system has pilot symbols that are denser than those in the first
communication system;

generating at least one non-data section containing information describing an aspect of
data in at least one of the first section and the second section; and

combining the first section, the second section and the at least one non-data section to

form the frame structure.
7. (Canceled)

8. (Previously presented) The method of claim 1, wherein a portion of the first section

may be in guard band or non-communicational region of the first system.

9. (Original) The method of claim 1, wherein each of the first section and the second

section carries at least one of uplink and downlink data.

10. (Original) The method of claim 1, wherein the second section carries mapping

information for data in the second section.
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11. (Currently amended) A method of generating a frame for a communication system
having a first communication system and a second communication system, the method
comprising:

generating a first sub-frame for downlink transmission, wherein the first sub-frame
comprises:

a first region comprising first mapping information;

a second region comprising second mapping information; and

a third region carrying data to be transferred in the downlink transmission, the
third region comprising a first sub-region and a second sub-region, wherein the first sub-
region and second sub-region are defined by the first mapping information, the first sub-
region being configured to carry first data of the first communication system using
symbols and the second sub-region being configured to carry second data of the second
communication system using symbols in the downlink transmission, wherein the third
region further comprises a fifth sub-region, the fifth sub-region being configured to carry
fifth data of the first communication system or the second communication system under
high mobility in the downlink transmission and each symbol in the fifth sub-region has a
shorter symbol period than that in at least one of the first or second communication
system, and
generating a second sub-frame for uplink transmission, wherein the second sub-frame

comprises:

a fourth region configured to carry data to be transferred in the uplink
transmission, the fourth region comprising a third sub-region and a fourth sub-region,
wherein the third sub-region and the fourth sub-region are defined by the second mapping
information, the third sub-region being configured to carry third data of the first
communication system and the fourth sub-region being configured to carry fourth data of
the second communication system in the uplink transmission, wherein the first
communication systes system’s symbols and the second communication systess

system’s symbols co-exist in one transmission scheme.
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12. (Original) The method of claim 11, wherein the second sub-region further comprises

third mapping information for data placement in the second sub-region.
13. (Canceled)

14. (Currently amended) A method of generating a frame for a communication system
having a first communication system using symbols and a second communication system using
symbols, the method comprising:

generating a first sub-frame for downlink transmission, wherein the first sub-frame
comprises:

a first region comprising first mapping information;

a second region comprising second mapping information; and

a third region carrying data to be transferred in the downlink transmission, the
third region comprising a first sub-region and a second sub-region, wherein the first sub-
region and second sub-region are defined by the first mapping information, the first sub-
region being configured to carry first data of the first communication system and the
second sub-region being configured to carry second data of the second communication
system in the downlink transmission, wherein the third region further comprises a fifth
sub-region having pilot symbols that are denser than those in at least one of the first or
second sub-region, and
generating a second sub-frame for uplink transmission, wherein the second sub-frame

comprises:

a fourth region configured to carry data to be transferred in the uplink
transmission, the fourth region comprising a third sub-region and a fourth sub-region,
wherein the third sub-region and the fourth sub-region are defined by the second mapping
information, the third sub-region being configured to carry third data of the first
communication system and the fourth sub-region being configured to carry fourth data of
the second communication system in the uplink transmission, wherein the first
communication systes system’s symbols and the second communication systess
system’s symbols co-exist in one transmission scheme.
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15. (Canceled)

16. (Previously presented) The method of claim 11, wherein the fifth sub-region is

defined by the first mapping information.

17. (Previously presented) The method of claim 11, wherein the fifth sub-region further

comprises fourth mapping information for defining data placement in the fifth sub-region.

18. (Previously presented) The method of claim 11, wherein the fourth region further
comprises a sixth sub-region, the sixth sub-region being configured to carry sixth data of the first
communication system or the second communication system under high mobility in the uplink

transmission.

19. (Previously presented) The method of claim 18, wherein pilot symbols in the sixth

sub-region are denser than those in at least one of the first or second communication system.

20. (Previously presented) The method of claim 18, wherein each symbol in the sixth
sub-region has a shorter symbol period than that in at least one of the first or second

communication system.

21. (Original) The method of claim 18, wherein the sixth sub-region is defined by the

second mapping information.

22. (Original) The method of claim 18, wherein the sixth sub-region further comprises

fifth mapping information for defining data placement in the sixth sub-region.

23. (Previously presented) A method of generating a frame for transferring data in a
communication system, the communication system comprising a first system and a second

system, the method comprising:
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generating a first frame comprising a first sub-frame for downlink transmission and a
second sub-frame for uplink transmission in a first frequency band;

generating a second frame comprising a third sub-frame for downlink transmission and a
fourth sub-frame for uplink transmission in a second frequency band;

identifying a guard band between the first frequency band and the second frequency
band; and

generating a third frame comprising a fifth sub-frame for downlink transmission and a
sixth sub-frame for uplink transmission in the guard band.

wherein the first frame is configured to carry data of the first system and data of the
second system in parallel with the second frame being configured to carry data of the first system
and data of the second system, and wherein the third frame is configured to carry data of the

second system but not data of the first system.

24. (Previously presented) The method of claim 23, wherein at least one of the first sub-
frame or the third sub-frame comprises:

a first region comprising first mapping information;

a second region comprising second mapping information; and

a third region carrying data to be transferred in the downlink transmission, the third
region comprising a first sub-region and a second sub-region, wherein the first sub-region and
second sub-region are defined by the first mapping information, the first sub-region being
configured to carry first data of the first system and the second sub-region being configured to

carry second data of the second system in the downlink transmission.

25. (Previously presented) The method of claim 23, wherein at least one of the second
sub-frame or the fourth sub-frame comprises:

a fourth region carrying data to be transferred in the uplink transmission, the fourth
region comprising a third sub-region and a fourth sub-region, wherein the third sub-region and
the fourth sub-region are defined by second mapping information, the third sub-region being
configured to carry third data of the first system and the fourth sub-region being configured to

carry fourth data of the second system in the uplink transmission.
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26. (Original) The method of claim 24, wherein the second sub-region further comprises

third mapping information for data placement in the second sub-region.

27. (Previously presented) The method of claim 24, wherein the third region further
comprises a fifth sub-region, the fifth sub-region being configured to carry fifth data of the first

system or the second system under high mobility in the downlink transmission.

28. (Previously presented) The method of claim 27, wherein pilot symbols in the fifth

sub-region are denser than those in at least one of the first or second system.

29. (Original) The method of claim 27, wherein each symbol in the fifth sub-region has a

shorter symbol period than that in at least one of the first or second system.

30. (Original) The method of claim 27, wherein the fifth sub-region is defined by the

first mapping information.

31. (Original) The method of claim 27, wherein the fifth sub-region further comprises

fourth mapping information for defining data placement in the fifth sub-region.

32. (Previously presented) The method of claim 27, wherein the fourth region further
comprises a sixth sub-region, the sixth sub-region being configured to carry sixth data of the first
communication system or the second communication system under high mobility in the uplink

transmission.

33. (Previously presented) The method of claim 32, wherein pilot symbols in the sixth

sub-region are denser than those in at least one of the first or second communication system.
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34. (Previously presented) The method of claim 32, wherein each symbol in the sixth
sub-region has a shorter symbol period than that in at least one of the first or second

communication system.

35. (Original) The method of claim 32, wherein the sixth sub-region is defined by the

second mapping information.

36. (Original) The method of claim 32, wherein the sixth sub-region further comprises

fifth mapping information for defining data placement in the sixth sub-region.

37. (Previously presented) The method of claim 23, further comprising a band between
the first frame and the third frame, wherein the band is applicable for carrying data of the first

communication system or the second communication system.

38. (Original) The method of claim 35, wherein the band further comprises sixth mapping

information defining first placement of the data carried by the band.

39. (Original) The method of claim 35, wherein the third mapping information defines

second placement of the data carried by the band.

40. (Currently amended) A method of allocating information in a frame of a
communication system, the communication system comprising:

a first communication system using symbols and a second communication system using
symbols, the frame configured for performing first data transmission of the first communication
system, second data transmission of the second communication system, and third data
transmission of the first communication system or the second communication system under high
mobility, the method comprising:

allocating data of the first communication system and the second communication system

according to first mapping information;
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dividing a data region of the frame to form a first sub-region and a second sub-region
according to the first mapping information;

further dividing the data region of the frame into the first sub-region, the second sub-
region and a third sub-region according to the first mapping information;

performing the first data transmission of the first communication system by using the first
sub-region;

performing the second data transmission of the second communication system by using
the second sub-region; and

performing the third data transmission of the first communication system or the second
communication system by using the third sub-region, wherein each symbol in the third sub-
region has a shorter symbol period than that in at least one of the first or second sub-region,
wherein the first communication systes system’s symbols and the second communication

system system’s symbols co-exist in one transmission scheme.

41. (Previously presented) The method of claim 40, further comprising:
allocating data of the second communication system carried in the second sub-region in a

second mapping information.
42. (Canceled)

43. (Currently amended) A method of allocating information in a frame of a
communication system, the communication system comprising:

a first communication system using symbols and a second communication system using
symbols, the frame configured for performing first data transmission of the first communication
system, second data transmission of the second communication system, the method comprising:

allocating data of the first communication system and the second communication system
according to first mapping information;

dividing a data region of the frame to form a first sub-region and a second sub-region

according to the first mapping information;
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further dividing the data region of the frame into the first sub-region, the second sub-
region and a third sub-region according to the first mapping information;

performing the first data transmission of the first communication system by using the first
sub-region;

performing the second data transmission of the second communication system by using
the second sub-region; and

performing the third data transmission of the first communication system or the second
communication system by using the third sub-region, wherein pilot symbols in the third sub-
region are denser than those in at least one of the first or second sub-region, wherein the first
communication systes system’s symbols and the second communication systess system’s

symbols co-exist in one transmission scheme.
44. (Canceled)

45. (Previously presented) The method of claim 40, further comprising:
allocating data of the first communication system or the second communication system

carried in the third sub-region in third mapping information.

46. (Previously presented) A method of allocating information in a frame of a
communication system, the frame comprising:

a first frame, a second frame and a band between the first frame and the second frame,
the communication system comprising a first communication system using symbols and a second
communication system using symbols, the frame configured for performing first data
transmission of the first communication system, second data transmission of the second
communication system, and third data transmission of the first communication system or the
second communication system under high mobility, the method comprising:

allocating data of the first communication system and the second communication system
according to first mapping information or second mapping information;

dividing a data region of the first frame or the second frame to form a first sub-region, a

second sub-region, a third sub-region or a second sub-region in the data region of the first frame
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or the second frame according to the first mapping information or the second mapping
information;

further dividing the data region of the first frame or the second frame to form a fifth sub-
region or a sixth sub-region according to the first mapping information;

performing the first data transmission of the first communication system by using the first
sub-region or the third sub-region; [[and]]

performing the second data transmission of the second communication system by using
the second sub-region or the fourth sub-region; and

performing the third data transmission of the first communication system or the second
communication system by using the fifth sub-region or the sixth sub-region, wherein each
symbol in one of the fifth and sixth sub-regions has a shorter symbol period than that in the data
region of the first or the second frame other than the fifth and sixth sub-regions, wherein the first

communication system system’s symbols and the second communication systes system’s

symbols co-exist in one transmission scheme.
47. (Canceled)

48. (Currently amended) A method of allocating information in a frame of a
communication system, the frame comprising:

a first frame, a second frame and a band between the first frame and the second frame,
the communication system comprising a first communication system using symbols and a second
communication system using symbols, the frame configured for performing first data
transmission of the first communication system and second data transmission of the second
communication system, the method comprising:

allocating data of the first communication system and the second communication system
according to first mapping information or second mapping information;

dividing a data region of the first frame or the second frame to form a first sub-region, a
second sub-region, a third sub-region or a second sub-region in the data region of the first frame
or the second frame according to the first mapping information or the second mapping

information;
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further dividing the data region of the first frame or the second frame to form a fifth sub-
region or a sixth sub-region according to the first mapping information, wherein pilot symbols in
one of the fifth and sixth sub-regions are denser than those in the data region of the first or the
second frame other than the fifth and sixth sub-regions;

performing the first data transmission of the first communication system by using the first
sub-region or the third sub-region; and

performing the second data transmission of the second communication system by using
the second sub-region or the fourth sub-region; and

performing the third data transmission of the first communication system or the second
communication system by using the fifth sub-region or the sixth sub-region, wherein each
symbol in one of the fifth and sixth sub-regions has a shorter symbol period than that in the data
region of the first or the second frame other than the fifth and sixth sub-regions, wherein the first

communication system system’s symbols and the second communication systes system’s

symbols co-exist in one transmission scheme.
49. (Canceled)

50. (Previously presented) The method of claim 46, further comprising:
carrying data of the first communication system or the second communication system by

the band.

51. (Previously presented) The method of claim 23, wherein at least one of the first
frame or second frame comprises, and the third frame is devoid of, a region comprising a ranging

sub-channel.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JEFFREY M. RUTKOWSKI whose telephone number is
(571)270-1215. The examiner can normally be reached on Monday - Friday 7:30-5:00 PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Kwang Yao can be reached on (571) 272-3182. 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 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.

/JEFFREY M RUTKOWSKYV/
Primary Examiner, Art Unit 2473
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