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A point-to-multipoint wireless access system includes a
wireless base station and a plurality of wireless subscriber’s
terminals, wherein the down-link channels from the base
station to the respective subscriber’s terminals use a higher
frequency band, and the up-link channels from the respec-
tive subscriber’s terminals to the base station use a lower
frequency band which is exempt of license.
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POINT-TO-MULTTPOINT WIRELESS ACCESS
SYSTEM

BACKGROUND OF THE INVENTION
[0001] (a) Field of the Invention

[0002] The present invention relates to a point-to-multi-
point wireless access system and, more particularly, to a
point-to-multipoint wireless access system using two differ-
ent frequency bands for an up-link channel and a down-link
channel.

[0003] (b) Description of the Related Art

[0004] A wireless (radio) communication system is pro-
posed in which a series of narrow-band and wide-band
services are offered to an end user based on the request
therefrom. Patent Publication JP-A-8(1996)-280058 corre-
sponding to a priority number 94 361355 in USA describes
such a wireless communication system, wherein the spec-
trum allocation is re-allocated in a specified frequency band
for variable or optimum use thereof in order to utilize the
system more positively.

[0005] Although allocation of different frequency bands to
an upstream channel (up-link channel) and a downstream
channel (down-link channel) is also described in the above
publication, the proposed system is such that the different
frequency bands thus allocated resides within a single
licensed frequency band for the system. Thus, in the pro-
posed system, it is necessary that the licensed frequency
band for a cellular phone system be divided to thereby
allocate the divided frequency bands to respective up-link
channel and down-link channel. Thus, if the up-link channel
and the down-link channel require wide frequency bands, it
is difficult to secure the requested wide range of frequency
spectrum for one of the up-link and down-link channels.

[0006] In addition, since there are some restrictions on the
transmitter etc. and the frequency bands used in the con-
ventional wireless access system, it is difficult to realize a
cost effective wireless access system.

[0007] For example, if a sub-millimeter/millimeter wave-
length frequency spectrum (hereinafter referred to as “sub-
millimeter/millimeter waveband”) is used for the wireless
access system, the cost of the transmitters rises sharply.
Thus, it is difficult to realize a high-speed transmission by
using a wireless access system in a microwave range, which
generally affords low-cost wireless transmitter/receiver
units, as well as a wide frequency band system, which can
be integrated in a network system.

SUMMARY OF THE INVENTION

[0008] In view of the above, it is an object of the present
invention to provide a wireless access system utilizing the
microwave range in conjunction with the higher frequency
bands, which is capable of providing a high-speed transmis-
sion so that the wireless access system can be integrated in
an asymmetric network system.

[0009] The present provides a point-to-multipoint wireless
access system including a wireless base station, a plurality
of wireless subscriber’s terminals, a plurality of down-link
channels for transmitting data from said wireless base sta-
tion to respective said wireless subscriber’s terminals, and a
plurality of up-link channels for transmitting data from
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respective said wireless subscriber’s terminal to said wire-
less base station, wherein said down-link channels use a first
wireless band and said up-link channels use a second
wireless band.

[0010] In accordance with he point-to-multipoint wireless
access system of the present invention, by separating the
second wireless band for the up-link channels from the first
wireless band for the down-link channels, the larger capacity
data is transferred through one of the up-link and down-link
channels by the higher frequency band, whereas the smaller
capacity data is transferred through the other of the up-link
and down link channels by the lower frequency band. This
achieves a lower cost wireless subscriber’s terminal which
transmits smaller capacity data and receives larger capacity
data.

[0011] The above and other objects, features and advan-
tages of the present invention will be more apparent from the
following description, referring to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is block diagram of a point-to-multipoint
wireless access system according to a first embodiment of
the present invention.

[0013] FIG. 2 is block diagram of a point-to-multipoint
wireless access system according to a second embodiment of
the present invention.

[0014] FIG. 3 is block diagram of a point-to-multipoint
wireless access system according to a third embodiment of
the present invention.

[0015] FIG. 4 is block diagram of a point-to-multipoint
wireless access system according to a fourth embodiment of
the present invention.

PREFERRED EMBODIMENTS OF THE
INVENTION

[0016] The present invention provides a point-to-multi-
point wireless access system that can be used in the case
where the usable frequency band is narrow so that a broad-
band transmission is not suited or where a low-cost, high-
speed transmission is desired.

[0017] More specifically, the point-to-multipoint wireless
access system according to a preferred embodiment of the
present invention has a combination of:

[0018] (1) a high-frequency band and a low-frequency
band;

[0019] (2) a licensed frequency band and a non-licensed
frequency band; or

[0020] (3) an optical communication band and a wireless
communication band, in a down-link channel, i.e., a channel
from a wireless base station to a wireless subscriber’s
terminal,, and an up-link channel, i.e., a channel from a
wireless subscriber’s terminal to a wireless base station.

[0021] In a more concrete example, the point-to-multi-
point wireless communication system of the present inven-
tion uses a combination of two different frequency bands
including a sub-millimeter waveband or a millimeter wave-
band such as 26 GHz, 28 GHz, 38 GHz and 42 GHz bands,
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and a non-licensed frequency band such as a 2.4 GHz ISM,
5.30 Hz, or 60 GHz frequency band or an optical commu-
nication band. The term “non-licensed band” as used herein
means that a license from the Ministry of Posts and Tele-
communications is not needed.

[0022] 1Inawireless access system according to a preferred
embodiment of the present invention, the down-link chan-
nels for the subscriber’s terminals use a frequency band
corresponding to a sub-millimeter waveband or a millimeter
waveband, such as 26-GHz, 28-GHz, 38-GHz or 42-GHz
band, and the up-link channels for the subscriber’s terminals
use a 2.4-GHz ISM band; the down-link channels use a
5.3-GHz frequency band and the up-link channels use a
2.4-GHz ISM band; the down-link channels use a 60 GHz
frequency band and the up-link channels use a 5-GHz
frequency band; or the down channels use the sub-millime-
ter waveband or the millimeter waveband, such as 26-GHz,
28-GHz, 38-GHz and 42-GHz frequency bands, and the
up-link channels use an optical wave.

[0023] In the above configuration, the higher-frequency
band is used for the channel transmitting larger capacity
data, whereas the lower-frequency band is used for the
channel transmitting smaller capacity data. By using the
above frequency bands in both the up-link and down-link
channels, a low-cost, high-speed point-to-multipoint wire-
less communication system can be realized.

[0024] Now, the present invention is more specifically
described with reference to accompanying drawings,
wherein similar constituent elements are designated by
similar reference numerals.

[0025] Referring to FIG. 1, a wireless access system
according to a first embodiment of the present invention is
such that the down-link channel from the wireless base
station to the subscriber’s terminal uses a frequency band
corresponding to a sub-millimeter waveband or millimeter
waveband, such as 26-GHZ, 28-GHz, 38-GHz, and 42-GHz
frequency band, and the up-link channel from the subscrib-
er’s terminal to the wireless base station uses an 2.4-GHz
ISM band that does not need a license from the authority.
The wireless access system of the present embodiment is
used as a point-to-multipoint access system which transmits
large capacity data through the down-link channel and
transmits small capacity data through the up-link channel.
The wireless access system of the present embodiment can
be constructed at a lower cost, and effectively operate at a
high speed.

[0026] More specifically, the wireless access system of
FIG. 1 includes a wireless base station 11 connected to a
communication network or backbone network 13, a plurality
of user’s terminals 24, and a plurality of wireless subscrib-
er’s terminals 12, to 12 to which the respective user’s
terminals 24 are connected through the user’s Ethernet. The
user’s terminal may be a personal computer.

[0027] The down-link channel from the wireless base
station 11 to each of the wireless subscriber’s terminals 12,
to 12 is connected through a wireless communication
system using a wireless frequency band corresponding to a
sub-millimeter waveband or millimeter waveband, such as
26-GHz, 28-GHz, 38-GHz, and 42-GHz frequency bands.
The up-link channel from each of the wireless subscriber’s
terminal 12, to 12y to the wireless base station 11 is
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connected through a wireless communication system using
a 2.4-GHz ISM band. The communication network 13 is
connected through an internet service provider (ISP) 14 to
the Internet 15, to which a user server 28, such as a content
server, having a function for responding to a variety of user’s
requests is connected.

[0028] The wireless base station 11 includes a millimeter/
sub-millimeter wave transmitter unit 25 for transmitting a
sub-millimeter wave or millimeter wave through the down-
link channel, a transmitter/receiver unit 26 for receiving a
2.4-GHz ISM band (or receiver unit 26 for receiving a
2.4-GHz frequency band), and a wireless media access
control (MCA) unit 27.

[0029] In the wireless base station 11, the sub-millimeter/
millimeter wave transmitter unit 25 includes an antenna, a
power amplifier, and an up-link converter. The 2.4-GHz
transmitter/receiver unit 26 includes an antenna, a LNA, a
down-link converter, a power amplifier and a down-link
converter (The receiver unit 26 includes an antenna, a LNA
and a down-link converter). The MAC unit 27 includes a
baseband modem between the same and the communication
network 13, and has a two-band wireless system conversion
function for the data between the communication network
13 and the transmitter/receivers etc., and a function for
preventing a data collision on the bus cable between the data
which a plurality of terminals transmitted.

[0030] Each of the subscriber’s terminals 12, to 12
includes a 2.4-GHz transmitter/receiver unit or a 2.4-GHz-
ISM-band transmitter unit 22 for transmitting data through
the down-link channel, a receiver unit 21 for receiving data
of sub-millimeter wave or a millimeter wave through the
up-link channel, and a wireless MAC unit 23.

[0031] In each wireless subscriber’s terminal 12, the 2.4-
GHz-ISM-band transmitter/receiver unit 22 includes an
antenna, a LNA, a down-link converter, a power amplifier,
an up-link converter etc., whereas the 2.4-GHz transmitter
unit 22 includes an antenna, a LNA, a down-link converter
etc. The wireless MAC unit 23 includes a baseband modem
between the same and the user’s terminal 24, and has a
two-band wireless system conversion function for convert-
ing data between the Ethernet and the transmitter/receiver
unit etc.

[0032] Operation of the wireless access system of FIG. 1
will be described with reference to an example wherein a
user’s terminal 24 accesses the user server 28 on the internet.

[0033] First, the user’s terminal 24 transmits a request
packet to the Ethernet for requesting the user server 28 of
transmission of desired data.

[0034] The request packet is fed to the wireless subscrib-
er’s terminal 12 through the user’s having different fre-
quency allocation.

[0035] The request packet fed to the wireless subscribers
terminal 12 is converted by the wireless MAC unit 23 into
the frame format of the 2.4-GHz wireless link, subjected to
modulation and frequency conversion, and then transmitted
through the 2.4-GHz transmitter unit 22.

[0036] The request packet transmitted from the 2.4-GHz
transmitter unit 22 is received by the 2.4-GHz receiver unit
26 in the wireless base station 11, subjected to frequency
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conversion and demodulation to be restored to the original
request packet in the wireless MAC unit 27.

[0037] If the 2.4-GHz wireless link constitutes a system
that requires acknowledge (ACK) signal, the ACK signal is
returned to the wireless subscriber’s terminal 12 through the
2.4-GHz wireless link.

[0038] The request packet restored in the wireless base
station 11 is fed through the communication network or
backbone network 13 connected to the wireless base station
11 to the ISP server and then the router of the ISP14, and
transmitted to the Internet 15.

[0039] The user server 28 targeted on the Internet 15
receives the request packet from the Internet 15, and returns
a response packet group.

[0040] The response packet group transmitted from the
user server 28 arrives at the wireless base station 11 through
the Internet 15, the ISP14, and the backbone network 16.

[0041] The response packet group fed to the wireless base
station 11 is converted by the wireless MAC unit 27 into the
frame format of the sub-millimeter/millimeter waveband
wireless link, subjected to modulation and frequency con-
version to be fed to the sub-millimeter/millimeter waveband
transmitter unit 25.

[0042] The response packet group fed through the sub-
millimeter/millimeter waveband transmitter unit 25 is
received by the sub-millimeter/millimeter waveband
receiver 21 of the wireless subscriber’s terminal 12, sub-
jected to frequency conversion and demodulation to be
restored to the original response packet group in the wireless
MAC unit 23.

[0043] The response packet group thus restored to the
original packet group is fed to the user’s terminal 24 through
the user’s Ethernet.

[0044] The request packet transmitted from the user’s
terminal 24 through the up-link channel has a smaller data
size, whereas the response packet group transmitted from the
user server 28 through the down-link channel has a larger
data size. In the above embodiment, by using a 2.4-GHz
ISM band through the up-link channel while a sub-millime-
ter or millimeter waveband through the down-link channel,
saving the transmitter cost for the up-link channel to achieve
a low-cost user’s terminal. The 2.4-GHz ISM band is a
non-licensed waveband, whereby a single license only on
the down-link channel can be sufficient for the service
operation, saving the running cost for the service.

[0045] Referring to FIG. 2, a wireless access system
according to a second embodiment of the present invention
is such that the down-link channel from the wireless base
station 11 to the subscriber’s terminal 12, . . . 12, uses a
5-GHz frequency band, and the up-link channel from the
subscriber’s terminal 12, . . . 12 to the wireless base station
11 uses a 2.4-GHz ISM band. The wireless access system is
used as a point-to-multipoint access system which can be
used for building a low-cost, high-speed Internet system, as
in the case of the first embodiment. The constituent elements
in the system of the present embodiment, such as amplifiers
and transmitter/receiver units, are similar to those of the first
embodiment

[0046] The wireless access system of FIG. 2 includes a
wireless base station 11 connected to a communication
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network 13, a plurality of user’s terminals 34, and a plurality
of wireless subscriber’s terminals 12, to 12 to which the
respective user’s terminals 34 are connected through the
user’s Ethernet.

[0047] The wireless base station 11 includes a 5.3-GHz
transmitter unit 35 having an antenna, a power amplifier and
an up-link converter, a 2.4-GHz-ISM-band transmitter/re-
ceiver unit 36 having an antenna, a LNA, a down-link
converter, a power amplifier and an up-link converter, and a
wireless MCA unit 37 having a two-band wireless system
conversion function for converting the data between the
Ethernet and the transmitter/receiver unit etc.

[0048] Each of the wireless subscriber’s terminals 12, to
12 includes a 2.4-GHz-ISM-band transmitter/receiver unit
32 having an antenna, a LNA, a down-link converter, a
power amplifier and an up-link converter (or a 2.4-GHz-
ISM-band transmitter unit 32 having an antenna, a LNA and
a down-link converter), a receiver unit 31 having an antenna,
a LNA and a down-link converter, and a wireless MAC unit
33 having a baseband modem between the same and the
user’s terminal 34. The wireless MAC unit 33 has a two-
band wireless system conversion function.

[0049] Operation of the wireless access system of FIG. 2
will be described with reference to an example in which the
user’s terminal 34 accesses the user server 38 on the
Internet.

[0050] First, the user’s terminal 34 transmits a request
packet to the Ethernet for requesting the user server 38 of
transmission of desired data.

[0051] The request packet is fed to the wireless subscrib-
er’s terminal 12 through the user Ethernet.

[0052] The request packet fed to the wireless subscriber’s
terminal 12 is converted by the wireless MAC unit 33 into
the frame format of the 2.4GHz-ISM-band wireless link,
subjected to modulation and frequency conversion, and then
transmitted to the 2.4-GHz-ISM-band transmitter unit 32.

[0053] The request packet transmitted from the 2.4-GHz-
ISM-band transmitter unit 32 is received by the 2.4-GHz-
ISM-band receiver 36 in the wireless base station 11, sub-
jected to frequency conversion and demodulation to be
restored to the original request packet in the wireless MAC
unit 37.

[0054] If the 2.4-GHz wireless link requires an acknowl-
edge (ACK) signal, the ACK signal is returned to the
wireless subscriber’s terminal 12 through the 2.4-GHz wire-
less link.

[0055] The request packet restored in the wireless base
station 11 is fed through the backbone network 13 connected
to the wireless base station 11 to the ISP server and then the
router of the ISP14, and transmitted to the Internet 15.

[0056] The user server 38 targeted on the Internet 15
receives the request packet from the Internet 15, and returns
a response packet group.

[0057] The response packet group transmitted from the
user server 28 arrives at the wireless base station 11 through
the Internet 15, the ISP 14, and the backbone network 13.

[0058] The response packet group fed to the wireless base
station 11 is converted by the wireless MAC unit 37 into the
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frame format of the 5-GHz wireless link, subjected to
modulation and frequency conversion to be fed to the 5-GHz
transmitter unit 35.

[0059] The response packet group fed through the 5-GHz
transmitter unit 35 is received by the 5-GHz receiver unit 31
of the wireless subscriber’s terminal 12, subjected to fre-
quency conversion and demodulation to be restored to the
original response packet group in the wireless MAC unit 33.

[0060] The response packet group thus restored to the
original packet group is fed to the user’s terminal 34 through
the user’s Ethernet.

[0061] Referring to FIG. 3, a wireless access system
according to a third embodiment of the present invention is
such that the down-link channel from a wireless home
gateway 17 to each of data terminals 44,, . . . 44 uses a
60-GHz frequency band, and the up-link channel from the
data terminal 12,, . . . 12 to the home gateway 17 uses a
5-GHz frequency band dedicated to a home use. In the
present embodiment, the wireless base station in the previ-
ous embodiment is replaced by the wireless home gateway
17, and the wireless subscriber’s terminal is replaced by a
wireless module 18. The user sever 48 is installed in a
content provider 16. The data terminal may be a portable
data assistant.

[0062] The wireless home gateway 17 in the present
embodiment includes a 60-GHz transmitter unit 45 having
an antenna, a power amplifier, and an up-link converter, a
5-GHz receiver unit 36 having an antenna, a LNA and a
down-link converter, and a wireless MAC unit 43 having a
baseband modem unit between the same and the data
terminal 44. The MAC unit 43 has a two-band wireless
system conversion function for the data between the Ether-
net and the transmitter units etc.

[0063] Each of the wireless modules 18, 18y includes a
5-GHz transmitter unit 42 having an antenna, a LNA and a
down-link converter, a 60-GHz receiver unit 41 having an
antenna, a LNA and a down-link converter, and a wireless
MAC unit 43 having a baseband modem between the same
and the data terminal 44. The wireless MAC unit 44 has a
two-band wireless system conversion function between the
Ethernet and the transmitter etc.

[0064] Operation of the wireless access system of FIG. 3
will be described with reference to an example in which the
data terminal 44 accesses the user server 48 to request the
same of transferring a large-capacity file such as an on-
demand image data file or a game software.

[0065] First, the data terminal 44 transmits a request
packet.

[0066] The request packet is fed to the wireless module 18
installed in or attached to the data terminal 44.

[0067] The request packet fed to the wireless module 18 is
converted by the wireless MAC unit 43 into the frame
format of the 5-GHz wireless link, subjected to modulation
and frequency conversion, and then transmitted to the
5-GHz transmitter unit 42.

[0068] The request packet transmitted from the 5-GHz
transmitter unit 42 is received by the 5-GHz receiver 46 in
the wireless home gateway 17, subjected to frequency
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conversion and demodulation to be restored to the original
request packet in the wireless MAC unit 47.

[0069] The request packet restored in the wireless home
gateway 17 is fed through a high-speed access network and
a communication network 13 connected to wireless home
gateway 17 to the user server 48 in the content provider 16.

[0070] The user server 48 in the content provider 16
receives the request packet, and returns a response packet

group.

[0071] The response packet group arrives at the wireless
home gateway 17, which transmitted the request packet,
through the high-speed access network and the communi-
cation network 13.

[0072] The response packet group fed to the wireless
home gateway 17 is converted by the wireless MAC unit 47
into the frame format of the 60-GHz-band wireless link,
subjected to modulation and frequency conversion to be fed
to the 60-GHz-band transmitter unit 45.

[0073] The response packet group fed through the
60-GHz-band transmitter unit 45 is received by the 60-GHz-
band receiver unit 41 installed in or attached to the data
terminal 44, subjected to frequency conversion and demodu-
lation to be restored to the original response packet group in
the wireless MAC unit 43.

[0074] The response packet group thus restored to the
original packet group is fed to the data terminal 44 for
storage and display thereof.

[0075] Referring to FIG. 4, a wireless access system
according to a fourth embodiment of the present invention is
such that the down-link channel from the wireless base
station 11 to each of the wireless subscriber’s terminals 12,
... 12 uses a 26-GHz or 2.4-GHz wireless frequency band,
and the up-link channel from each of the subscriber’s
terminals 12,, . . . 12, to the wireless base station 11 uses an
optical communication system, for achieving a higher effi-
cient point-to-multipoint wireless communication system. In
the present embodiment, the user’s terminal 58 requests the
user server 54 of transmitting a response packet to the user’s
terminal 58.

[0076] The wireless base station 11 includes an optical
receiver 56 having a lens system, an optical sensor, and a
down-link converter, a sub-millimeter/millimeter wave
transmitter unit 55 having an antenna, a power amplifier, and
an up-link converter, and a wireless MAC 57 having a
baseband modem between the same and the communication
network 13. The wireless MAC 57 has a two-band wireless
system conversion function between the communication
network 13 or the internet 15 and the transmitter etc.

[0077] Each of the wireless subscriber’s terminals 12, to
12_includes a sub-millimeter/millimeter wave receiver unit
51 having an antenna, a LNA and a down-link converter, an
optical transmitter 52 having a lens system, a light emitting
device, and an up-link converter, and a wireless MAC unit
53 having a baseband modem between the same and a user
server 54. The wireless MAC unit 53 has a two-band
wireless system conversion function between a giga-bit
Ethernet and the optical transmitter etc.

[0078] Operation of the wireless access system of FIG. 4
will be described with reference to an example in which the
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user’s terminal accesses one of the user servers 44, to 44y
through the internet 15 to receive a response packet group
from the one of the user servers 14, to 14.

[0079] First, the user’s terminal 58 transmits a request
packet through the internet 15.

[0080] The request packet is fed to the wireless base
station 11 through the internet 15 and the communication
network 13.

[0081] The request packet fed to the wireless base station
11 is converted by the wireless MAC unit 57 into the frame
format of the wireless-frequency-band wireless link, sub-
jected to modulation and frequency conversion, and then
transmitted to the sub-millimeter/millimeter wave transmit-
ter unit 55,

[0082] The request packet transmitted from the sub-mil-
limeter/millimeter wave transmitter unit 55 is received by
the sub-millimeter/millimeter wave receiver unit 51 in the
wireless subscriber’s terminal 12, subjected to frequency
conversion and demodulation to be restored to the original
request packet in the wireless MAC unit 53.

[0083] The request packet restored in the wireless sub-
scribe terminal 12 is fed through the LLAN in the subscriber
to the user server 54 such as a web server or a content server.

[0084] The user server 54 targeted receives the request
packet, and returns a response packet group.

[0085] The response packet group transmitted from the
user server 54 arrives at the wireless subscriber’s terminal
12 through the LAN in the subscriber.

[0086] The response packet group fed to the wireless
subscriber’s terminal 12 is converted by the wireless MAC
unit 53 into the frame format of the optical wireless link,
subjected to modulation to be fed to the light emitting device
in the optical transmitter unit 52.

[0087] The response packet group fed from the optical
transmitter unit 52 is received by the wide-angle optical
sensor of the optical receiver 56 in the wireless base station
11, subjected to optical-to-electric conversion and demodu-
lation to be restored to the original response packet group in
the wireless MAC unit 57.

[0088] The response packet group thus restored to the
original packet group is fed to the user’s terminal 58 through
the internet 15 and the communication network 13.

[0089] The above embodiments may be modified by using
a known technique. For example, the sub-millimeter/milli-
meter wave transmitter/receiver unit may be combined with
a cellular telephone system such as PHS, OSM, CDMA-
One, GRPS, W-CDMA, CDMA2000, and UMTS.

[0090] In addition, the up-link channel and the down-link
channel may be reversed in their frequencies and the trans-
mitter/receiver units. Further, both the up-link channel and
the down-link channel may use different non-licensed fre-
quencies. Further, the combination of U-NII band and ISM
band of the FCC in the USA having different frequency
allocation and no need to obtain a license may be combined
in the present invention for the up-link channel and the
down-link channel.

[0091] In the above embodiments, the combination of
different frequencies assures a sufficient number of fre-
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quency bands to be obtained in either the up-link channels
or the down-link channels. In particular, it is preferable that
the down-link channel, such as used for passing a large-
capacity data file due to the asymmetry of the traffic, use a
sub-millimeter wave or millimeter wave because such a
wave has a sufficient bandwidth. In this case, the up-link
channel may use 2.4-GHz ISM band which does not need a
license. The use of the ISM band which is exempt of the
license can reduce the running costs for the access system.

[0092] A wide-band service can be obtained with a rela-
tively low cost by combining different wireless bands such
as including a 5-GHz-band which is allowed for outdoor use
and a 2.4-GHz ISM band which is limited to an indoor use
to obtain a sufficient number of channels. In addition, the
combination of such different wireless bands simplifies the
structure of the duplexer in the user’s terminal.

[0093] The wireless block installed in a module of the data
terminal, as used in the second embodiment, can be fabri-
cated at a lower cost due to a lower transmission frequency
of the wireless block as low as 5 GHz.

[0094] The optical communication link, if used in the
up-link channel with the down-link channel using a wireless
link, realizes a large capacity point-to-multipoint asymmet-
ric system.

[0095] Since the above embodiments are described only
for examples, the present invention is not limited to the
above embodiments and various modifications or alterations
can be easily made therefrom by those skilled in the art
without departing from the scope of the present invention.

What is claimed is:

1. A point-to-multipoint wireless access system compris-
ing a wireless base station, a plurality of wireless subscrib-
er’s terminals, a plurality of down-link channels for trans-
mitting data from said wireless base station to respective
said wireless subscriber’s terminals, and a plurality of up-
link channels for transmitting data from respective said
wireless subscriber’s terminal to said wireless base station,
wherein said down-link channels use a first wireless band
and said up-link channels use a second wireless band.

2. The point-to-multipoint access system as defined in
claim 1, wherein said wireless base station is connected to
the internet through a communication network, each of said
wireless subscriber’s terminals is connected to a user’s
terminal through a user’s Ethernet, and said first wireless
band is higher than said second wireless band.

3. The point-to-multipoint wireless access system as
defined in claim wherein said wireless base station is con-
nected to the internet through a communication network, at
least one of said wireless subscriber’s terminals is connected
to a user server through an Ethernet, and said first wireless
band is lower than said second wireless band.

4. The point-to-multipoint wireless access system as
defined in claim 1, wherein said wireless base station has a
gateway function, and each of said subscriber’s terminals is
a wireless module connected to a data terminal.

5. The point-to-multipoint wireless access system as
defined in claim 1, wherein said first wireless band is a
sub-millimeter waveband or a millimeter waveband, and
said second wireless band is a 2.4-GHz ISM band.

6. The point-to-multipoint wireless access system as
defined in claim 5, wherein said sub-millimeter waveband or
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said millimeter waveband is one of 26-GHz, 28-GHz,
38-GHz and 42-GHz frequency bands.

7. The point-to-multipoint wireless access system as
defined in claim 1, wherein said first wireless band is a
5.3-GHz frequency band, and said second wireless band is
a 2.4-GHz ISM band.

8. The point-to-multipoint wireless access system as
defined in claim 1, wherein said first wireless band is a
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60-GHz frequency band, and said second wireless band is a
5-GHz frequency band.

9. The point-to-multipoint wireless access system as
defined in claim 1, wherein said first wireless band is a
sub-millimeter waveband or a millimeter waveband, and
said up-channel uses an optical signal.

#* #* #* #* #*

TP-Link Ex. 1005

Page 11





