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(57) ABSTRACT 

A transmission-reception apparatus does not configure ARQ 
control information from only Sequence number, but the 
transmission-reception apparatus configures the ARQ con 
trol information Such that the ARO control information is 
comprised of one Sequence number containing first occur 
rence of a corresponding packet's error, and bit information 
representing existence of retransmission requirements about 
Sequence numbers followed on the heels of Such the one 
Sequence number. 
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RECEPTION APPARATUS 

TECHNICAL FIELD 

0001. The present invention relates to a transmission 
reception apparatus. More to particularly, the present inven 
tion relates to a transmission-reception apparatus and an 
error control method which perform error control in data 
transmission due to execution of automatic request for 
repetition (ARQ) in mobile communication. 

BACKGROUND ART 

0002 The ARQ (Automatic Request for Repetition) 
means that a reception side requires a repeat of data with 
Voluntary unit of data quantity (for instance, unit per packet, 
unit per cell) to transmission side. Three Systems of Stop 
And Wait ARQ (SW-ARQ) system, Go Back NARQ (GBN 
ARQ) system, and Selective Repeat ARQ (SR-ARO) system 
are well known as system of the ARQ. 
0003) Further, recently, a system of PRIME-ARQ is 
proposed. The PRIME-ARO system combines the GBN 
ARQ system and the SR-ARQ system. The GBN-ARQ 
System retransmits all of packets or cells finished transmis 
Sion, whose temporal order is later than an instructed 
sequence number (hereinafter referred to as SN). The SR 
ARQ System retransmits only the packets or the cells 
corresponding to the instructed SN. 
0004. In the PRIME-ARQ system, retransmission is per 
formed in accordance with following procedure. A reception 
Side finds SN corresponding to packets or cells that are not 
received. The reception side returns prescribed numbers of 
the SN corresponding to packets or cells that are not 
received by way of ARQ control information to a transmis 
Sion Side. The transmission Side retransmits the packets or 
the cells corresponding to the SN instructed on the basis of 
the ARO control information received. The transmission 
Side retransmits about all of the packets or the cells finished 
transmission that are followed on the heels of the latest SN 
about temporal order from among the SN undergoing repeat 
instruction. 

0005. Hereinafter, there will be described about the 
PRIME-ARO system while employing FIG. 1 as well as 
FIG. 2. FIG. 1 is a block diagram indicating rough con 
figuration of a transmission-reception apparatus for per 
forming error control of the PRIME-ARO system. FIG. 2 is 
an operational diagram indicating one example of Sequence 
of the PRIME-ARO system. Moreover, in this stage, the 
ARQ is performed with unit of the packet. 
0006 Moreover, in this stage, unidirectional data trans 
mission is Supposed, consequently, configuration of the 
transmission-reception apparatus is indicated while being 
Separated into a transmission side and a reception Side. 
Furthermore, in View of characteristic of the present inven 
tion, the present description indicates only configuration 
concerning retransmission control. 
0007. In FIG. 1, the transmission side includes a trans 
mission buffer 1 for giving the SN to transmission data 
packet to Store therein, a modulator 2 for performing modu 
lation processing while adding CRC (cyclic redundancy 
check) to the transmission data packet, a D/A converter 3 for 
performing D/A conversion processing to a transmission 
Signal after modulation processing, a transmission RF Sec 
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tion 4 for transmitting a transmission signal after D/A 
conversion from an antenna (not illustrated), a reception RF 
Section 5 for receiving radio signals from an antenna (not 
illustrated), an A/D converter 6 for performing A/D conver 
Sion of reception Signal, a demodulation processor 7 for 
performing demodulation processing as well as CRC check 
to reception signal after A/D conversion to extract ARQ 
control information, and a retransmission controller 8 for 
instructing to retransmit the SN undergoing retransmission 
requirement to transmission buffer 1 on the basis of the ARQ 
control information from among the reception Signals. 
0008. On the other hand, a reception station includes a 
reception RF Section 9 for receiving radio signals from an 
antenna (not illustrated), an A/D converter 10 for performing 
A/D conversion of the reception signal, a demodulation 
processor 11 for performing demodulation processing as 
well as CRC check to the reception signal after A/D con 
version, a SN judgement Section 12 for performing check of 
the SN given to the data packet to the reception signal after 
demodulation processing to perform judgement of SN omis 
sion as well as removal of SN information, a reception buffer 
13 for Storing therein the data packet of the reception signal 
after removal of the SN information, a retransmission con 
trol information generator 14 for generating ARO control 
information from judgement result in the SN judgement 
Section 12, a modulator 15 for performing modulation 
processing while adding the CRC to the ARQ control 
information generated, a D/A converter 16 for performing 
D/A conversion of the transmission signal after modulation 
processing, and a transmission RF Section 17 for transmit 
ting the transmission signal after D/A conversion from an 
antenna (not illustrated). 
0009. In the first place, there is described operation of the 
transmission Side. Inputted transmission packet to which the 
SN is added is stored in the transmission buffer 1. The stored 
transmission packet is outputted on the basis of repeat SN 
instructed from the retransmission controller 8 by the trans 
mission buffer 1. The data packet outputted from the trans 
mission buffer 1 is transmitted from an antenna (not illus 
trated) through the modulator 2, the D/A converter 3, and the 
transmission RF Section 4. 

0010. The signal received by the reception RF section 5 
is inputted to the retransmission controller 8 through the A/D 
converter 6 and the demodulation processor 7, and the SN 
undergoing retransmission requirement is instructed to the 
transmission buffer 1. 

0011 Next, there is described operation of the reception 
side. The signal received by the reception RF section 9 is 
inputted to the SN judgement section through the A/D 
converter 10 and the demodulation processor 11. Then, the 
Signal is judged about omission of the data packet on the 
basis of the SN which is added to respective data packets of 
the reception Signals by the SN judgement Section 12. The 
SN with omission is outputted to the retransmission control 
information generator 14 as judgement result. 
0012. The omission of the data packet among the recep 
tion signal is converted into the ARQ control information by 
the retransmission control information generator 14 to be 
outputted. The generated ARQ control information is trans 
mitted from an antenna (not illustrated) by the transmission 
RF section 17 through the modulator 15, and the D/A 
converter 16. Furthermore, the data packet which is judged 
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as receivable by the SN judgement section 12 is inputted to 
the reception buffer 13 to be stored therein while being 
removed the SN from the data packet. 
0013 Subsequently, there is described one example of 
sequence in the PRIME-ARO system while employing FIG. 
2. 

0.014. In FIG. 2, it is indicated that in a first frame 
transmission from the transmission side, packets #1 to #9 
(SN=1 to 9) are transmitted, while in the reception side, 
reception of the SN=2, 4, 5, 8 is failure. 
0015. Here, when the number of the ARQ control infor 
mation determined before hand is taken to be three (3), the 
reception side performs the retransmission requirement 
about three packets of SN=2, 4, 5 while employing the ARQ 
control Signal. The transmission Side receives the ARQ 
control Signal, then, performing retransmission about the 
packet finished transmission whose SN is equal to 2, 4, 5 as 
well as after SN corresponding to 6. The reception side 
neglects the packet finished reception. 
0016. Thus, in the PRIME-ARQ system, since it is 
capable of performing many retransmission requirements 
with Small data quantity, transmission efficiency improves in 
comparison with the conventional three Systems. 
0.017. However, in the error control of the conventional 
PRIME-ARO system, there is the problem that when there 
occurs burst error more than the number of SN which is 
capable of being represented by the retransmission control 
information, transmission efficiency deteriorates. Further 
more, when the System increases quantity of retransmission 
control information for improvement of error rate, there 
occurs the problem that the transmission efficiency deterio 
rateS. 

DISCLOSURE OF INVENTION 

0.018. It is an object of the present invention to provide a 
transmission-reception apparatus enables error rate to be 
reduced without deterioration of transmission efficiency. 
0019. The subject matter of the present invention is that 
in the PRIME-ARQ system, ARQ control information is not 
configured by only the Sequence number, but the ARQ 
control information is configured in Such a way that the ARQ 
control information includes one Sequence number corre 
sponding to the first occurrence of packet's error, and bit 
information representing existence of retransmission 
requirements about Sequence numbers followed on the heels 
of this Sequence number corresponding to the first occur 
rence of the packet's error. 

BRIEF DESCRIPTION OF DRAWINGS 

0020 FIG. 1 is a block diagram indicating outline con 
figuration of a transmission-reception apparatus for per 
forming error control of the PRIME-ARO system; 
0021 FIG. 2 is an operational diagram indicating one 
example of sequence of the PRIME-ARO system; 
0022 FIG. 3 is a block diagram indicating outline con 
figuration of a transmission-reception apparatus concerning 
an embodiment 1 of the present invention; 
0023 FIG. 4 is an operational diagram indicating one 
example of Sequence concerning an embodiment 1; 
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0024 FIG. 5 is a view indicating one configuration 
example of ARQ control information concerning the 
embodiment 1 of the present invention; 
0025 FIG. 6 is a block diagram indicating outline con 
figuration of the transmission-reception apparatus concern 
ing an embodiment 2 of the present invention; 
0026 FIG. 7 is an operational diagram indicating one 
example of a Sequence concerning the embodiment 2 of the 
present invention; 

0027 FIG. 8 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 2 of the present invention; 
0028 FIG. 9 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 2 of the present invention; 
0029 FIG. 10 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 2 of the present invention; 
0030 FIG. 11 is an operational diagram indicating one 
example of a Sequence concerning an embodiment 3 of the 
present invention; 

0031 FIG. 12 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 3 of the present invention; 

0032 FIG. 13 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 3 of the present invention; 

0033 FIG. 14 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 3 of the present invention; 
0034 FIG. 15 is an operational diagram indicating one 
example of an embodiment 4 of the present invention; 

0035 FIG. 16 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 4 of the present invention; 
0036 FIG. 17 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 4 of the present invention; 
0037 FIG. 18 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 4 of the present invention; 

0038 FIG. 19 is an operational diagram indicating one 
example of a Sequence concerning an embodiment 5 of the 
present invention; 

0039 FIG. 20 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 5 of the present invention; 

0040 FIG. 21 is an operational diagram indicating one 
example of a Sequence concerning an embodiment 5 of the 
present invention; 

0041 FIG. 22 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 5 of the present invention; 
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0.042 FIG. 23 is an operational diagram indicating one 
example of a Sequence concerning an embodiment 6 of the 
present invention; 
0.043 FIG. 24 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 6 of the present invention; 
0044 FIG. 25 is a view indicating one configuration 
example of the ARQ control information concerning the 
embodiment 6 of the present invention; 
004.5 FIG. 26 is an operational diagram indicating one 
example of a Sequence concerning an embodiment 7 of the 
present invention; 
0.046 FIG. 27 is a configuration view indicating one 
configuration example of a communication frame concern 
ing an embodiment 7 of the present invention; 
0047 FIG. 28 is an operational view indicating commu 
nication State of a data packet concerning an embodiment 8 
of the present invention; 
0.048 FIG. 29 is an operational view indicating commu 
nication State of a data packet concerning an embodiment 8 
of the present invention; 
0049 FIG. 30 is an operational view indicating commu 
nication State of a data packet concerning an embodiment 8 
of the present invention; 
0050 FIG. 31 is an operational diagram indicating one 
example of a Sequence concerning an embodiment 9 of the 
present invention; 
0051 FIG. 32 is a block diagram indicating outline 
configuration of the transmission-reception apparatus con 
cerning an embodiment 10 of the present invention; 
0.052 FIG. 33 is an operational diagram indicating one 
example of a Sequence concerning the embodiment 10 of the 
present invention; 
0.053 FIG. 34 is an operational diagram indicating one 
example of a Sequence concerning the embodiment 10 of the 
present invention; 
0.054 FIG. 35A is a configuration view indicating one 
configuration example of the ARQ control information con 
cerning the embodiment 10 of the present invention; 
0055 FIG. 35B is a configuration view indicating one 
configuration example of the ARQ control information con 
cerning the embodiment 10 of the present invention; 
0056 FIG. 36 is a block diagram indicating outline 
configuration of the transmission-reception apparatus con 
cerning an embodiment 11 of the present invention; 
0057 FIG. 37 is a block diagram indicating outline 
configuration of a demodulation processor and a retransmis 
Sion control parameter judgement Section of the transmis 
Sion-reception apparatus concerning the embodiment 11 of 
the present invention; 
0.058 FIG. 38 is a block diagram indicating outline 
configuration of a demodulation processor and a retransmis 
Sion control parameter judgement Section of the transmis 
Sion-reception apparatus concerning the embodiment 12 of 
the present invention; 
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0059 FIG. 39 is a block diagram indicating outline 
configuration of a demodulation processor and a retransmis 
Sion control parameter judgement Section of the transmis 
Sion-reception apparatus concerning the embodiment 13 of 
the present invention; 
0060 FIG. 40 is a block diagram indicating outline 
configuration of an inter-Slot averaging Section of the trans 
mission-reception apparatus concerning the embodiment 7 
of the present invention; 
0061 FIG. 41 is a block diagram indicating outline 
configuration of an inter-Slot averaging Section of the trans 
mission-reception apparatus concerning the embodiment 14 
of the present invention; 
0062 FIG. 42 is a block diagram indicating outline 
configuration of an inter-Slot averaging Section of the trans 
mission-reception apparatus concerning the embodiment 15 
of the present invention; and 
0063 FIG. 43 is a block diagram indicating outline 
configuration of an inter-Slot averaging Section of the trans 
mission-reception apparatus concerning the embodiment 16 
of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0064. Hereinafter, there will described about embodi 
ments of the present invention in detail referring to the 
accompanying drawings. Moreover, for Simplification, in 
the following whole embodiments, unidirectional data trans 
mission is Supposed, consequently, configuration of the 
transmission-reception apparatus should be indicated while 
being Separated into a transmission side and a reception Side. 
Furthermore, in View of characteristic of the present inven 
tion, the present description should indicate only configu 
ration in connection with retransmission control. 

Embodiment 1 

0065 Hereinafter, there will be described about a trans 
mission-reception apparatus and an error control method 
concerning the present embodiment while employing FIG. 
3 to FIG. 5. FIG. 3 is a block diagram indicating outline 
configuration of the transmission-reception apparatus con 
cerning the embodiment 1 of the present invention. FIG. 4 
is an operational diagram indicating one example of 
sequence concerning the embodiment 1. FIG. 5 is a view 
indicating one configuration example of ARQ control infor 
mation concerning the embodiment 1 of the present inven 
tion. 

0066. In FIG. 3, the transmission side includes a trans 
mission buffer 101 for giving SN to a transmission data 
packet to Store therein, a modulator 102 for performing 
modulation processing while adding CRC (cyclic redun 
dancy check) to the transmission data packet, a D/A con 
verter 103 for performing D/A conversion processing to a 
transmission signal after modulation processing, a transmis 
Sion RF Section 104 for transmitting a transmission Signal 
after D/A conversion from an antenna not illustrated, a 
reception RF section 105 for receiving radio signals from an 
antenna not illustrated, an A/D converter 106 for performing 
A/D conversion of the reception signal, a demodulation 
processor 107 for performing demodulation processing as 
well as CRC check to the reception signal after A/D con 
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version to extract ARQ control information, a bit map 
processor 108 for discriminating SN undergoing retransmis 
Sion requirement from the extracted ARQ control informa 
tion, and a retransmission controller 109 for instructing to 
retransmit the SN undergoing retransmission requirement to 
transmission buffer 101. 

0067. On the other hand, a reception station includes a 
reception RF section 110 for receiving radio signals from an 
antenna not illustrated, an A/D converter 111 for performing 
A/D conversion of the reception signal, a demodulation 
processor 112 for performing demodulation processing and 
CRC check to the reception Signal after A/D conversion, a 
SN judgement section 113 for performing check of the SN 
given to the data packet with respect to the reception Signal 
after demodulation processing to perform judgement of SN 
omission as well as removal of SN information, a reception 
buffer 114 for storing therein the data packet of the reception 
signal after removal of the SN information, a bit map 
generator 115 for generating the ARQ control information of 
bit map format from judgement result in the SN judgement 
section 113, a modulator 116 for performing modulation 
processing while adding the CRC to the ARQ control 
information generated, a D/A converter 117 for performing 
D/A conversion of the transmission Signal after modulation 
processing, and a transmission RF Section 118 for transmit 
ting the transmission signal after D/A conversion from an 
antenna not illustrated. 

0068. In the first place, there will be described operation 
of the transmission side. Inputted transmission packet to 
which the SN is added is stored in the transmission buffer 
101. The stored transmission packet is outputted on the basis 
of retransmission SN instructed from the retransmission 
controller 109 by the transmission buffer 101. The data 
packet outputted from the transmission buffer 101 is trans 
mitted from an antenna not illustrated through the modulator 
102, the D/A converter 103, and the transmission RF Section 
104. 

0069. The signal received by the reception RF section 
105 is inputted to the bit map processor 108 through the A/D 
converter 106 and the demodulation processor 107, then, the 
SN undergoing retransmission requirement from among the 
ARO control information is extracted. The extracted SN 
undergoing retransmission requirement is communicated to 
be instructed to the transmission buffer 101 by the retrans 
mission controller 109. 

0070 Next, there will be described operation of the 
reception Side. The Signal received by the reception RF 
section 110 is inputted to the SN judgement section 113 
through the A/D converter 111 and the demodulation pro 
ceSSor 112. Then, the Signal is judged about omission of the 
data packet on the basis of the SN which is added to 
respective data packets of the reception signals by the SN 
judgement section 113. The SN with omission is outputted 
to the bit map generator 115 as judgement result. 
0071. The omission of the data packet among the recep 
tion Signals is converted into the ARQ control information 
by the bit map generator 115 to be outputted. The generated 
ARO control information is transmitted from the transmis 
sion RF section 118 through the modulator 116, and the D/A 
converter 117. Furthermore, the data packet which is judged 
as receivable by the SN judgement section 113 is inputted to 
the reception buffer 114 to be stored therein while the SN 
being removed from the data packet. 
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0072 Next, there will be described about transmission 
sequence view of FIG. 4. 
0073. The transmission side adds “SN=1 to 12” to the 
data packet of “data packets # 1 to # 12” to transmit. In the 
reception Side, the error occurs in four packets correspond 
ing SN of “SN=2, 4, 5, 8”. The reception side detects the 
error of the data packets corresponding to the SN of “SN=2, 
4, 5, 8”. The reception side requires retransmission of the 
data packets corresponding to the SN of “SN=2, 4, 5, 8” to 
the transmission side while employing the ARQ control 
information. 

0074 There will be indicated about bit configuration of 
the ARO control information in FIG. 5. The ARO control 
information is configured by the SN corresponding to data 
packet which is detected firstly as an error, and information 
with bit map format indicating existence of retransmission 
requirement of the data packets with prescribed numbers 
followed on the heels of such the first SN corresponding to 
first error of the data packet. 
0075. In the one enforcement example of the ARQ con 
trol information indicated in FIG. 5, a bit group 301 
including four bits which is positioned in the beginning 
thereof should be employed for representing SN correspond 
ing to the packet data with the first error. This SN is 2, 
namely “SN=2” corresponds to the packet data with the first 
error. Further, the number of the bit configuring the bit group 
301 is not limited to “four bits”, but it is capable of being set 
to voluntary value. 
0076 Moreover, a bit group (here, six bits) followed on 
the heel of the bit group representing the SN corresponding 
to the packet data with the first error, indicates existence of 
the retransmission requirement in the SN which is followed 
on the heels of the SN added firstly. Namely, here, since the 
bit group 301 indicates “SN=2", bit 302 to bit 307 indicate 
existence of the retransmission requirements of the data 
packet corresponding to SN of “SN=3 to 8” respectively. For 
instance, as illustrated in FIG. 5, it is indicated that no 
retransmission requirement is 1, and retransmission require 
ment is 0. 

0077 Consequently, in the one enforcement example 
indicated in FIG. 5, firstly, the bit group 301 is “SN=2. This 
indicates that error occurs about “SN=2'. Moreover, bit 302, 
bit 305, as well as bit 306 are represented by 1, therefore, it 
indicates that reception is performed normally about the SN 
of “SN=3, 6, 7”. Further, bit 303, bit 304, as well as bit 307 
are represented by 0, therefore, it indicates that error occurs 
about the SN of “SN=4, 5, 8”. 

0078. The transmission side which receives such the 
ARQ control information from the reception Side, retrans 
mits the data packets corresponding to the SN of “SN=2, 4, 
5, 8”. Moreover, in the same way as the conventional 
PRIME-ARO system, the transmission side retransmits all 
of the data packet about SN which is finished transmission 
(here, corresponding SN is only SN=9). Namely, here, the 
SN (SN=9) is followed on the heels of the SN (here, 
corresponding SN is SN=8) which is the latest SN abut the 
temporal order among the SN instructed by the ARQ control 
information. Accordingly, the transmission Side retransmits 
about the data packet corresponding to the SN of “SN=9”. 
0079 Consequently, about one example of occurrence of 
the error indicated in FIG. 4 as well as FIG. 5, Supposing 
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that error is represented with the ARQ control signal in the 
conventional PRIME-ARQ system, if 4 bits are employed 
for indicating one SN, “16 bits=4 bitsx4 error SN” becomes 
necessary. However, according to the present embodiment, 
the ARQ control information concerning the present 
embodiment is capable of being transmitted by employing 
only “10 bits=4 bits (SN=2)+6 bits (SN=3 to 8)” for trans 
mitting the Same information by virtue of employment of the 
bit map format. 

0080 Moreover, in the conventional ARQ control infor 
mation, when the transmission-reception apparatus 
increases information quantity transmitted by the ARQ 
control information in order to make provision for more 
error occurrence, four bits are required in order to increase 
one SN. However, in the ARQ control information employ 
ing the bit map format concerning the present embodiment, 
only one bit is required in order to increase one SN. 
Consequently, in the present invention, the larger the num 
ber of SN indicated by the ARQ control information, the 
more the present invention has the effects. 
0081. Thus, according to the present embodiment, the 
ARQ retransmission control information is not configured 
from the SN group for requiring retransmission, but the 
ARQ retransmission control information is configured from 
both one SN for requiring retransmission and a bit map for 
representing existence of retransmission about the SN fol 
lowed on the heels of Such one SN. Accordingly, it is capable 
of increasing retransmission control information quantity 
without deteriorating transmission efficiency, thus the error 
rate can be improved. 

0082 Further, the bit group representing the SN is not 
limited in four bits. Any bit number can be employed. 

Embodiment 2 

0.083. A transmission-reception apparatus and error con 
trol method concerning the present embodiment 2 has the 
Same configuration as that of the embodiment 1. However, 
slot number (position information) indicating position in the 
frame instead of SN is employed. 

0084. A numerical value employed for the SN is repeated 
with fixed cycle. However, Since there is retransmission of 
the SN, it should take account of the retransmission of the 
SN. The numeral value to the extent of relatively large 
numeral value is employed. Usually, appropriate numeral 
value in accordance with the transmission System is 
employed. 

0085 For instance, in the transmission protocol of HDLC 
(High Level Data Link Control) or X.25 packet switching, 
three bits (modulo-8, sequence number 0 to 7) or seven bits 
(module-128, sequence number 0 to 127) is employed. In the 
transmission protocol of PPP (Point-Point Protocol), the 
value of 24 bits (modulo 24: sequence number 0 to 232-1) 
is employed. In the transmission protocol of TCP (Trans 
mission Control Protocol), the value of 32 bits (modulo 32: 
Sequence number 0 to 232-1) is employed. 
0086). If the value of the SN is large, a lot of numbers of 

bit are required for representing the SN. Accordingly, in the 
present embodiment, position information within the frame, 
namely, the slot number should be employed within the 
ARO control information instead of the SN. 
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0087. The numbers of slot within one frame is far smaller 
than the value to be taken by the SN, consequently, the bit 
number does not become large. For instance, if one frame is 
constituted from 16 slots, the position information within the 
frame is always capable of being represented with 4 bits 
concerning the whole information. 
0088. Hereinafter, there will be described about the trans 
mission-reception apparatus and the error control method 
concerning the present embodiment while employing FIG. 
6 to FIG. 10. FIG. 6 is a block diagram indicating outline 
configuration of the transmission-reception apparatus con 
cerning the embodiment 2 of the present invention. FIG. 7 
is an operational diagram indicating one example of a 
Sequence concerning the embodiment 2 of the present inven 
tion. FIG. 8 to FIG. 10 are views indicating one configu 
ration example of the ARQ control information concerning 
the embodiment 2 of the present invention respectively. 
Further, the same sign is added to the same configuration as 
that of the embodiment 1 to omit detailed description. 
0089. The ARQ control information concerning the 
present embodiment adopts bit configuration as indicated in 
FIG. 6. A bit group 601 positioned in the beginning of the 
frame represents FSN (Slot Number in Frame), namely, a 
slot number indicating position within the frame. Bit 602 to 
bit 605 indicate existence of error of the slot after slot 
number represented by the bit group 601. 
0090 Here, as indicated in FIG. 7, in transmission of the 
frame including data packets #7 to # 13, error shall occur 
in the data packets #8, # 9, # 12. The data packet # 8 is 
positioned within Second position in the frame, therefore, the 
bit group 601 indicates “FNS=2", hereinafter, the bit 602 to 
the bit 605 which indicate existence of the error of the data 
packet are positioned within the third position to the Sixth 
position of the frame, thus the bit 602 to the bit 605 
Successively indicate 0, 1, 1, 0 respectively. 
0091. In FIG. 6, the inner-frame transmission timing 
controller 401 acquires synchronization of the frame as well 
as the slot from output of the demodulation processor 107 to 
control the retransmission controller 109. The frame bit map 
processor 402 finds the packet to be retransmitted while 
decoding the ARQ control information concerning the 
present embodiment as indicated in FIG. 8. The frame 
timing generator 403 acquires Synchronization of the frame 
as well as the slot from output of the demodulation processor 
112 to output to the modulator 116. 
0092. The judgement section 404 selects the packet to be 
required retransmission from among the reception signals 
before communicating to a frame bit map generator 405 
described after. The frame bit map generator 405 generates 
the ARQ control information concerning the present 
embodiment as indicated in FIG. 8 on the basis of the 
judgement result of the judgement Section 404. 
0093. Thus, it is unnecessary to add the SN to transmit 
ting packet or transmitting cell due to employment of the 
FSN (Slot Number in Frame), therefore, it is capable of 
reducing transmission quantity of the data itself. Further, 
Since it is capable of reducing about the bit numbers 
employed for the ARQ control information, the transmission 
efficiency is improved. 

0094) Further, as a method for employing the FSN, as 
indicated in FIG. 9, thus it renders the ARO control infor 
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mation capable of a bit configuration including only the 
FSN. Here, bit group 701 indicates that the error occurs in 
the packet whose position in the frame is Second position, 
hereinafter, in the same way as above, bit group 702 
indicates the error in the third packet, and bit group 703 
indicates the error in the Sixth packet. 
0095) Furthermore, as a method for employing the FSN, 
in FIG. 8, the FSN shall be always set to 1 (one), further, the 
method omits the fixed FSN of “FSN=1", thereby, as indi 
cated in FIG. 10, the ARQ control information is capable of 
being Set to bit configuration including only bit indicating 
existence of the error from the beginning Slot within the 
frame. 

0096. Here, a bit 801 indicates that a packet whose 
position is the first position within the frame is normal 
reception, a bit 802 indicates that a packet whose position is 
the second position within the frame, in which the error 
occurs, hereinafter, in the same way as above, a bit 803 
indicates that the third packet is in the error, a bit 804 
indicates that the fourth packet is of normal reception, a bit 
805 indicates that the fifth packet is of normal reception, a 
bit 806 indicates that the sixth packet is in the error, and a 
bit 807 indicates that the seventh packet is of normal 
reception. 

0097 Thus, according to the present embodiment, in the 
ARQ control information, since the FNS is employed in 
Stead of the SN, leSS data quantity is required for transmit 
ting the same ARQ control information, therefore, it is 
capable of improving transmission efficiency. 
0.098 Moreover, here, a frame is a transmission frame in 
the TDMA (Time Division Multiple Access) system, a multi 
transmission frame in the TDMA system, a plurality of data 
packets, or Successive data packet. 
0099 Further, a bit group representing the FSN is not 
limited to 4 bits, any bit numbers is capable of being 
employed. 

Embodiment 3 

0100. A transmission-reception apparatus concerning the 
present embodiment 3 has the same configuration as that of 
the embodiment 2. However, a frame relative number is 
added to the ARO control information as a frame number 
indicating position of the frame. 
0101. In the case where the FSN is employed for the ARQ 
control information, Since the position information within 
respective frames represents that the error occurs in which 
packet, it becomes impossible to discriminate whether the 
position information indicates which frame, when error 
occurs on the ARO control information itself as well as 
retransmission of the ARQ control information is performed. 
0102) Accordingly, in the present embodiment, the trans 
mission-reception apparatus adds a frame relative number of 
PFN (Previous Frame Number) to the ARQ control infor 
mation employing the FSN. The transmission-reception 
apparatus can discriminate the information whether the 
information is how many number of frames before. 
0103 Hereinafter, there will be described about the trans 
mission-reception apparatus concerning the present embodi 
ment while employing FIG. 11 to FIG. 14. FIG. 11 is an 
operational diagram indicating one example of a Sequence 
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concerning the embodiment 3 of the present invention. FIG. 
12 to FIG. 14 are views indicating one configuration 
example of the ARQ control information concerning the 
embodiment 3 of the present invention. Further, the block 
diagram of the transmission-reception apparatus concerning 
the present embodiment is the same as the block diagram of 
the embodiment 2 indicated FIG. 6, therefore, the block 
diagram of the present embodiment is omitted. 
0104 FIG. 11 indicates the case where, in the first frame 
within the drawing, error occurs in the data packets #8, #9, 
and # 12. The reception Side adopts bit configuration of 
PFN=OFSN=20110 as indicated in FIG. 12 by way of 
retransmission requirement in this reception State. 
0105. In FIG. 12, a bit group 1001 is 0 (zero), namely, 
PFN=0, that indicates the information concerning the frame 
immediately in front of the bit group 1001. If the PFN is 1 
(one), namely, “PFN=1", bit group is information concern 
ing the frame of one frame before. Hereinafter, in the same 
way as above, it is indicated that the information concerning 
the frame is previous frame about temporal order corre 
sponding to numerical value as the numerical value becomes 
large. 

0106. In FIG. 12, a bit group 1002 indicates that error 
occurs in the packet positioned at the Second order within the 
frame in the same way as the case described previously. A 
bit 1003 to a bit 1006 indicate existence of error about 
“FSN=3 to 6” because FSN is 2, namely, “FSN=2”. 
0107 Returning to FIG. 11, when the error occurs about 
the ARQ control information concerning the first frame, the 
reception side retransmits the ARQ control information. On 
this occasion, FNS=20110 which are content of the ARQ 
control information are information concerning the frame of 
one frame before, therefore, added PFN shall be 1 (one). 
0108). Thus, due to employment of the PFN, the trans 
mission Side is capable of discriminating whether the ARQ 
control information is how many frames before. 
0109) Further, as a method for employing the FSN as well 
as PFN, as indicated in FIG. 13 in the same way as FIG. 9, 
it is capable of making the ARQ control information a bit 
configuration including only the PFN as well as FSN. Here, 
a bit group 1101 indicates that the bit group 1101 is 
information concerning the frame immediately in front 
thereof, a bit group 1102 indicates that the error occurs in the 
packet whose position within the frame is Second position, 
hereinafter, in the same way as above, bit group 1103 
indicates the error in the third packet, and bit group 1104 
indicates the error in the Sixth packet. 
0110. Furthermore, as a method for employing the FSN 
as well as PFN, as indicated in FIG. 14 in the same way as 
FIG. 8, the FSN shall be always set to 1 (one), further, the 
method omits the fixed FSN of “FSN=1", thereby, as indi 
cated in FIG. 14 in the same way as FIG. 10, the ARQ 
control information is capable of being Set to bit configu 
ration including only bit indicating existence of error from 
the PFN as well as the beginning slot within the frame. 
0111 Here, a bit group 1201 indicates that the bit group 
1201 is the information about the frame immediately in front 
thereof, a bit 1202 indicates that a packet whose position is 
the first position within the frame, is normal reception, a bit 
1203 indicates that a packet whose position is the second 
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position within the frame, in which the error occurs, here 
inafter, in the same way as above, a bit 1204 indicates that 
the third packet is in the error, a bit 1205 indicates that the 
fourth packet is of normal reception, a bit 1206 indicates that 
the fifth packet is of normal reception, a bit 1207 indicates 
that the sixth packet is in the error, and a bit 1208 indicates 
that the Seventh packet is of normal reception. 
0112 Thus, according to the present embodiment, in the 
case where the transmission-reception apparatus communi 
cates about the packet in which the error occurs by the 
position information within the frame while employing the 
FNS for the ARQ control information, the reception side 
employs the PFN to be the frame relative number for the 
ARQ control information, thereby, even though when the 
error occurs in a plurality of ARQ control information, the 
transmission side is capable of discriminating simply 
whether the ARQ control information is how many number 
of frames before, accordingly, appropriate retransmission 
can be performed. 

0113 Moreover, here, a frame is a transmission frame in 
the TDMA (Time Division Multiple Access) system, a multi 
transmission frame in the TDMA system, a plurality of data 
packets, or Successive data packet. 
0114. Further, a bit group representing the FSN as well as 
a bit group representing PFN is not limited to 4 bits, any bit 
numbers is capable of being employed. 

Embodiment 4 

0115 A transmission-reception apparatus and an error 
control method concerning the present embodiment has the 
Same configuration as that of the embodiment 3. However, 
in this particular case, the transmission-reception apparatus 
employs a frame absolute number instead of the frame 
relative number as the frame number indicating position of 
the frame. 

0116. When the transmission-reception apparatus 
employs the frame relative number as indicated in the 
embodiment 3, the problem occurs that processing becomes 
complicated when the error occurs in a plurality of ARQ 
control information. 

0117 For that reason, in the present embodiment, the 
transmission-reception apparatus employs identification 
number employed for frame Synchronization acquisition as 
a frame absolute number, namely, FRN (Frame Number) 
instead of the PFN. 

0118. The frame identification number, usually, is repre 
sented, for instance, hexadecimal value of 0 to 15. If the 
numerical value to be adopted is limited to the hexadecimal 
value, a bit group representing the frame identification 
number is enough to be represented by only 4 bits. 

0119 Hereinafter, there will be described the transmis 
Sion-reception apparatus and the error control method con 
cerning the present embodiment while employing FIG. 15 
to FIG. 18. FIG. 15 is an operational diagram indicating one 
example of the embodiment 4 of the present invention. FIG. 
16 to FIG. 18 are views indicating one configuration 
example of the ARQ control information concerning the 
embodiment 4 of the present invention respectively. Further, 
the block diagram of the transmission-reception apparatus 
concerning the present embodiment is the same as the block 
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diagram concerning the embodiment 2 indicated in FIG. 6, 
therefore, the block diagram concerning the present embodi 
ment is omitted here. 

0120 In FIG. 15, an identification number of the first 
frame shall be 8 in the drawing. In this reception of the 
frame, FIG. 15 indicates the case where the error occurs in 
the data packets #8, #9, and #12. The reception side adopts 
bit configuration of FRN=8FSN=20110 by way of 
retransmission requirement in this reception State as indi 
cated in FIG. 16. 

0121. In FIG. 16, a bit group 1401 being 8 indicates 
information concerning the frame whose identification num 
ber is 8. A bit group 1402 indicates that the error occurs in 
the packet positioned in the Second order within the frame in 
the same way as the case described previously. Abit 1403 to 
a bit 1406 indicate existence of the error about “FSN=3 to 
6” because the FNS is 2, namely, “FSN=2". 
0.122 Thus, according to employment of the FRN, even 
though when the error occurs in a plurality of the ARQ 
control information, the transmission side is capable of 
discriminating easily whether the ARQ control information 
with error is how many frames before. Further, a few bit 
numbers of bit group are enough for representing the FRN 
in comparison with bit numbers of the bit group representing 
the PFN. 

0123. Further, as a method for employing the FSN as well 
as the FRN, as indicated in FIG. 17 in the same way as 
FIG.9, it renders the ARQ control information capable of a 
bit configuration including only the FRN as well as the FSN. 
Here, a bit group 1501 indicates information concerning the 
frame whose identification number is 8, a bit group 1502 
indicates that the error occurs in the packet whose position 
in the frame is Second position, hereinafter, in the Same way 
as above, a bit group 1503 indicates the error in the third 
packet, and bit group 1504 indicates the error in the sixth 
packet. 

0.124. Furthermore, as a method for employing the FSN 
as well as the FRN, in the same way as FIG. 10, the FSN 
shall be always set to 1 (one), further, the method omits the 
fixed FSN of “FSN=1", thereby, as indicated in FIG. 18, the 
ARQ control information is capable of being set to bits 
configuration including only bits indicating existence of 
error from the FRN as well as the beginning slot within the 
frame. 

0.125 Here, a bit group 1601 indicates information about 
the frame whose identification number is 8, a bit 1602 
indicates that a packet whose position is the first position 
within the frame is normal reception, a bit 1603 indicates 
that a packet whose position is the Second position within the 
frame, in which the error occurs, hereinafter, in the same 
way as above, a bit 1604 indicates that the third packet is in 
the error, a bit 1605 indicates that the fourth packet is of 
normal reception, a bit 1606 indicates that the fifth packet is 
of normal reception, a bit 1607 indicates that the sixth packet 
is in the error, and a bit 1608 indicates that the seventh 
packet is of normal reception. 
0.126 Thus, according to the present embodiment, the 
transmission-reception apparatus communicates the packet 
in which the error occurs by means of the position infor 
mation within the frame while employing the FNS for the 
ARQ control information. Since the reception side employs 
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the FRN to be the frame absolute number for the ARO 
control information, the transmission side is capable of 
discriminating easily whether the ARQ control information 
with the error is which frame, even though when the error 
occurs in a plurality of the ARQ control information. Thus, 
appropriate retransmission can be performed. 
0127. Moreover, here, a frame is a transmission frame in 
the TDMA (Time Division Multiple Access) system, a multi 
transmission frame in the TDMA system, a plurality of data 
packets, or Successive data packet. 
0128. Further, a bit group representing the FSN as well as 
a bit group representing FRN is not limited to 4 bits, any bit 
numbers is capable of being employed. 

Embodiment 5 

0129. A transmission-reception apparatus and an error 
control method concerning the present embodiment have the 
Same configuration as that of the embodiment 1. However, 
in this particular case, low order bit of a bit group which 
represents the SN with binary number is omitted to reduce 
numbers of bit employed for the ARQ control information. 
0130 Hereinafter, a transmission-reception apparatus 
and an error control method concerning the present embodi 
ment will be described while employing FIG. 19 to FIG.22. 
FIG. 19 and FIG. 21 are operational diagrams indicating 
one example of a Sequence concerning the embodiment 5 of 
the present invention. FIG. 20 as well as FIG.22 are views 
indicating one configuration example of the ARQ control 
information concerning the embodiment 5 of the present 
invention. Further, the block diagram of the transmission 
reception apparatus concerning the present embodiment is 
the same as the block diagram concerning the embodiment 
2 indicated in FIG. 6, therefore, the block diagram of the 
present embodiment is omitted here. 
0131 FIG. 19 indicates the case where the error occurs 
in the data packets # 2, #4, #5, and #8 in the first frame 
as illustrated. The reception Side adopts bit configuration of 
OSN=1010 as indicated in FIG. 20 by way of retrans 
mission requirement in this reception State. 

0132) Here, the OSN (Omitted Sequence Number) is a 
value represented with the decimal number when low order 
bit is omitted while the SN is represented with the binary 
number. 

0133. In the present embodiment, the first bit to be the 
lowest order bit is omitted. For instance, “SN=2' is {10} 
while being represented by binary number. When the first bit 
of {10} is omitted, {10} comes into {1}. Such {1} comes 
into “OSN (Omitted Sequence Number)=1” while being 
represented by decimal number. Further, for instance, “SN= 
8” is 1000 while being represented by binary number. 
When the first bit of {1000 is omitted, 1000 comes into 
{100}. Such {100 comes into “OSN=4” while being rep 
resented by decimal number. Namely, the “OSN=1 repre 
sents both of “SN=2' and “SN=3', as well as the “OSN=4” 
represents both of “SN=8” and “SN=9”. 
0134) In FIG. 20, a bit group 1801 is 1 (one). This 
indicates that the error occurs at least one of “SN=2' and 
“SN=3”. A bit 1802 to a bit 1804 represent respective 
“OSN=2 to 4” because the OSN is 1 (one), namely, “OSN= 
1” in the bit group 1801. The bit 1802 is 0 (zero), therefore, 
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the bit 1802 indicates that the error occurs at least one of 
“SN=4” and “SN=5”. The bit 1803 is 1 (one), therefore, the 
bit 1803 indicates that both of “SN=6' and “SN-7 are 
performed reception with normal reception. The bit 1804 is 
0 (zero), therefore, the bit 1804 indicates that the error 
occurs at least one of “SN=8 and “SN=9. 

0135) Returning to FIG. 19, the transmission side which 
has received the ARQ control information concerning the 
first frame, retransmits about “SN=2, 4, 5, 8, 9” instructed by 
the ARO control information indicated in FIG. 20. The 
reception side discards about “SN=3 and “SN=9”, because 
“SN=3” and “SN=9” are already received in the condition of 
normal reception. 
0.136 Thus, since it is capable of reducing the bit number 
employed for the ARQ control information according to 
employment of the OSN, consequently, transmission effi 
ciency is improved. 
0.137 Further, as indicated in FIG. 22, in the same way 
as FIG. 9, thus it renders the ARO control information 
capable of a bit configuration consisting of only the OSN by 
way of method for employing the OSN. 
0.138 For instance, as one example of a sequence indi 
cated in FIG. 21, when the error occurs about “SN=2 as 
well as “SM=8” in the first frame, the reception side 
transmits OSN=1OSN=4 by way of the ARQ control 
information. 

0139. In FIG.22, a bit group 2001 indicates that the error 
occurs in at least one of “SN=2 and “SN=3”, as well as a 
bit group 2002 indicates that the error occurs in at least one 
of “SN=8” and “SN=9”. Consequently, the transmission side 
which has received the ARO control information retransmits 
“SN=2, 3, 8, 9”. The reception side discards “SN=3” and 
“SN=9” because “SN=3” and “SN=9” have already received 
in the condition of normal reception. 
0140 Thus, according to the present embodiment, in the 
ARQ control information, less a few data quantity is enough 
for transmitting the same ARQ control information by 
employing the OSN instead of the SN, accordingly, it is 
capable of improving the transmission efficiency. In particu 
lar, it is capable of transmitting continuous SN at a time, 
therefore, it is more effective in the condition that the error 
continues. 

0141 Further, in the present embodiment, there is 
described about the case where the number of bit to be 
omitted is 1 (one), however, it is unnecessary to be limited 
to the above case, namely, the omitted bit is 1 (one), it is also 
Suitable that the number of low order bit not less than 2 are 
omitted. The larger the number of bit is to omit, the larger 
it is capable of transmitting continuous SN at a time, 
therefore, it is more effective in the condition that the error 
continues. 

0.142 Moreover, here, a frame is a transmission frame in 
the TDMA (Time Division Multiple Access) system, a multi 
transmission frame in the TDMA system, a plurality of data 
packets, or Successive data packet. 
0.143 Further, a bit group representing the OSN as well 
as a bit group representing FRN is not limited to 4 bits, any 
bit numbers is capable of being employed. 

Embodiment 6 

0144. A transmission-reception apparatus and an error 
control method concerning the present embodiment has the 
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Same configuration as that of the embodiment 5. However, 
the transmission-reception apparatus is capable of changing 
the number of bit to be omitted during communication. 

0145 Hereinafter, there will be described about the trans 
mission-reception apparatus and the error control method 
concerning the present embodiment while employing FIG. 
23 to FIG. 25. FIG. 23 is an operational diagram indicating 
one example of a Sequence concerning the embodiment 6 of 
the present invention. FIG. 24 and FIG. 26 are views 
indicating one configuration example of the ARQ control 
information concerning the embodiment 6 of the present 
invention. Further, the block diagram of the transmission 
reception apparatus concerning the present embodiment is 
the same as the block diagram concerning the embodiment 
2 indicated in FIG. 6, therefore, the block diagram thereof 
is omitted here. 

0146 In the embodiment 5, there has been described the 
case where the number of bit of low order bit determined 
beforehand is omitted when the SN is represented by binary 
number. However, in the present embodiment, it causes the 
omitted number of bit of the low order bit to be variable 
adaptively during communication in order to Scheme more 
improvement of the transmission efficiency. 

0147 FIG. 23 indicates the case where the error occurs 
in the data packets #2, #4, as well as #5 in the frame within 
the drawing. The reception side adopts bit configuration of 
OMB=1OSN=1010 as indicated in FIG. 24 by way of 
retransmission requirement in this reception condition. 
Here, OMB (Omitted Bits) is a value indicating whether 
how many bits of low order bit of the SN represented by 
binary number is omitted. 

0148 For instance, if the OMB is “OMB=2", 2 bits of 
low order bit are omitted. If the OSN is “OSN=1, the 
“OSN=1” represents “SN=4 to 7”. 

0149. In FIG. 24, a bit group 2201 is 1 (one), thus, 
indicating that one bit of the low order bit is omitted. A bit 
group 2202 is 1 (one), thus, indicating "SN=2' and “SN=3”. 
Abit 2202 to a bit 2205 represent respective “OSN=2 to 4”. 
The bit 2202 is 0 (zero), thus indicating that the error occurs 
in at least one of “SN=4 and “SN=5'. The bit 2204 is 1 
(one), thus, indicating that both of “SN=6” and “SN=7” are 
received in the condition of normal reception. The bit 2205 
is 0 (zero), thus, indicating that the error occurs in at least 
one of “SN=8 and “SN=9'. 

0150 Returning to FIG. 23, the transmission side which 
has received the ARQ control information concerning the 
first frame, retransmits about “SN=2,3,4, 5, 8, 9” instructed 
by the ARQ control information indicated in FIG. 24. The 
reception side discards about “SN=3” and “SN=9” which are 
already received in the condition of normal reception. 

0151. Thus, it is capable of reducing the number of bit 
employed in the ARQ control information by employing the 
OMB as well as the OSN, therefore, the transmission 
efficiency is improved. 

0152. Further, by way of a method for employing the 
OMB as well as the OSN, as indicated in FIG. 25, in the 
same way as FIG. 22, thus it renders the ARQ control 
information capable of a bit configuration consisting of only 
the OSN. 
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0153. In FIG. 25, a bit group 2301 indicates that omitted 
number of bit of low order bit is 1 (one). A bit group 2302 
indicates that the error occurs in at least one of “SN=2' and 
SN=3”. A bit group 2303 indicates that the error occurs in 

at least one of “SN=4” and “SN=5”. A bit group 2304 
indicates that the error occurs in at least one of “SN=8” and 
“SN-9. 

0154 Accordingly, the transmission side which has 
received this ARO control information retransmits “SN=2, 
3, 4, 5, 8, 9”. The reception side discards “SN=3” and 
“SN=9” because “SN=3” and “SN=9” are already received 
in condition of normal reception. 
O155 Thus, according to the present embodiment, in the 
ARQ control information, the transmission-reception appa 
ratus employs the OSN instead of the SN, further enabling 
the omitted number of bit to be variable adaptively during 
communication, furthermore by communicating omitted 
numbers of bit to the transmission Side while employing the 
OMB, therefore, it is capable of further improving the 
transmission efficiency. In particular, the larger the number 
of bit is to omit, the larger it is capable of transmitting 
continuous SN at a time, therefore, it is more effective in the 
condition that the error continues. 

0156 Moreover, here, a frame is a transmission frame in 
the TDMA (Time Division Multiple Access) system, a multi 
transmission frame in the TDMA system, a plurality of data 
packets, or Successive data packet. 
O157. Further, a bit group representing the OSN as well 
as a bit group representing OMB is not limited to 4 bits, any 
bit numbers is capable of being employed. 

Embodiment 7 

0158. A transmission-reception apparatus and an error 
control method concerning the present embodiment have the 
Same configuration as that of the embodiment 2. However, 
in this particular case, when the transmission-reception 
apparatus performs communication to a plurality of com 
munication remote Stations, the transmission-reception 
apparatus transmits the ARQ control information by com 
mon channel. 

0159. Hereinafter, there will be described about the trans 
mission-reception apparatus and the error control method 
concerning the present embodiment while employing FIG. 
26 and FIG. 27. FIG. 26 is an operational diagram indicat 
ing one example of a Sequence concerning the embodiment 
7 of the present invention. FIG. 27 is a configuration view 
indicating one configuration example of a communication 
frame concerning the embodiment 7 of the present inven 
tion. Further, the block diagram of the transmission-recep 
tion apparatus concerning the present embodiment is the 
Same as the block diagram concerning the embodiment 2 
indicated FIG. 6, therefore, the block diagram of the present 
embodiment is omitted. 

0160 In the present embodiment, the reception side is a 
base Station, while the transmission Side is a plurality of 
communication terminal equipment (TE1 to 3). 
0.161 In the present embodiment, the error control which 
has been performed in every channel (in every communi 
cation equipment) is performed by employing common 
channel, thereby, respective communication terminal equip 
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ment can receive the common ARQ control information 
from the base Station. Consequently, the data quantity for 
transmission-reception is reduced, thus, the transmission 
efficiency is improved. 

0162. In FIG. 26, in the base station to be the reception 
side, the error is detected about a packet # 1 from a TE3 to 
be the third packet within the first frame, about a packet if 
2 from a TE1 to be the fourth packet within the first frame, 
and about a packet # 2 from a TE2 to be the seventh packet 
within the first frame. 

0163 Then, the base station transmits the ARQ control 
information FSN=3FSN=4FSN=7) while employing the 
common channel. The respective communication terminal 
equipment receive the ARQ control information, before 
retransmitting a packet existing in the instructed position 
within the frame. 

0164 FIG. 27 indicates one example of a slot configu 
ration within one frame. A common channel 2501 is allo 
cated in the beginning of one frame. FIG. 27 indicates that 
slots 2502 and 2505 are employed for the TE1, slots 2503, 
2508, and 2509 are employed for the TE2, slots 2504, 2506, 
and 2507 are employed for the TE3. 
0.165 Thus, according to the present embodiment, since 
the base Station to be the reception Side does not need to 
transmit the ARQ control information in every communica 
tion remote Station, it is capable of improving the transmis 
Sion efficiency. 
0166 Further, in the present embodiment, there have 
been described about the case where the ARO control 
information adopts the bit configuration indicated in FIG. 9. 
However, in the present embodiment, the ARQ control 
information which the reception side performs broadcast 
from the common channel is Suitable to be employed in any 
configuration of the ARQ control information from among 
the embodiments described previously. 

Embodiment 8 

0167 A transmission-reception apparatus and an error 
control method concerning the present embodiment have the 
Same configuration as that of the embodiment 1. However, 
in this particular case, the transmission-reception apparatus 
adds the same SN to the packet within prescribed data unit. 
0168 The data unit on the occasion of the data processing 
is not always in agreement with the data unit on the occasion 
of transmission-reception. For instance, the practical packet 
on the occasion of transmission-reception is the data unit on 
the occasion of transmission-reception, usually, a data unit 
does become effective data unit on the occasion of data 
processing when a plurality of packets collect. 
0169. Accordingly, if the error occurs even one packet 
within the data unit on the occasion of the data processing, 
the normal data processing can not be performed. All of the 
packet configuring the data unit on the occasion of Such the 
data processing is discarded even though the data packet 
received normally is included. 
0170 Consequently, if the SN is added in every packet, 
in the case where even though the error occurs on any packet 
within the data unit on the occasion of the data processing, 
the transmission-reception apparatus performs retransmis 
Sion requirement about the whole packets configuring the 

Sep. 15, 2005 

data unit on the occasion of this data processing, the 
transmission-reception apparatus must instruct about the SN 
added to the whole packets to transmission Source. 
0171 So, in the present embodiment, the SN which has 
been added to in every packet shall be added to in every data 
unit which is upper order on the occasion of the data 
processing. 

0172 Hereinafter, there will be described the transmis 
Sion-reception apparatus concerning the present embodi 
ment while employing FIG.28 to FIG. 30. FIG. 28 to FIG. 
30 are operational views indicating communication State of 
a data packet concerning the embodiment 8 of the present 
invention. Further, the block diagram of the transmission 
reception apparatus concerning the present embodiment is 
the same as the block diagram concerning the embodiment 
2 indicated in FIG. 6, therefore, the block diagram concern 
ing the present embodiment is omitted. 
0173 FIG. 28 indicates the case where the same SN is 
added in every burst in packet communication. Each burst is 
individual communication Station data. Even though only 
one packet comes out, the data transmission-reception is not 
normal for the communication Station. Accordingly, the 
same SN is added, if there is the error in at least one, the 
whole should be retransmitted. 

0.174 Further, FIG. 29 indicates the case of causing the 
same SN to be added in every slot unit. Each slot is 
individual communication Station data. Even though only 
one packet comes out, the data transmission-reception is not 
normal for the communication Station. Accordingly, the 
same SN is added, if there is the error in at least one, the 
whole should be retransmitted. 

0175) Furthermore, FIG. 30 indicates the case of adding 
the same SN, for instance, in every IP packet unit by way of 
upper layer. Each IP packet is processing unit on the 
occasion of the data processing. Even though only one 
packet comes out, the data is discarded. Accordingly, the 
same SN is added to the IP packet, if there is the error in at 
least one, the whole should be retransmitted. 

0176 Thus, according to the present embodiment, the 
transmission-reception apparatus does not add the SN in 
every packet to be a data unit on the occasion of transmis 
Sion-reception, but the transmission-reception apparatus 
adds the SN in every data unit on the occasion of the data 
processing. When the error occurs even only one packet 
within data unit on the occasion of processing, if there is 
retransmission requirement about one SN, it is capable of 
performing retransmission instruction about the whole pack 
ets of the data unit on the occasion of the processing, 
therefore, the transmission-reception apparatus enables the 
transmission efficiency to be improved. 
0177. Further, any of the configuration of the ARQ con 
trol information in the embodiments described previously 
can be employed by way of the ARQ control information in 
the present embodiment. 

Embodiment 9 

0.178 A transmission-reception apparatus and an error 
control method concerning the present embodiment have the 
Same configuration as that of the embodiment 1. However, 
in this particular case, the transmission-reception apparatus 
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transmits continuously ARQ control information employing 
a plurality of bit map format. 
0179 Hereinafter, there will be described about the trans 
mission-reception apparatus and the error control method 
concerning the present embodiment while employing FIG. 
31. FIG. 31 is an operational diagram indicating one 
example of a Sequence concerning the embodiment 9 of the 
present invention. Further, the block diagram of the trans 
mission-reception apparatus concerning the present embodi 
ment is the same as the block diagram concerning the 
embodiment 2 indicated FIG. 6, therefore the block diagram 
of the present embodiment is omitted. 
0180. The ARQ control information employing the bit 
map format as indicated in FIG. 5 has an advantage that it 
is capable of transmitting information about the large num 
ber of SN with a few numbers of bit. However, it is capable 
of transmitting only information about the continuous SN 
because of bit String, thus the transmission efficiency dete 
riorates when the error occurs discretely. 
0181 So, in the present embodiment, the transmission 
reception apparatuS transmits the ARQ control information 
employing the bit map format indicated in FIG. 5 with the 
condition of continuous two, in addition to the fact of 
causing length of the bit String to be shortened. 
0182 FIG. 31 is one example of sequence in the present 
embodiment. In the first frame within the drawing, FIG. 31 
indicates the case where the error occurs in the data packets 
# 2, #4,#5, #7, # 8. 

0183 The reception side reduces the bit string of the bit 
configuration indicated in FIG. 5 into three bits, before 
transmitting twice here. In this case, the ARQ control 
information comes into SN=2100ISN=7ISN=010 as 
illustrated. Such the transmission method of the ARO con 
trol information exercises effect for improving the transmis 
Sion efficiency in the case where there exists many numbers 
of packets within the frame, and the error occurs discretely. 
0184 Thus, according to the present embodiment, the 
transmission-reception apparatus reduces the number of bit 
of the bit string within the bit configuration of the ARQ 
control information employing the bit map format, before 
transmitting with a plurality of times, therefore, the trans 
mission efficiency can be improved in the case where the 
transmission-reception apparatus reduces the number of bit 
of the ARQ control information, and in particular, the error 
occurs discretely. 
0185. Further, any of the configuration of the ARQ con 
trol information in the embodiments described previously 
can be employed by way of the ARQ control information in 
the present embodiment. Moreover, a plurality of ARQ 
control information are not necessarily to transmit continu 
ously if the bit configuration is capable of coping with 
discrete error. 

Embodiment 10 

0186 A transmission-reception apparatus and an error 
control method concerning the present embodiment has the 
Same configuration as that of the embodiment 1. However, 
in this particular case, the transmission-reception apparatus 
changes configuration of the ARQ control information in 
compliance with occurrence condition of the error. 
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0187 Hereinafter, there will be described a transmission 
reception apparatus and an error control method concerning 
the present embodiment while employing FIG. 32 to FIG. 
35. FIG. 32 is a block diagram indicating outline configu 
ration of the transmission-reception apparatus concerning 
the embodiment 10 of the present invention. FIG. 33 and 
FIG. 34 are operational diagrams indicating one example of 
a Sequence concerning the embodiment 10 of the present 
invention. FIG. 35A and FIG. 35B are configuration views 
indicating one configuration example of the ARQ control 
information concerning the embodiment 10 of the present 
invention. Further, the Same sign is added to the same 
configuration as that of the embodiment 1, to omit detailed 
description. 
0188 A bit configuration indicated in FIG. 35A is 
obtained in such a way that one bit (a bit 3301) indicating an 
identification flag is added to configuration (a bit group 3302 
and a bit group 3303) of the ARQ control information in an 
ordinary PRIME-ARO system. A bit configuration indicated 
in FIG. 35B is obtained in such a way that one bit (a bit 
3304) indicating an identification flag is added to configu 
ration (a bit group 3305 and bits 3306 to 3309) of the ARQ 
control information employing the bit map format. 
0189 If the identification flag is 0 (zero), the identifica 
tion flag indicates that the ARQ control information is 
transmitted while conforming to the ordinary PRIME-ARO 
System. If the identification flag is 1 (one), the identification 
flag indicates that the ARQ control information employing 
the bit map format is transmitted. 
0190. In the transmission side indicated in FIG. 32, a 
retransmission control information selector 3001 discrimi 
nates bit configuration of the ARQ control information on 
the basis of an identification flag within the received ARQ 
control information. The transmission side outputs the 
received ARQ control information to a bit map processor 
108 when the bit configuration is the bit map format. The 
transmission side outputs the received ARQ control infor 
mation to a retransmission controller 109 through a selector 
3002 when the bit configuration is the configuration of the 
ordinary PRIME-ARQ system. 

0191) On the other hand, in the reception side, a retrans 
mission control information judgement section 3003 dis 
criminates whether the error of the SN is continuous error or 
discrete error from the output of a SN judgement section 113 
to communicate to a retransmission control information 
Switching section 3005. A retransmission control informa 
tion generator 3004 generates ARQ control information of 
the ordinary PRIME-ARO system on the basis of the output 
of the SN judgement section 113. The retransmission control 
information Switching section 3005 outputs selectively 
either ARQ control information of the ordinary PRIME 
ARQ System generated by the retransmission control infor 
mation generator 3004 or ARQ control information employ 
ing the bit map format generated by the bit map generator 
115 on the basis of the output of the retransmission control 
information judgement section 3003. 
0.192 Let's assume that the number of packet of one 
frame is 13. AS indicated in FIG. 33, when the error occurs 
discretely Such that the SN corresponding to the error is 2 as 
well as 12, the transmission efficiency is good when employ 
ing the regular PRIME-ARQ system. Further, as indicated in 
FIG. 34, when the error occurs non-discretely such that the 
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SN corresponding to the error is “SN=8, 10, 11, the 
transmission efficiency is improved while employing the bit 
map format. 
0193 Thus, according to the present embodiment, the 
configuration of the ARQ control information is switched 
adaptively according to error occurrence condition within 
the frame, therefore, it is capable of improving the trans 
mission efficiency. 
0194 Further, the configuration of the ARQ control infor 
mation which is Switched by the transmission-reception 
apparatus concerning-the present embodiment is not limited 
by the above described two configurations. The configura 
tions of the ARQ control information in any embodiment 
described previously can be employed. 
0.195. Furthermore, the identification flag is not limited to 
1 (one) bit. The identification flag is comprised of more than 
2 bits, thereby, it is also capable of Switching configuration 
more than 2. 

0196) Moreover, a kind of the ARQ control information 
is not Switched, but the transmission-reception apparatus 
fluctuates number of bit of the bit map format while adopting 
the same configuration of the ARQ control information. 
Thus, it is also capable of fluctuating either the number of bit 
or the number of bit group. 

Embodiment 11 

0.197 A transmission-reception apparatus concerning the 
present embodiment has the same configuration as that of 
the embodiment 10. However, in this particular case, The 
transmission-reception apparatus changes the number of bit 
for employing for the sake of ARQ control information in 
compliance with line quality while presuming the line 
quality employing judgement error of a demodulation Sig 
nal. 

0198 Hereinafter, there will be described about the trans 
mission-reception apparatus concerning the present embodi 
ment while employing FIG. 36 and FIG. 37. FIG. 36 is a 
block diagram indicating outline configuration of the trans 
mission-reception apparatus concerning the embodiment 11 
of the present invention. FIG. 37 is a block diagram indi 
cating outline configuration of a demodulation processor and 
a retransmission control parameter judgement Section of the 
transmission-reception apparatus concerning the embodi 
ment 11 of the present invention. Further, the same sign is 
added to the same configuration as that of the embodiment 
10 to omit detailed description. 
0199. In FIG. 36, a retransmission control parameter 
judgement Section 3401 presumes line quality of a reception 
Signal from an output of the demodulation processor. The 
retransmission control parameter judgement Section 3401 
controls a bit map generator 115, a retransmission control 
information generator 3004, and a retransmission control 
information switching section 3005 in compliance with the 
presumed line quality. The retransmission control parameter 
judgement section 3401 also fluctuates either the number of 
bits or the number of bit group which is employed for the 
ARQ control information of the ordinary PRIME-ARO 
System as well as the ARQ control information employing 
the bit map format. 
0200. In FIG. 37, a demodulator 3501 demodulates a 
reception Signal, and a judgement Section 3502 performs 
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judgement of a signal point. A subtracter 3503 calculates 
judgement error while performing Subtraction processing 
between an input Signal and an output signal of a judgement 
section 3502, and a subtracter 3504 performs subtraction 
processing between the judgement error to the output of the 
subtracter 3503 and a threshold value, and a judgement 
section 3505 performs size judgement. 
0201 According to the judgement result, the transmis 
Sion-reception apparatus determines that when the judge 
ment error is larger than prescribed value, the line quality is 
very poor condition, while when the judgement error is 
Smaller than the prescribed value, the line quality is good 
condition. When the line quality is very poor, the transmis 
Sion-reception apparatus Schemes to improve an error rate 
while increasing the number of bit or the number of bit 
group employed for the ARQ control information. While 
when the line quality is good, the transmission-reception 
apparatus Schemes to improve the transmission efficiency 
while reducing the number of bit or the number of bit group. 
0202) Thus, according to the present embodiment, the 
transmission-reception apparatus changes adaptively the 
number of bit or the number of bit group employed for the 
ARQ control information in compliance with the line qual 
ity, therefore, it is capable of Scheming improvement of the 
transmission efficiency while Suppressing the error rate in 
low level. 

Embodiment 12 

0203 A transmission-reception apparatus concerning the 
present embodiment has the same configuration as that of 
embodiment 11. However, in this particular case, the trans 
mission-reception apparatus equalizes the judgement error 
before employing equalized judgement error. 

0204. Hereinafter, there will be described about the trans 
mission-reception apparatus concerning the present embodi 
ment while employing FIG. 38. FIG. 38 is a block diagram 
indicating outline configuration of a demodulation processor 
and a retransmission control parameter judgement Section of 
the transmission-reception apparatus concerning the 
embodiment 12 of the present invention. Further, the same 
Sign is added to the same configuration as that of the 
embodiment 11 to omit detailed description. 
0205. In FIG. 38, an equalizer 3601 equalizes a judge 
ment error to be an output of a subtracter 3503. 
0206. Thus, according to the present embodiment, the 
transmission-reception apparatus equalizes the judgement 
error before employing the equalized judgement error, there 
fore, it is capable of improving detection precision of the 
line quality. 

Embodiment 13 

0207. A transmission-reception apparatus concerning the 
present embodiment has the same configuration as that of 
the embodiment 12. However, in this particular case, the 
transmission-reception apparatus equalizes a judgement 
error within inter-Slot before employing the equalized judge 
ment error. 

0208. Hereinafter, there will be described about the trans 
mission-reception apparatus concerning the present embodi 
ment while employing FIG. 39 and FIG. 40. FIG. 39 is a 
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block diagram indicating outline configuration of a demodu 
lation processor and a retransmission control parameter 
judgement Section of the transmission-reception apparatus 
concerning the embodiment 13 of the present invention. 
FIG. 40 is a block diagram indicating outline configuration 
of inter-slot averaging means of the transmission-reception 
apparatus concerning the embodiment 7 of the present 
invention. Further, the same sign is added to the same 
configuration as that of the embodiment 12 to omit detailed 
description. 

0209. In FIG. 39, inter-slot averaging means 3701 cal 
culates average value of a judgement error of respective 
equalized slots to output to a subtracter 3504. 
0210. In FIG. 40, a switch 3801 switches output desti 
nation in every slot. A memory 3802 stores therein equalized 
judgement error of respective slots temporarily. An equalizer 
3803 performs equalization processing to the equalized 
judgement error of respective Slots. 
0211 Thus, according to the present embodiment, Since 
the transmission-reception apparatus equalizes averaged 
judgement error in respective slots in between the slots, it is 
capable of improving line quality presumption precision. 

Embodiment 14 

0212. A transmission-reception apparatus concerning the 
present embodiment has the same configuration as that of 
the embodiment 13. However, in this particular case, the 
transmission-reception apparatus takes an weighted average 
between a line presumption value before one frame and a 
line presumption value of the present frame. 
0213 Hereinafter, there will be described about the trans 
mission-reception apparatus concerning the present embodi 
ment while employing FIG. 41. FIG. 41 is a block diagram 
indicating outline configuration of an inter-slot averaging 
Section of the transmission-reception apparatus concerning 
the embodiment 14 of the present invention. Further, the 
Same Sign is added to the same configuration as that of the 
embodiment 13 to omit detailed description. 
0214) In FIG. 41, a multiplier 3901 multiplies a line 
presumption value of the present frame by 0.1. A memory 
3902 stores therein a line presumption value of one frame 
before. A multiplier 3903 multiplies a line presumption 
value of one frame before by 0.9. An adder 3904 adds an 
output of the multiplier 3901 and an output of the multiplier 
3903 to output to the subtracter 3504. 
0215 Thus, according to the present embodiment, the 
transmission-reception apparatus takes the weighted average 
between the line presumption value of one frame before and 
the line presumption value of the present frame, therefore, it 
is capable of improving precision of line quality presump 
tion. 

Embodiment 15 

0216 A transmission-reception apparatus concerning the 
present embodiment has the same configuration as that of 
the embodiment 14. However, in this particular case, the 
transmission-reception apparatus causes value of coefficient 
for employing for weighted average to be variable. 
0217. Hereinafter, there will be described about the trans 
mission-reception apparatus concerning present embodi 
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ment while employing FIG. 42. FIG. 42 is a block diagram 
indicating outline configuration of an inter-Slot averaging 
Section of the transmission-reception apparatus concerning 
the embodiment 15 of the present invention. Further, the 
Same Sign is added to the Same configuration as that of the 
embodiment 14 to omit detailed description. 
0218. In FIG. 42, a switch 4001 outputs selectively either 
0.5 or 0.1, and a Switch 4002 outputs selectively either 0.5 
or 0.9. A sum of coefficient outputted from the Switch 4001 
and the Switch 4002 always shall come into 1 (one). 
0219. Thus, according to the present embodiment, the 
transmission-reception apparatus causes the coefficient 
employed for the weighted average to be variable, therefore, 
it is capable of expediting converging Speed of the weighted 
average processing. 

Embodiment 16 

0220 A transmission-reception apparatus concerning the 
present embodiment has the same configuration as that of 
the embodiment 14. However, in this particular case, the 
transmission-reception apparatus materializes a weighted 
average with bit shift. 
0221) Hereinafter, there will be described about the trans 
mission-reception apparatus concerning the present embodi 
ment while employing FIG. 43. FIG. 43 is a block diagram 
indicating outline configuration of an inter-Slot averaging 
Section of the transmission-reception apparatus concerning 
the embodiment 16 of the present invention. Further, the 
Same Sign is added to the Same configuration as that of the 
embodiment 14 to omit detailed description. 
0222. In view of the matter that, generally, when it causes 
a digital signal to be shifted by 1 (one) bit, an amplitude 
becomes half the size. Accordingly, it is capable of elimi 
nating a multiplier with calculation quantity from the inter 
slot averaging section 3701 by employing a bit shifter. 
0223) A 2-bit shifter 4101 causes a line presumption 
value of the present frame to be shifted by 2 bits to make the 
line presumption value 0.25 times thereof. A 2-bit shifter 
4102 and a 1-bit shifter 4103 cause a line presumption value 
of 1 (one) frame before that is an output of a memory 3902 
to be shifted by 2 bits and by 1 bit respectively to make the 
line presumption values 0.25 times thereof and 0.5 times 
thereof respectively. 

0224. An adder 4104 adds an output of the 2-bit shifter 
4102 and an output of the 1-bit shifter 4103 to produce 0.75 
times of the line presumption value of one frame before. 
Lastly, an adder 3904 adds an output of the 2-bit shifter 4101 
and an output of the adder 4104 to output to a subtracter 
3504. 

0225. Thus, according to the present embodiment, the 
transmission-reception apparatus is capable of materializing 
the weighted average processing with a bit shift, therefore, 
it is capable of reducing calculation quantity. 

0226 Further, in the above-described embodiments 1 to 
16, the CRC check (Cyclic Redundancy Check) is men 
tioned as example by way of method of error check. How 
ever, if error judgement is possible, any method is Suitable. 
0227 Furthermore, above-described embodiments 1 to 
16 are capable of being executed while appropriately com 
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bining embodiments with each other. It is capable of ignor 
ing whether numerical value represented by bit is SN or 
frame number in the form concerning transmission control. 
0228. As described-above, the transmission-reception 
apparatus concerning the present invention receives the 
ARQ control information which is comprised of one 
Sequence number corresponding to data packet in which the 
error occurs in the first place, and bit information represent 
ing existence of retransmission requirements about follow 
ing Sequence number of the above first occurrence Sequence 
number. The transmission-reception apparatus is configured 
Such that the transmission-reception apparatus retransmits 
the whole packets of the packet corresponding to the 
Sequence number instructed by the ARQ control information 
and the packets finished transmission corresponding to the 
numbers followed on the heels of the sequence number 
which is the latest number concerning the temporal order 
from among the Sequence numbers instructed by the ARQ 
control information. 

0229. According to this configuration, the ARQ retrans 
mission control information is not the configuration consist 
ing of SN group requiring retransmission, but the ARQ 
retransmission control information is configured from one 
SN requiring retransmission and bit map representing exist 
ence of retransmission about SN followed on the heels of the 
above one SN, therefore, it is capable of improving error 
rate, while increasing retransmission control information 
quantity without deteriorating the transmission efficiency. 
0230. The transmission-reception apparatus of the 
present invention receives the ARQ control information 
which is comprised of one inner-frame position information 
corresponding to the first occurrence of the error and bit 
information representing existence of retransmission 
requirement about position information followed on the 
heels of the position of the above inner-frame position 
information. The transmission-reception apparatus is con 
figured Such that the transmission-reception apparatus 
retransmits the whole packets of the packet corresponding to 
the position instructed by the ARQ control information and 
the packets finished transmission corresponding to the num 
ber followed on the heels of the position which is the latest 
position concerning temporal order from among the posi 
tions instructed by the ARQ control information. 
0231. According to the configuration, it is unnecessary to 
add SN to the packet or the cell to be transmitted, therefore, 
it is capable of reducing transmission quantity of the data 
itself, further it is capable of reducing about the number of 
bit employed for the ARQ control information, therefore, the 
transmission efficiency is improved. 
0232 The transmission-reception apparatus of the 
present invention in the above configuration is configured 
Such that the ARO control information includes frame 
number indicating position of the frame. 
0233 According to the configuration, when the transmis 
Sion-reception apparatus communicates the packet in which 
the error occurs by employing the position information 
within the frame for the ARO control information, the 
transmission Side can discriminate easily whether the ARQ 
control information corresponds to how many frames 
before, even though when the error occurs in a plurality of 
ARQ control information, because the reception side 
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employs frame relative number for the ARQ control infor 
mation. Thus, it is capable of performing appropriate 
retransmission. 

0234. The transmission-reception apparatus of the 
present invention, in the above configuration, is configured 
Such that prescribed low order bit of the Sequence number is 
deleted. According to this configuration, it is capable of 
improving the transmission efficiency because the Smaller 
data quantity is Sufficient for transmitting the same ARQ 
control information. 

0235. The transmission-reception apparatus of the 
present invention, in the above configuration, is configured 
Such that the transmission-reception apparatus changes 
adaptively the number of bit to be deleted. According to this 
configuration, the transmission-reception apparatus enables 
the number of bit for deletion to be variable adaptively 
during communication, then communicating deleted number 
of bit to the transmission Side, therefore, it is capable of 
further improving the transmission efficiency. 
0236. The transmission-reception apparatus of the 
present invention, in the above configuration, is configured 
such that the ARQ control information is transmitted by 
common channel. According to the configuration, it is 
capable of improving the transmission efficiency because it 
is unnecessary to transmit the ARQ control information in 
every communication remote Station. 
0237) The transmission-reception apparatus of the 
present invention, in the above configuration, is configured 
Such that the same Sequence number is Set within the 
prescribed data unit. According to the configuration, the 
transmission-reception apparatus does not add the SN in 
every packet to be the data unit on the occasion of the 
transmission-reception, but the transmission-reception appa 
ratus adds the SN in every data unit on the occasion of the 
data processing. When the error occurs in only one packet 
within the data unit on the occasion of processing, if the 
transmission-reception apparatus performs retransmission 
requirement about one SN, it is capable of performing 
retransmission instruction about the whole packets of the 
data unit on the occasion of processing, therefore, it is 
capable of improving the transmission efficiency. 
0238. The transmission-reception apparatus of the 
present invention, in the above configuration, is configured 
Such that the transmission-reception apparatus transmits a 
plurality of the ARQ control information continuously. 
According to the configuration, when, in particular, the error 
occurs discretely, while reducing the number of bit of the 
ARQ control information, it is capable of improving the 
transmission efficiency. 
0239). The transmission-reception apparatus of the 
present invention, in the above configuration, is configured 
Such that the transmission-reception apparatus changes con 
figuration of the ARQ control information in compliance 
with occurrence condition of the error or the line quality. 
According to the configuration, the transmission-reception 
apparatus can Select optimum configuration of the ARQ 
control information adaptively in compliance with occur 
rence condition of the error or the line quality, therefore, it 
is capable of improving the transmission efficiency. 
0240 The transmission-reception apparatus of the 
present invention, in the above configuration, is configured 
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Such that the transmission-reception apparatus changes the 
number of bit configuring the ARQ control information in 
compliance with the occurrence condition of the error or the 
line quality. According to the configuration, the transmis 
Sion-reception apparatus can Select the optimum number of 
bit adaptively in compliance with occurrence condition of 
the error or the line quality, thus it is capable of improving 
the transmission efficiency. 
0241 The error control method of the present invention 
is that the transmission-reception apparatus receives the 
ARQ control information that is comprised of one Sequence 
number corresponding to the first occurrence of packet's 
error and bit information representing existence of retrans 
mission requirements about the Sequence numbers followed 
on the heels of the above one Sequence number, and that the 
transmission-reception apparatus retransmits the whole 
packets consisting of a packet corresponding to the Sequence 
number instructed by the ARQ control information and 
packets finished transmission corresponding to Sequence 
numbers followed on the heels of the latest sequence number 
concerning temporal order from among the Sequence num 
bers instructed by the ARQ control information. According 
to the error control method, it is capable of reducing the error 
rate without deteriorating the transmission efficiency. 
0242. The present description is based on the Japanese 
Patent Application No. HEI 11-107032 applied on Mar. 10, 
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1999, and the Japanese Patent Application No. HEI 
11-074632 applied on Mar. 18, 1999. The whole content 
thereof is included in the description. 
0243) 
0244. The present invention is applicable to a communi 
cation terminal apparatus and a base Station apparatus in a 
digital radio communication System. According to the 
present invention, it is capable of performing radio commu 
nication while reducing the error rate without deteriorating 
the communication efficiency. 

Industrial Applicability 

1-15. (canceled) 
16. A reception apparatus that receives data packets, 

comprising: 

a generator that generates ARQ control information 
including bits that represent a Sequence number of a 
data packet having a retransmission request and bits 
that represent existence and absence of a retransmission 
request with respect to data packets of Subsequent 
Sequence number; and 

a transmitter that transmits the ARO control information. 


