10

15

20

WO 00/07386 _ PCT/IP99/04044

DESCRIPTION

INFORMATION TRANSMISSION SYSTEM

Background of the Invention
Ficld of the Invention
The present invention relates to an information transmission/reception system such
as a wireless or radio paging system (referred as "radio paging system" hereinafter) and an
information transmission/reception method, and an information transmitter and

information receiver used therein.

Description of the Prior Art

Portable information receivers that are able to receive various types of information
broadcast by means of radio paging and wireless broadcasting have been proposed. For
example, such portable information receivers include the so-called pagers that are able to
receive weather reports, various types of event information and other information
distribution services.

Radjo paging data transmission/reception systems that enable such radio paging
transmit and receive an extremely wide variety of data. In addition, some of the types of
data that are transmitted and received involve large volumes of data.

On the other hand, such radio paging data transmission/reception systems have a
Bimitation in that data segments obtained by segmenting certain data are given the same

identification number so they cannot be sent in the same transmission cycle.
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Summary of the Invention

An object of the present invention is to provide, in a radio paging system or-other
data transnussxon/receptlon system wherein large amounts of data are transmitted and
rccelved, a system that can easlly identify and also transmit and receive data at high speed.

It is a further object of the present invention to provide an information
transmission/reception method, along with an information trassmitter and information
receiver that can be used in sueh a system.

In order to obtain the sbove and other objects and solve the problems described
above, the information transmission/reception system according to the present inventjon is
configured such that the transm1ss1on means comprises: a transmlssxon data segmentation
means that segments transmlssmn data into transmission data segmentation units to obtain
data segments; an 1dent1ﬁc_athn information addition means that adds a plurality of pieces
of identification information to each data segment in order te identify the transmission
data; a sequence informaﬁes addition means that adds sequence information to each data
segment in the sequence in which it is segmented; and a transmission processing means
that performs transmissien processing  whereby data segmcnts to which different
identification information is a&ded are assigned within a single data transmission cycle.

In addition, the reeeptiOn means is configured such ‘that the transmission data
transmitted from the transmission means is restored baseel‘ on the identification
information and sequence information added to the data segments.

In an information transmlssmn/receptmn system constltuted as such, in the

transmission means, the transmlssmn data segmentation means segments transmlssmn

. data into transmission data segmentation units to obtain data segments, the identification

information addition mean_s adds a plurality of pieces of identification information to each
data segment in order to identify the transmission data, and the sequence information
addition means adds sequence information to each data segment in the sequence in which

it is segmented.
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Moreover, in th,itdhsmission means, the transmission processing means performs
transmission processing whereby data segments to which different identification
info;'maﬁon is added are assigned within a single data transmission cycle. In addition, in
the .reception means, the transmission data transmitted from the transmission means is
restored based on the identification information and sequence information added to the
data segments.

Thereby, the information transmission/reception system is able to perform the
transmissionfreception processing of a pumber of data scgments formed by the
segmentation of transmission data corresponding to the number of types of identification
information in a single data transmission cycle.

In addition, in order to solve the problems described above, the information receiver
according to the present invention receives the aforementioned transmitted transmission
data generated when transmission data is segmented into transmission data segmentation
units to obtain data segments to each of which is added sequence information in the
sequence in which it is segmented and also to each of which is added a plurality of picces
of identification information in order to identify the transmission data, and the
aforementioned data segments to which different identification information is added, are
assigned within a single data transmission cycle. Moreover, the information receiver
restores the transmission data transmitted from the transmission means based on the
identification information and sequence information added to the data segments.

Thereby, the information receiver is able to receive data segments formed by the
segmentation of transmission data corresponding to the number of types of identification

information in a single data transmission cycle.

Bricf Description of the Drawings
Fig. 1 is a block diagram showing the structure of a radio paging data

transmission/reception system which is a mode of working the present invention;
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Fig. 2 is a diagram showing the packets of transmission data generated by a radio
paging data transmitter equlpped with the aforementloned radio paging data
transmlssmn/recepuon system; _

Figs. 3A-3C are diagrams showing the procedure by whlch the radio paging data
transmitter adds sequence ihformation and information fdei_nlil‘ication numbers to
transmission data and transmits same; |

Figs. 4A and 4B are diagrams showing the procedure by Which a radio paging data
receiver equipped with .the | aforementioned radio paging data transmission/reception
system restores the transmission data transmitted from the radio paging data transmitter;

Fig. 5 is a flowchart showing a series of steps of reception ﬁmcessing performed on
data that the radio paging data receiver has received;

Figs. 6A-6C are dlagrams showing the procedure up until the transmission of data
in the case in which the information identification number is uﬁfque;

Figs. 7A-7C are dmgrams showing a modified exainp]é of :_t_he procedure by which
the aforementioned radio paging data transmitter adds sequence information and
information identification numbcrs to transmission data up until tfa:nsmission; and

Figs. 8A-8C are diagrams showing the structure of a s1gnal transmitted in the radio
paging data transmission/reception system constructed by means of a pager.

Detailed Description of the Preferred Embodiments
A detailed explanation of an embodiment of the present invention with reference to
the drawings is as follows: this embodiment is a radio paging data transmission/rccoption
system wherein transmission data transmitted from a radio phéhg data transmitter is
received by a radio p#ging data receiver. For examplé, .t'he radio paging data
transmission/reception system may'conSist of a broadcast-eapablé transmission/reception
system.

As shown in Fig. 1, the radio paging data transmission/reception system includes a
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radio paging data tranﬁi‘ﬁtfer 2 and a radio paging data recsivet 3. For example, the radio
paging data transmission/reception system 1 may be constructed as an information
km;mission/rwemion system whereby various types of information broadcast from a
basc; station can be reccived by so-called pagers.

'The radio paging data transmitter 2 is equipped with a data segmentation block 21,
a sequence information addition block 22, an information identification number addition
block 23, a transmission processing block 24 and an antenna 25. The radio paging data
transmitter 2 constitutes a base station for broadcasting radio paging data.

The radio paging data receiver 3 is equipped with an antenna 31, a reception
processing block 32, an information identification number discrimination block 33, a
memory 34 and a data restoration block 35. The radio paging data receiver 3 may
constitute a compact, portable pager, for example.

In the radio paging data transmission/reception system 1, the radio paging data
transmitter 2 has data segmentation block 21 which is a transmission data segmentation
means that segments transmission data into transmission data segmentation units to obtain
data segments; the information identification number addition block 23 which is an
identification information addition means that adds a plurality of picces of identification
information to each data segment in order to identify the transmission data; sequence
information addition block 22 which is a sequence information addition means that adds
sequence information to each data segment in the sequence in which it is segmented; and
transmission processing block 24 which is a transmission processing means that performs
transmission processing whereby data segments to which different identification
information is added are assigned within a single data transmission cycle.

In addition, radio paging data receiver 3 is an information receiver that restores the
transmission data transmitted from the radio paging data transmitter 2 based on the
identification information and sequence information added to the data segments.

Here follows an explanation of the various blocks or circuits that constitute the
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radio paging data transmitter 2 and radio paging data recciver 3.

First, the radio paging data transmitter 2 will be described in detail. In the radio
paging data transmitter 2, the data segmentation block 21 performs the segmentation of
inplit data. The segmen?atiqn of data is performed into Uaﬁsmijssion data segmentation
units which are the transinittable units. It is to be noted that the segmentation of data by
the radio paging data transmitter 2 is not always performed, but r:_a_ther it is performed only
when the amount of transmission data is large. The transmission data that is segmented
by data segmentation blbck. 21 is provided as an input to the scciuence- information
addition block 22.

The sequence information addition block 22 adds sequence information to the data
segments. The sequence: information addition block 22 adds sequential numbers starting
from O (zero) as the aforementioned sequence information. ‘As shown in Fig. 2, the
addition of sequence information is performed by adding se‘qﬁe'née information 102 to the
data scgments stored in data region 104. The data -segmégts to which sequence
information is added by:the sequence information addition biock 22 in this manner is
provided as an input to thé information identification nunlber'éddigion block 23.

The information i&entiﬁcation number addition block 23 performs a process
whereby an information identification number of a different typé is added to each data
segment. |

The information identification number is information that indicates the type of data
segment formed from the: same transmission data. The information identification number
consists of a plurality of information identification numbers by which it is possible to
identify data segments that came from the same transmission data. For example, if it
consists of two information identification numbers, as shown in Fig. 3B, "ID1" and "ID2"
are assigned to the data segments. The addition of informatidn identiﬁca’tion numbers to
data segments is performed concretely by adding a unique code 101 as shown in Fig. 2.

The uniquc code 101 is a codc uscd to identify whether the source of the data segments is
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jdentical or not, and ndbd fiot be completely unique but ratfiér it may be repeated.

The transmission information to which an information identification number is
add;d by the information identification number addition block 23 is provided as an input
to tﬂc aforementioned transmission processing block 24.

As shown in Fig. 3A and B, the sequence information addition block 23 and
transmission processing block 24 segment transmission data D, into data segments D,, D,,
D,, D,, D, and D,, and add the sequence information consisting of sequence number "1,"
sequence number "2," ... sequence number “5," sequence number "6" in sequence to data
segments D, -D, from transmission data D, and assign and add the information
identification numbers consisting of "ID1" and "ID2" to the same.

The transmission processing block 24 performs the transmission processing of the
transmission data to which various information is added as described above. The
transmission processing block 24 assigns data segments with different information
identification numbers to each of the respective groups of a data transmission cycle which
uses a plurality of groups as the transmission units. As shown in Fig. 3C, the data
segments matked "ID1, sequence number 1" and "ID2, sequence number 2" are each
stored in different groups in the same data transmission cycle and sent, while the data
segments marked "ID1, sequence number 3" and "ID2, sequence number 4" are each
stored in different groups in the next data transmission cycle and sent, and the data
segments marked "ID1, sequence number 5" and "ID2, sequence number 6" are each
stored in different groups in the next data transmission cycle and sent, and thus the
transmission processing is performed in this way. The data subjected to transmission
processing in transmission processing block 24 is transmitted from antenna 25.

The radio paging data transmitter 2 adds sequence information and information
identification numbers to data segments according to the procedure shown in Fig. 3A
through C, and completes the transmission processing of the transmission data to the radio

paging data receiver 3.
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It is to be noted that the number of segments 103 can be added to the data segments
as shown in Fig. 2. This number of segments 103 is a value that indicates the pumber of
segments into which the transmission data is segmented, or namely information consisting
ofa number equal to 2 or greater. Upon receiving thc number qf data segments equal to
this number of segments 103, the radio paging data receiver .3 assumes the reception of
the transmission data in question is complete.

The radio paging data. receiver 3 is equipped with an information identification
number discrimination block 33 which is an identification information discrimination
block that performs discrimination of data segments from the information identification
number, 2 memory 34 which is a storage means that stores data segments marked with the
same information identification number based on the results of the discrimination
performed by the information identification number discrimination block 33, and a data
restoration block 35 which is a restoration mcans that restores the data segments for each
identification information number stored in memory 34 based on- the sequence
information. |

- In aradio paging data receiver 3 having such constituent blocks, the broadcast from
the radio paging data transmitter 2 is received by the reception proéessing block 32 via the
antenna 31. The data subjecfed to reception processing in this reception processing block
32 is subjected to discrimination of the information identification number added to the
data segments in the info_rmation idcntification number discrimination block 33. To
explain in terms of Fig. 3A through C above, the information identification number
discrimination block 33 discriminates between "ID1" and "ID2.". |

Based on the results of discrimination by the information identification number
discrimination block 33, the memory 34 stores data segments provided as an input. For
example, memory 34 may be divided into a number of regions corresponding to the
number of types of information identification numbers.

Thereby, as shown in Fig. 4A, depending on the results of discrimination, data is
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stored either in the lDfi?ﬁg’rage memory region or the ID2 §féf§gc memory region. Here,

the data with sequence number "1," sequence number "3" and sequence number "5" is

storéd sequentially in the ID1 storage memory region, while the data with sequence

nmﬂbcr "2," sequence number "4" and sequence number "6" is stored sequentially in the

ID2 storage memory region.

The data restoration block 35 extracts the data stored in the memory 34 as described
above and restores the transmission data D, as shown in Fig. 4B based on the sequence
information and sequence numbers added to each data segment.

Fig. 5 shows the series of steps in the reception processing performed by the radio
paging data receiver 3. Here, one will assume that "ID1" and "ID2" are added to the data
segments as information identification numbers.

As shown in this Fig. 5, in Step S1 the radio paging data receiver 3 receives a
packet and in Step S2 performs a comparison of the information identification number ID.
If the information identification number is determined to be ID1 as a result of its ID
comparison, the radio paging data receiver 3 proceeds to. Siep S3, but if the information
identification number is determined to be ID2, control proceeds to Step S5. On the other
hand, if neither ID is found, the radio paging data receiver 3 does not perform the
reception processing of the data in question,

In Step S3, the radio paging data receiver 3 determines whether the data is
segmented or not. Segmentation may be determined by making reference to the number
of segments 103 as shown in Fig. 2, for example.

If the received data is determined not to be segmented in Step S3, the radio paging
data receiver 3 proceeds to Step S8 and performs the normal data reception processing.
On the other hand, if the data is determined to be segmented, the radio paging data
receiver 3 proceeds to Step S4.

In Step S4, the radio paging data receiver 3 performs the process of storing the data

in memory 34 according to the sequence number of the sequence information added to the
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data. The radio paging data receiver 3 stores the data in questibn in the ID1 storage
memory region.

| The processing in Steps S3 and S4 described above 1s for the case that the
info'rmation identification number is ID1, but the same pméessing is performed in the
case that the information identification number is ID2.

If the information identification number is dctermined.lo ‘be ID2 in Step S2, the
radio paging data receiver 3 proceeds to Step S5 wherein it is determined whether or not
the data is segmented. If the received data is determined not to be segmented in Step S5,
the radio paging data receiver 3 proceeds to Step S9 and performs the normal data
reception processing. On the other hand, if the data is deteﬁnmed to be segmented, the
radio paging data recejver 3 proceeds to Step S6.

In Step S6, the radio paging data receiver 3 performs tﬁé process of storing the data
in memory 34 according tb the sequence number of the sequex:i_'(:e information added to the
data. The radio paging data receiver 3 stores the data in que_stion in the ID2 storage
memory region.

After the storage of data is. performed in Stcps S4 and SG_, in Stcp S10 the radio
paging data receiver 3 determines whether all data has been recéived or not. Here, if it is
determincd that all data has not been received, the radio p@g data receiver 3 again
performs packet reception in Step S1. If it is determined that all.data has been received,
the radio paging data receiver 3 proceeds to Step S11 and ends the reception processing.

The radio paging data transmission/reception system 1 is configured as described
above and performs the tf_ansmission of data from the radio pagihg data transmitter 2 to
the radio paging data receiver 3. .

As described above, the radio paging data transmission/reception system 1 adds an
information identification number and sequence information to the data segments
obtained by segmenting transmission data. Thus, it is possible to transmit data segments

obtained by segmenting transmission data stored in each of the groups that comprise a
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single data transmissid ‘dycle, and thus it is possible to, send even a large volumc of
transmission data that exceeds the transmission units.

| Moreover, as described above, the radio paging data transmission/reception system
1 pérforms the transmission processing of data using two information identification
numbcrs, and thus it is possible to transmit two transmission data segment units in a
single data transmission cycle. In other words, this radio paging data
transmission/reception system 1 can petform the reception processing of a number of
types of data segments obtained by segmenting transmission data equal to the
aforementioned information identification number in a single data transmission cycle.
Thereby, the radio paging data transmission/reception system 1 can shorten the
transmission time so high-speed transmission is possible.

In the casc in which the transmission data D, shown in Fig. 6A is segmented and
only a unique information identification number (ID1) is added in all six transmission
data segmentation units as shown in Fig. 6B, it is only possible to transmit a single
transmission data segment unit in a single data transmission cycle, so the same number of
data transmission cycles as the number of segment units is required. However, by using a
plurality of information identification numbers as shown in Fig. 3C, it is possible to
transmit two transmission data segment units in a single data transmission cycle. In this
example, the transmission time is reduced by half.

In addition, with the radio paging data transmission/reception system 1, the received
transmission data segment units are stored in separate memory regions for storing
information corresponding to each information identification number, but sequence
information is added over the transmission data segment unit, so after reception it is
possible to reorder the transmission data segment unit correctly to restore the original
transmission data, Thereby, the original transmission data can be restored even if
segments are received out of order.

It is noted that in the description of thc preferred embodiment, the original



10

15

20

WO 00/07386 PCT/JP99/04044
12

transmission data is restored by adding a number that indicates the sequence such as 1, 2,
3, ... as the sequence information, but the sequence mformatlon is not limited to these
numbers as any mode of representation may be used as long as the radio paging data
receiver 3 can restore the transmission data segment unit to the o'n'gina] transmission data.

In addition, in the embodiment described herein, the two mformatlon 1dent1ficat10n
numbers of "ID1" and "ID2" are used to implement parallc} data transmission, but this
paralle] data transmission’ can also be performed in the same manner using three or more
information identification numbers. Thereby, the data transm_]wm rate can be further
increased, so it is possible fo transmit data faster the more information identification
numbers are used. |

In addition, in this embodiment, the radio paging data receiver 3 stores data
segments corresponding to each information identification nﬁidber within a plurality of
divided regions within a =sin_gle memory 34 provided, but this 'iis not a limitation. For

example, it is possible to provide a plurality of memories each corresponding to one

- information identification number. Thereby, more data can be stored.

In addition, the transmission of data in the data transmission cycle is not limited to
the transmission mode shown in the aforementioned Fig. 3C. For example, the

transmission interval may not be constant or the sequence numbers according to sequence

- information may not be followed. An example of a case in which the sequence numbers

according to sequence information are not followed is the transmission mode shown in
Fig. 7C, where after the data segment marked "ID1, sequence number 1" is transmitted, in
the next data transmission cycle the data segments marked "ID1:,-!s§quence number 3" and
"ID2, sequence number 2" are transmitted in the same data transmission cycle, and then
next the data segments marked "ID1, sequence number 5" and "ID2, sequence number 4"
are transmitted in the same data transmission cycle. Note that the segmentation of
transmission data and .addition of various information is the same as in the

aforementioned Fig. 3A and B, namely the transmission data shown in Fig. 7A is
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segmented as shown uiﬁgﬁ 7B and the sequence informatitn {Sequence number) is added
and the information identification number (ID) is added. In this manner, even if the
sequence numbers according to sequence information are not followed as shown in Fig.
7C, .thc radio paging data receiver 3 can restore the data as shown in Figs. 4A and B.

In addition, the signal scheme of a radio paging data transmission/reception system
applied to a pager or the like is concretely composed as shown in Figs. 8A through C.

As shown in Fig, 8A, the data transmission cycle composed of one frame consists
of 15 groups G,, G,, Gy, .., G, Gys as the data transmission units. The length of the data
transmission cycle may be approximatcly 29 scconds, for cxample.

As shown in Fig. 8B, each of the groups consists of a synch signal 201, an
address/message identification signal 202, selective paging signals 203 and 204, and 2
phase information signal 205. The address/message identification signal 202 referred to
here may indicate the order within the selective paging signals in symbol units, for
example.

As shown in Fig. 8C, the selective paging signal consists of an address signal 211,
an added information storage block 212 and a message signal 213. Here, the message
signal 213 consists of the aforementioned data segments, and the added information
storage block 212 contains the aforementioned sequence information and information
identification number.

Note that it need not be said that the present invention is not limited to being
applied to the signal mode composed as shown in this Fig. 8, For example, in a data
transmission scheme having a data storage region consisting of a plurality of constituents
in the same manner as the groups described above, different information identification
numbers may be added as described above to data segments which are stored in a
plurality of such data storage regions and transmitted. Moreover, it can also be adapted to
next-generation signal modes.

With a signal composed as suc1_1, the radio paging data receiver 3 belongs to one of
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the groups within the aforementioned frame and is synchronized by receiving the synch
signal of the group to which it belongs, and then receives its oer selective paging signal
within that group. Moreover, a radio paging data receiver 3 that has received its own
sele&he paging signal within a group will restore the traf\sr_ni"__ssion data as described
above based on the sequence information and information idenfiﬁcation number stored
within the added information storage block 212. s

In addition, the radio péging data receiver 3 is not limited t_b application as a pager.
For example, the radio | paging data recciver 3 may also t.Je' applied to a portable
information communications. terminal or a so-called Personal Digital Assistant (PDA)
which maintains its portability while permitting the 'communic};.tion, organization and
storage of information and the like. |

In the information trénsinission/reception system according to the present invention,

in the transmission mcans, thc transmission data segmentation means can segment -

transmission data into transmission data segmentation usits to obtain data segments, the

identification information addition means can add a plurality of. pieces of identification

‘information to each data segment in order to identify the transmission data, and the

sequence information addition means can add sequence inform_ati@n to each data segment
in the sequence in which it is segmented. Moreover, in the transmission means, the
transmission processing .mez.ms can perform -transmission. processing whereby data
segments to which different identification information is addéd_ arc assigned within a
single data transmission c&cle-. In addition, in the reception means, the transmission data
transmitted from the transmission means can be restored bas.e.d on the identification
information and sequence inﬁmtion added to the data segments.

The information. transmission/reception system is | able to perform the
transmission/reccption processing of a number of data segments. formed by - the
segmentation of transmission data corresponding to the number of types of identification

information in a single data transmission cycle.

i
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Thereby, data cari b transmitted at high speed. In addition, sequence information
for the data is added to data segments, so the reception means is able to restore the
origi@ transmission data even in the case in which the aforementioned data segments are
rccci.ved out of order.

In addition, in the information transmission/reception method according to the
present invention, the transmission means segments transmission data into transmission
data segmentation units to obtain data segments, adds sequence information to each data
segment in the sequence in which it is segmented and also adds a plurality of pieces of
identification information to each data segment in order to identify the transmission data,
and assigns and transmits data segments to which different identification information is
added within a single data transmission cycle. The reception means can restore the
transmission data transmitted from the transmission means based on the identification
information and sequence information added to the data segments. Thus, it is possible to
perform the transmission/reception processing of a number of data segments formed by
the segmentation of transmission data comresponding to the number of types of
identification information in a single data transmission cycle.

Thereby, data can be transmitted al high speed. In addition, sequence information
for the data is added to data segments, so the reception means is able to restore the
original transmission data even in the case in which the aforementioned data segments are
received out of order.

In addition, the information receiver according to the present invention receives the
aforementioned data segments transmitted to it when transmission data is segmented into
transmission data segmentation units to obtain data segments, sequence information is
added to each data segment in the sequence in which it is segmented and also a plurality
of pieces of identification information are added to each data segment in order to identify
the transmission data, and the data segments to which different identification information

is added are assigned within a single data transmission cycle. By restoring the
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transmission data transmitted from the transmission means based on the identification
information and sequence information added to the data segments, it is possible to receive
a number of data segments formed by the segmentation of transmission data
con"esponding to the number of types of identification information in a single data
transmission cycle. |

Thereby, data can be transmitted at high speed. In addition, sequence information
for the data is added to data segments, so the reception means is able to restore the
original transmission data even in the case in which the aforementioned data segments are
received out of order.

By means of the present invention, by adding information identification numbers
and sequence information to transmitted data segments, the order of data segments within
the original data can be confirmed to be the same as that in the original data. Thereby, the
original data can be easily rccreated from the data segments.

In addition, even in the case in which specific data is segmented, by adding
different types of information identification numbers to these data segments, they can be

transmitted in the same transmission cycle, so high-speed transmission can be achieved.
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CLAIMS
What is claimed is:
| 1.  An information transmission/reception system comprising:

transmission means for transmitting data; and

reception means for receiving said data from said transmission means;

said transmission means comprising:

a transmission data segmentation means that segments transmission
data into transmission data segmentation units to obtain data segments;

an identification information addition means that adds a plurality of
pieces of identification information to each of said data segments in order to identify said
transmission data;

a sequence information addition means that adds sequence information
to each data segment in the sequence in which it is segmented; and

a transmission processing means that performs transmission processing
whereby said data segments to which different identification information is added are
assigned within a single data transmission cycle; and

said reception means restoring said transmission data transmitted from
said transmission means based on said identification information and said sequence
information added to said data segments.

2. The information transmission/reception system recited in Claim 1, wherein

said reception means comprises:

an identification information discrimination block that performs the
discrimination of said data segments from said identification information;

a storage means that stores said data segments marked with said same
identification information based on the resnlts of the discrimination performed by said
identification information discrimination block; and

a restoration means that restores the data segments for each of said

_—
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identification information stored in said storage means based on said sequence
information. _

I- 3.  The information transmission/reception system fecitﬁd in Claim 1, wherein
said' transmission processing means assigns said data segments to which said different
identification information is added to each group of said data Mmission cycle in which
a plurality of groups are fhe transmission units.

4.  The information transmission/reception system n_"ecit_éd in Claim 1, wherein
said reception means is constituted as a portable information coml;mnications terminal.

5.  An information transmission/reception method wherein transmission data
transmitted by a transmission means is received by a reception means, the information
transmission/reception method comprising the steps of: .

* taking by said transmission means data éegments obtained by
segmenting transmission data into transmission data segnentﬁion units and adding
sequence information to each data segment in the sequence in which it is segmented and
also adding a plurality of pieces of different identification 'informéﬁon to each of said data
segments in order to identify said transmission data, and assigning and transmitting said
data segments to which said different identification information is added within a single
data transmission cycle, and |

restoring by said reception means said transmission data transmitted
from said transmission means based on said identification information and said sequence
information added to said data segments.

6. An information transmitter used in an information: transmission/reception
system, |
comprising:

a transmission data segmentation means that segments transmission
data into transmission data segmentation units;

an identification information addition means that adds identification

* L M § . *
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information to each @é}@§egxnent;
a sequence information addition means that adds sequence information
to .each data segment; and
. a transmission processing means that performs transmission processing
S whereby a plurality of data segments are assigned within a single data transmission cycle;
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and wherein

the identity of said transmission data can be identified by means of said
identification information and the sequence of segmentation within the same transmission
data can be determined from said sequence information.

7.  The information transmitter recited in Claim 6, wherein said identification
information addition means adds different types of identification information to a plurality
of data segments obtained by segmenting the same transmission data, and enables to
transmit said data segments within the same transmission cycle.

8. An information receiver that receives transmission data formed in
transmission means by taking the data segments obtained by segmenting transmission
data into transmission data segmentation units and adding sequence information to each
data segment in the sequence in which it is segmented and also adding a plurality of
pieces of different identification information to each of said data segments in order to
identify said transmission data, and assigning and transmitting said data segments to
which said different identification information is added within a single data transmission
cycle, wherein the information receiver restores said transmission data transmitted from
said transmission means based on said identification information and said sequence
information added to said data segments.

9.  The information receiver recited in Claim 8, comprising:

an identification information discrimination block that performs
discrimination of said data segments from said identification information;

a storage means that stores said data segments marked with same

g
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identification information based on the results of the discrimination performed by said
identification information discrimination block; and

| a restoration means that restores the data segments for each of said
ident'iﬁcation information stored in said storage means based on said sequence
information.

10. The information receiver recited in Claim 8, wherein said data segments to
which said different identification information is added are assigned to each group of said
data transmission cycle in which a plurality of groups are transmission units.

11. The information recciver recited in Claim 8, which is configurcd as a portable

information communications terminal.
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