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(57) ABSTRACT 

Received packets are preserved in a receiving buffer 102; a 
playback decision section 103 decides whether the preserved 
packets are in time for the playback time or not; the playback 
orders and the preservation addresses of the preserved 
packets which have been decided to be in time are memo 
rized in a pointer 104 for playback; the preserved packets are 
read and played back according to the pointer 104 for 
playback. And, the playback orders and the preservation 
addresses of the preserved packets are memorized in a 
pointer 106 for preservation; and a media conversion section 
107 reads the preserved packets according to the pointer 106 
for preservation, and memorizes them after conversion into 
packets with a form by which the packets may be memorized 
in a preservation memory 108. 
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DATA TRANSMISSION APPARATUS, DATA 
RECEIVING APPARATUS, AND DATA 

TRANSMITTING-RECEIVING METHOD 

0001. This is a divisional application of application Ser. 
No. 10/069,933, filed Mar. 1, 2002, the priority of which is 
claimed under 35 USC S120. 

TECHNICAL FIELD 

0002 The present invention relates to a data transmission 
apparatus, a data receiving apparatus, and a data transmit 
ting-receiving method. More particularly, the invention 
relates to a data transmission apparatus used for a server for 
data communication which is independently connected to a 
packet transmission channel, a server for data communica 
tion which is installed in a Switching station apparatus,a 
server which is installed in a base station apparatus of a 
mobile communication system, and so on; a data receiving 
apparatus used for an information communication terminal 
apparatus, Such as a personal computer, for data transmit 
ting-receiving through a wire channel, or for a mobile station 
apparatus in a mobile communication system Such as a 
cellular telephone, and an information communication ter 
minal apparatus provided with a cellular telephone function 
and a computer function; a data transmitting-receiving 
method between the data transmission apparatus, and the 
data receiving apparatus; and, a data transmission apparatus, 
a data receiving apparatus, and a data transmitting-receiving 
method, which efficiently perform playback and preserva 
tion of moving images and voice data in a communication 
environment in which code errors and congestion are easily 
occurred. 

BACKGROUND ART 

0003 Conventionally, congestion has been occurred dur 
ing transmission in a packet network to cause loss of packet 
data due to collision when the network is disorganized. 
When the congestion is generated, the network is disorga 
nized more and more, and there is increased packet delay in 
the case of retransmission of all the lost packets. 
0004 Therefore, it is considered that a large number of 
memories are arranged at a receiving side, and playback is 
started after receiving all the information on moving images 
when the packet transmission is used for communication of 
the moving images. However, the above method may not be 
applied for real-time communication as there is large delay. 
0005. In order to solve the problem, a transmission 
method disclosed in the prior Japanese Patent Application 
Publication No. Hei-10 (1998)-26224.5 has been proposed. 
This transmission method adopts hierarchical coding for 
coding of moving pictures, forms packets according to their 
significance, and only information which may be transmitted 
in one moving-image frame cycle is sent in the decreasing 
order of significance. 
0006. In the transmission method using the hierarchical 
coding, there is a less disorganized network, as only infor 
mation with higher significance is transmitted, and one with 
lower significance is discarded when the network is disor 
ganized. Even when packets are discarded, playback may be 
performed with less degradation in picture quality at a 
receiving side, using packets with higher significance. 
0007. However, there has been a problem in a conven 
tional apparatus that packets, which have been received late 
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for playback time (display time) are discarded, and dis 
carded packets may not be preserved in a receiving appa 
ratus as buffer control is performed in order to display 
images. 

0008 Moreover, there has been another problem that 
transmission bands are uselessly used, as there is performed 
retransmission of data which are discarded, and, accord 
ingly, not played back when the retransmitted packets are 
not in time for the playback time, even if the retransmission 
of packets is requested by a receiving side. 

DISCLOSURE OF THE INVENTION 

0009. A first object of the present invention is to provide 
a data transmission apparatus, a data receiving apparatus, 
and a data transmitting-receiving method, in which packets 
which has been late for playback time such as display time 
may be preserved without discarding at a receiving side. 

0010. The object is realized by the following way; deci 
sion to discard packets is performed separately in playback 
processing and in preservation one; and specifically, packets, 
which are received before the playback time, are used for 
both of playback and preservation, and packets, which are 
received after the playback time, are used only for preser 
Vation. 

0011) A second object of the present invention is to 
provide a data transmission apparatus, a data receiving 
apparatus, and a data transmitting-receiving method, by 
which useless use of transmission bands, which is caused by 
retransmission of packets, may be controlled. 

0012. The object is realized by request of packet retrans 
mission which is performed when the time at which the 
packets will be received after retransmission is estimated 
and the estimated time is in time for retransmission of the 
packets. 

BRIEF DESCRIPTION OF DRAWINGS 

0013 FIG. 1 is a block diagram showing a configuration 
of a terminal apparatus according to an embodiment 1 of the 
present invention; 

0014 FIG. 2 is a configuration drawing of received 
packet data in the terminal apparatus according to the 
above-described embodiment; 

0015 FIG. 3 is a flow diagram showing one example of 
the playback operation for received packets in the terminal 
apparatus according to the above-described embodiment; 

0016 FIG. 4A is an explanatory drawing of the sorting 
operation of a pointer for retransmission or a preservation 
pointer in the terminal apparatus according to the above 
described embodiment; 

0017 FIG. 4B is an explanatory drawing of the sorting 
operation of a pointer for retransmission or a preservation 
pointer in the terminal apparatus according to the above 
described embodiment; 

0018 FIG. 4C is an explanatory drawing of the sorting 
operation of a pointer for retransmission or a preservation 
pointer in the terminal apparatus according to the above 
described embodiment; 
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0.019 FIG. 5 is a flow diagram showing one example of 
preservation operation for a received packet in the terminal 
apparatus according to the above-described embodiment; 
0020 FIG. 6 is a block diagram showing a configuration 
of a terminal apparatus according to an embodiment 2 of the 
present invention; 
0021 FIG. 7 is a block diagram showing a configuration 
of a server according to the above-described embodiment; 
0022 FIG. 8 is a flow diagram showing one example of 
the operation of the packet-retransmission-request decision 
processing in the terminal apparatus according to the above 
described embodiment; 
0023 FIG. 9 is an explanatory drawing for a sequence 
number SN, a high-priority packet sequence number SNHP. 
and priority P, which are given to transmission packet data 
from the server to the terminal apparatus according to the 
above-described embodiment; and 

0024 FIG. 10 is a flow diagram showing one example of 
the operation for packet retransmission processing in a 
server according to the above-described embodiment. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

0.025 Hereinafter, embodiments of the present invention 
will be described, referring to drawings. 

Embodiment 1 

0026 FIG. 1 is a block diagram showing a configuration 
of a terminal apparatus according to the embodiment 1 of the 
present invention. A terminal apparatus 100 shown in FIG. 
1 is, for example, an information communication terminal 
apparatus, Such as a personal computer, for data transmit 
ting-receiving through a wire channel, or a mobile station 
apparatus, in a mobile communication system, Such as a 
cellular telephone and an information communication ter 
minal apparatus provided with a cellular telephone function, 
and a computer function. 
0027. An apparatus at the other side, communicating with 
the terminal apparatus 100, is, for example, a server, and 
transmits packets storing images and Voice data to the 
terminal apparatus 100. The server is, for example, an 
apparatus which is independently connected to a communi 
cation channel, and is installed in a Switching station appa 
ratus, or a base station apparatus in a mobile communication 
system. 

0028. The terminal apparatus 100 mainly comprises as 
shown in FIG. 1: a receiving section 101; a receiving buffer 
102; a playback decision section 103; a pointer 104 for 
playback; a playback section 105; a pointer 106 for preser 
Vation; a media conversion section 107; and a preservation 
memory 108. 

0029. The receiving section 101 receives packets trans 
mitted from the server through a network. The receiving 
buffer 102 preserves received packets received at the receiv 
ing section 101. The playback decision section 103 decides 
whether the received packets which the receiving section 
101 has received are in time for playback time and may be 
played back. 
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0030 The pointer 104 for playback memorizes preserva 
tion positions of packets, which are decided in the playback 
decision section 103 to be in time for the playback time, in 
the receiving buffer 102. The playback section 105 plays 
back the packets by reading out the packets from the 
receiving buffer 102 according to the pointer 104 for play 
back. 

0031. The pointer 106 for preservation memorizes the 
preservation position of the received packets, which the 
receiving section 101 has received, in the receiving buffer 
102. 

0032. The media conversion section 107 reads the pack 
ets from the receiving buffer 102 according to the pointer 
106 for preservation, and the preservation form of the 
packets are converted into that of the preservation memory 
108. The preservation memory 108 preserves the data con 
verted in the media conversion section 107. 

0033) One example of a configuration of a received 
packet in the receiving section 101 is shown in FIG. 2. The 
received packet is of, for example, 32 bits in total length, and 
mainly comprises bits for: a payload type showing the type 
of storage data; a sequence number SN which is given to the 
packets in the order according to which the packets are 
transmitted; a time stamp TS which is given as packet 
generation time to the packets; and a payload in which actual 
data is stored. 

0034. The communication terminal 100 may detect lost 
packets by monitoring the sequence numbers SNs, and the 
pointers may be reordered (sorted) for preservation or for 
playback. Moreover, the communication terminal 100 cal 
culates a relative value from Standard time, and, then, 
playback time, using a time stamp TS denoting a packet 
generation time. 

0035. Then, the operation of the terminal apparatus 100 
will be described, referring to a flow diagram. FIG. 3 is a 
flow diagram showing one example of the operation of the 
terminal apparatus according to the present embodiment. In 
the first place, the operation by which a received packet is 
played back will be described, referring to the flow diagram 
shown in FIG. 3. 

0036). In FIG. 3, the receiving section 101 decides at the 
step (hereinafter, called as “ST.) 301 whether a packet has 
been received or not. When the packet has been received, the 
operation proceeds to ST302. 

0037. The playback decision section 103 decides at 
ST302 whether the playback time of the received packet is 
before or after the current time. As it has already been past 
the playback time of the received packet when the playback 
time is before the current time, the received packet is not 
played back and the operation returns to ST301. And, it is 
decided that it is possible to play back the received packet 
when the playback time of the received packet is after the 
current time, and the operation proceeds to ST303. 

0038. At ST303, the pointer 104 for playback sequen 
tially sorts the sequence numbers, and the preservation 
addresses of the received packets are output in order of 
sequence number after the sequence numbers of the received 
packets and the preservation addresses in the receiving 
buffer are memorized. 
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0039. At ST304, the playback section 105 plays back the 
packets by reading out the received packets from the receiv 
ing buffer 102, based on the preservation addresses output 
from the playback pointer. 

0040. Then, sorting of the preservation addresses of the 
received packets will be described, referring to FIG. 4A 
through FIG. 4C. FIG. 4A, FIG. 4B, and FIG. 4C are 
drawings showing one example of memorized contents in 
the receiving pointer of the terminal apparatus according to 
the present embodiment. When a packet with a sequence 
number SN=3 and a buffer address=0008 is received under 
a state in which the contents of FIG. 4A are memorized in 
the pointer 104 for playback, the pointer 104 for playback 
newly memorizes the memorizing position of the packet 
which has bee newly received. As shown in FIG. 4B, the 
sequence number SN=3 and the buffer address=0008 are 
memorized in the pointer 104 for playback following 
addresses which have been memorized so far. 

0041. Then, the pointer 104 for playback sorts the memo 
rized addresses in order of sequence number. FIG. 4C is a 
drawing showing one example of addresses sorted in order 
of sequence number. Information with SN=2, and a buffer 
address=0008 is inserted between the one with SN=3 and the 
one with SN=4 by sorting them in order of sequence number. 
Moreover, the pointer 106 for preservation similarly per 
forms sorting operation of pieces of memorized address 
information in order of sequence number. 

0042. Thus, the communication terminal 100 according 
to the present embodiment decides whether the received 
time of the packet is before or after the playback time of the 
packet, and plays back a packet, using the packet for which 
the received time is before the playback time. 

0043. Then, operation in which a received packet is 
preserved will be described. FIG. 5 is a flow diagram 
showing one example of preservation operation of a 
received packet in the terminal apparatus according to the 
present embodiment. 

0044) In FIG. 5, it is decided at ST501 whether the 
receiving section 101 has received a packet. When a packet 
has been received, the operation proceeds to ST502. At 
ST502, the pointer 106 for preservation sorts the addresses 
in the receiving buffer in order of sequence number, after 
memorizing the sequence number and the address in the 
receiving buffer for the received packet in correspondence 
between both of them. 

0045. Then, the media conversion section 107 decides at 
ST503 whether the capacity of packets preserved in the 
receiving buffer 102 exceeds a threshold TH or not. When 
the capacity of the preserved packets does not exceed the 
threshold TH, the operation returns to ST501. And, when the 
capacity of the preserved packets exceeds the threshold TH, 
the operation proceeds to ST504. 

0046. At ST504, the media conversion section 107 reads 
out the data preserved in the receiving buffer 102, and 
converts the read data into ones with a form for preservation 
in the preservation memory 108. At ST505, the media 
conversion section 107 transfers the converted data to the 
preservation memory 108, and the data is preserved in the 
preservation memory 108. At ST506, data which the receiv 
ing buffer 102 has output to the media conversion section 
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107 are preserved in the preservation memory 108, and the 
receiving buffer 102 clears areas preserving the other data. 

0047 Thus, according to the terminal apparatus accord 
ing to the present embodiment, a received packet is pre 
served in the receiving buffer 102; it is decided in the 
playback decision section 103 whether the preserved packet 
is in time for the playback time; the playback order and the 
preservation address of the preserved packet which has been 
decided to be in time for the above time are memorized in 
the pointer 104 for playback; and the preserved packet is 
read according to the pointer 104 for playback. 

0048 And, the playback order and the preservation 
address of the preserved packet are memorized in the pointer 
106 for preservation; the preserved packet is read according 
to the pointer 106 for preservation; converted into a packet 
with a form by which the preserved packet may be memo 
rized in the preservation memory 108, and memorized there. 

0049. Thus, the memorized data may be arbitrarily read 
later for playback according to the terminal apparatus of the 
present embodiment, as packet data which are late for the 
playback time may be memorized without discarding of the 
data in a different manner from that of a conventional 
apparatus. 

0050 Thus, according to the terminal apparatus of the 
present embodiment, packets which are late for the playback 
time such as display time may be preserved at a receiving 
side without discarding of the packets by the following way: 
decision to discard packets is performed separately in play 
back processing and in preservation one; and specifically, 
packets, which are received before the playback time, are 
used for both of playback and preservation, and packets, 
which are received after the playback time, are used only for 
preservation. 

Embodiment 2 

0051 FIG. 6 is a block diagram showing a configuration 
of a terminal apparatus according to the embodiment 2 of the 
present invention. And, FIG. 7 is a block diagram showing 
a configuration of a server according to the present embodi 
ment. A terminal apparatus 600 in FIG. 6 requests to a server 
700 transmission of packets for images and Voices, and 
receives them. 

0052 The terminal apparatus 600 mainly comprises: a 
receiving section 601; a loss decision section 602; a priority 
decision section 603; a playback-time calculation section 
604; a round-trip-time (RTT) memorizing section 605; a 
retransmission-request decision section 606; a timer 607; a 
retransmission-request transmission section 608; and an 
immediate-retransmission-request transmission section 609. 

0053. The receiving section 601 receives a packet trans 
mitted from the server 700, and outputs it to the loss decision 
section 602. And, the receiving section 601 outputs a time 
stamp TS of the received packet to the playback-time 
calculation section 604. 

0054 The loss decision section 602 decides whether the 
SN of the received packet is obtained by addition of “1” to 
the SN of the previously received packet or not, and outputs 
the decision result to the priority decision section 603. The 
priority decision section 603 decides whether the priority of 
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the received packet is high or not, and outputs the decision 
result to the retransmission-request decision section 606. 
0.055 The playback-time calculation section 604 obtains 
playback time PLT of a packet by calculation of a relative 
time based on the assumption that the starting time of the 
session is “0”. Specifically, the playback-time calculation 
section 604 calculates the difference between the time stamp 
TS of the current packet and the time stamp TS0 at the 
starting time of the session to obtain the playback time PLT 
of the packet. 
0056. The round-trip-time memorizing section 605 
memorizes the memorized round-trip-time of data which 
have been received from the server 700. The retransmission 
request decision section 606 reads the data round-trip-time 
from the round-trip-time memorizing section 605, and 
decides whether the playback time PLT is smaller than the 
sum of the round trip time and the current time or not. Then, 
the retransmission-request decision section 606 outputs the 
decision result to the retransmission-request transmission 
section 608 and the immediate-retransmission-request trans 
mission section 609. The timer 607 counts time until a 
retransmission request (usual retransmission request) which 
is usually performed for a retransmission-request object 
packet is transmitted. 
0057 The retransmission-request transmission section 
608 transmits the retransmission request to the server 700 
when the decision result of the retransmission-request deci 
sion section 606 is a result by which the retransmission is 
requested. The immediate-retransmission-request transmis 
sion section 609 transmits the immediate retransmission 
request to the server 700 when the decision result of retrans 
mission-request decision section 606 is a result by which the 
immediate transmission is requested. 
0058. The server 700 shown in FIG.7 mainly comprises: 
a receiving section 701; a transmission queue control section 
702; a packet priority decision section 703; an buffer 704 for 
immediate retransmission; a buffer control section 705 for 
retransmission; a transmission section 706; a retransmis 
Sion-request receiving section 707; an immediate-retrans 
mission acceptance-or-rejection decision section 708; and a 
buffer 709 for after-retransmission. 

0059. In the first place, the operation of the server with 
the above-described configuration will be described. The 
server 700 is provided with an application function such as 
coding of images and Voices. The receiving section 701 
receives a packet from the application function, and outputs 
the received packet to the transmission queue control section 
702, and the packet priority decision section 703. Moreover, 
the receiving section 701 preserves the packet in the buffer 
709 for after-retransmission. 

0060. The transmission queue control section 702 con 
trols the transmission timing of a packet which has been 
received in the receiving section 701, and outputs the 
transmission timing of the packet to the transmission section 
706. The controlled packet is transmitted from the transmis 
sion section 706 to the terminal apparatus 600. 
0061 The packet priority decision section 703 decides 
the priority of a packet which the receiving section 710 has 
received, and preserves a packet, of which the priority is 
assumed to be high, in the buffer 704 for immediate retrans 
mission. Here, the priority is assumed previously to be given 
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to the packet by the application function. For example, in the 
application function, a packet indispensable for playback is 
assumed to be a packet with high priority, and a packet not 
indispensable for playback is done to be a packet with low 
priority. In addition, the priority of the packet may be set 
stepwise, reflecting the significance in the application func 
tion at playback. 

0062) A buffer control section 705 for retransmission 
identifies individual packets, using the sequence numbers 
given to the packets when the packets are preserved in the 
buffer 704 for immediate retransmission; and controls in 
what address memorizing area of the buffer 740 for imme 
diate retransmission the packets are preserved by correspon 
dence between the sequence numbers, and the memorizing 
addresses of the packets in the buffer 704 for immediate 
retransmission. 

0063. The transmission section 706 outputs the packets 
output from the buffer 709 for after retransmission according 
to timing instructed by the transmission queue control 
section 702. The retransmission-request receiving section 
707 receives an immediate retransmission request or a usual 
retransmission request. 

0064. The immediate-retransmission acceptance-or-re 
jection decision section 708 confirms the request which has 
been received in the retransmission-request receiving sec 
tion 707, and decides whether the immediate retransmission 
is needed or not. Subsequently, the immediate-retransmis 
sion acceptance-or-rejection decision section 708 instructs 
the buffer 704 for immediate retransmission or the buffer 
709 for after retransmission based on the decision result to 
transmit the packets. The buffer 709 for after retransmission 
memorizes the packets transmitted by usual transmission. 
0065. Then, the operation of the packet-retransmission 
request decision in the terminal apparatus 600 will be 
described. FIG. 8 is a flow diagram showing one example of 
the operation of the packet-retransmission-request decision 
in the terminal apparatus according to the present embodi 
ment. 

0.066. At ST801, the receiving section 601 of the terminal 
apparatus 600 receives packets output from the server 700. 

0067. The received packets includes packets (P=1) which 
are high in the priority (high priority), and packets (P=0) 
which are low in the priority (low priority), as shown in FIG. 
9. When the server 100 transmits the packets to which the 
priority has been given, the sequence numbers recorded in 
the header fields are increased by one whenever the packets 
are transmitted. 

0068. When the high-priority packets (P=1) are transmit 
ted, the high-priority-packet sequence numbers SNHPs of 
the high-priority packets (P=1) are also configured to be 
increased by one. For example, it is configured that the next 
packet with SN=2 has a sequence number SNHP=1 after 
addition of “1” to the SNHP, as the priority is the high 
priority P=1, though a packet with SN=1 has a sequence 
number SNHP=0, as the priority is the low priority P=0. 

0069. Then, the loss decision section 602 decides at 
ST802 whether the SN of the packet received this time is 
obtained by addition of “1” to the SN of the packet which 
has been previously received. 
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0070 Thereby, there will be a waiting state for receiving 
at ST812, as it is assumed that there is no lost packet in the 
packets which have been previously received, when the SN 
of the received packet is obtained by addition of “1” to the 
SN of the packet which has been previously received. In the 
case of the increase in the SN by a value but for “1”, it is 
decided after the next step ST803 whether retransmission 
request of the lost packet is performed or not, as there is a 
lost packet between a packet received this time and the 
packet which has been previously received. 
0071. At ST803, the priority decision section 603 decides 
whether the priority of the received packet is high or not. 
0072. As a result, When the priority of a packet which 
requests retransmission is not high, that is, when the packet 
has low priority, it is decided at ST804 whether the incre 
ment of the current SNHP from the SNHP of the packet 
previously received is “0” or not. If there is no lost packet 
in the received packets, SN is increased only by “1”, and 
there is no increase in SNHP. 

0073. Thereby, it is decided that there is no lost high 
priority packet, and the operation proceeds to ST812, if the 
increment of SNHP is “O’. In the case of the increase in the 
SN by a value but for “0”, it is decided that there is a lost 
high-priority packet, and the operation proceeds to ST806. 
0074. When the current packet is a high-priority packet 
according to the decided result at ST803, both SN and SNHP 
are increased by “1”, if there is no lost packet. Then, it is 
decided at ST805 whether the increment of the current 
SNHP from the SNHP of the high-priority packet previously 
received is “1” or not. 

0075. Therefore, it is decided that there is no lost high 
priority packet, and the operation proceeds to ST812, if the 
increment of SNHP is '1'. In the case of the increase in the 
SN by a value but for “1”, it is decided that there is a lost 
high-priority packet, and the operation proceeds to ST806. 
0076. At ST806, the playback-time calculation section 
604 obtains playback time PLT of a packet by calculation of 
a relative time based on the assumption that the starting time 
of the session is “0”. Specifically, the playback-time calcu 
lation section 604 calculates the difference between the time 
stamp TS of the current packet and the time stamp TS0 at the 
starting time of the session to obtain the playback time PLT 
of the packet. 
0077. At ST807 the retransmission-request decision sec 
tion 606 reads the data round-trip-time from the round-trip 
time memorizing section 605. At 808, the retransmission 
request decision section 606 decides whether the above 
described playback time PLT is smaller than the sum of the 
round trip time and the current time or not. 
0078. When the playback time PLT is larger than the sum 
of the sum of the round trip time and the current time, the 
operation proceeds to ST809, as playback may be performed 
after receiving retransmitted data. At ST809, the immediate 
retransmission-request transmission section 609 transmits 
the retransmission request to the server 700. 
0079) When the playback time PLT is smaller than the 
sum of the round trip time and the current time, the time 
when a retransmission packet is received comes after time to 
be played back. At ST810, the retransmission-request trans 
mission section 608 decides whether the timer 607 shows 
“O'” or not. 
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0080 When the timer 607 shows “0”, a retransmission 
request (usual retransmission request) which is usually per 
formed for a retransmission-request object packet is trans 
mitted at ST811, and the timer 607 is reset. When timer 607 
does not show “0”, the operation comes to a waiting state at 
ST812. 

0081. Here, information, by which an instruction is made 
to retransmit the packets after the server 700 receives a 
retransmission request, for example, when there is a small 
amount of transmission data, may be added to the usual 
retransmission request. 
0082 Then, the packet-retransmission operation of the 
server 700 which receives an immediate retransmission 
request or a usual retransmission request will be described. 
FIG. 10 is a flow diagram showing one example of the 
operation for packet retransmission processing in the server 
according to the present embodiment. 
0083. At ST1001, the retransmission-request receiving 
section 707 receives an immediate retransmission request or 
a usual retransmission request. 
0084. At ST1002, the immediate-retransmission accep 
tance-or-rejection decision section 708 confirms a request 
which has been received in the retransmission-request 
receiving section 707, and decides whether the immediate 
retransmission is needed or not. 

0085. When the immediate retransmission is needed, the 
operation proceeds to ST1005, at which the immediate 
retransmission is processed. And, when the immediate 
retransmission is not needed, the operation proceeds to 
ST10O3. 

0086. At ST1003, the transmission queue control section 
702 decides whether there is a received packet in the 
receiving section 601. When there is a received packet, the 
operation proceeds to ST1006, at which the received packet 
is transmitted. And, when there is no received packet, the 
operation proceeds to ST1004. 

0087. At ST1004, it is decided whether after retransmis 
sion by which packets are transmitted later is needed or not. 
Here, the after retransmission is, for example, to perform 
packet transmission later, when there are a Small amount of 
transmission data. When the after retransmission is needed, 
the operation proceeds to ST1007, at which the after trans 
mission processing is performed. When the after retransmis 
sion is not needed, the operation returns to ST1002. 
0088 At ST1005, the transmission queue control section 
702 reads packets corresponding to the immediate request 
from the buffer 704 for immediate retransmission, and 
transmits them from the transmission section 706 to the 
terminal apparatus 600. At ST1006, the transmission section 
706 transmits the received packet. At ST1007, an after 
retransmission packet is read from the buffer 709 for after 
retransmission, and transmitted from the transmission sec 
tion 706, for example, when there are a small amount of 
transmission data. 

0089. Thus, according to the terminal apparatuses 600, 
700 of the present embodiment, the terminal apparatus 600 
decides the presence of the lost packet data and the priority, 
when packet data are received; calculates the playback time 
of the received packet data; and performs the immediate 
retransmission request of the lost packet data with high 
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priority when the sum of the round-trip-time of the data to 
and from the transmission side and the current time is 
Smaller than the playback time, and makes the usual retrans 
mission request when the sum is larger than the playback 
time. Accordingly, the server 700 memorizes the packet data 
for transmission; performs immediate retransmission of 
memorized packet data corresponding to a immediate-re 
transmission request when the immediate-retransmission 
request is received; and retransmits, when a usual-retrans 
mission request is received, memorized packet data corre 
sponding to the usual-retransmission request only in the case 
of no transmission packet data. 
0090 Packet data for which retransmission request has 
been made may be played back without failure by the 
above-described processing, as retransmission request is 
made only when retransmission of lost packet data is in time 
for the playback. Moreover, the transmission bands may be 
effectively used, as lost packet data are retransmitted in the 
case of usual retransmission request only when there is in the 
server 700 no packet data to be transmitted to the terminal 
apparatus 600. 
0.091 Here, retransmission is performed in the above 
described examples, only when there are a small amount of 
usual data, and that of immediate-retransmission-request 
data. But, without limiting to the above examples, retrans 
mission may be performed all together after completion of 
data transmission. Moreover, retransmission is performed, 
only when there are a small amount of usual data, and that 
of immediate-retransmission-request data, and another 
retransmission may be performed all together after comple 
tion of data transmission when there are left retransmission 
data after completion of data transmission. 
0092. As is evident from the above description, packets 
which are late for the playback time such as display time 
may be preserved at a receiving side without discarding of 
the packets, and useless use of transmission bands, which is 
caused by retransmission of packets, may be controlled. 
0093. The present description is based on the prior Japa 
nese Patent Application No. 2000-206615, filed on Jul. 7, 
2000. The entire contents are incorporated herein by refer 
CCC. 
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1. A data receiving apparatus comprising: 

a reception section that receives packet data; 

a loss decision section that decides whether or not there is 
missing packet data among the received packet data; 

a playback time calculation section that calculates a 
playback time of the missing packet data; 

a retransmission request decision section that decides 
whether to transmit an immediate retransmission 
request or a usual retransmission request for the miss 
ing packet data, based on a round trip time of data 
between the data receiving apparatus and a transmis 
sion side, a current time and the playback time; and 

a retransmission request section that transmits the imme 
diate retransmission request or the usual retransmission 
request. 

2. The data receiving apparatus according to claim 1, 
wherein the retransmission request decision section trans 
mits the immediate retransmission request when a Sum of 
the round trip time and the current time is smaller than the 
playback time, and transmits the usual retransmission 
request when the sum of the round trip time and the current 
time is larger than the playback time. 

3. The data receiving apparatus according to claim 1, 
further comprising a priority decision section that decides a 
priority of the missing packet data, 

wherein the retransmission request section transmits the 
immediate retransmission request for the missing 
packet data whose priority is decided to be high when 
the sum of the round trip time and the current time is 
Smaller than the playback time. 

4. The data receiving apparatus according to claim 1, 
wherein, when there is a small amount of transmission data 
at the transmission side, the retransmission request section 
transmits the usual retransmission request to the transmis 
sion side. 


