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(57) ABSTRACT

The present invention discloses a method of data retrans-
mission in coordination service transmission and access
network gateway thereof. Wherein, the method includes: in
coordination service transmission, access network gateway
receives the service data requested by the coordination
terminal, caches the data and transmits it to the correspond-
ing destination terminal; the access network gateway
executes retransmission strategy, and when decides data
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retransmission is needed, retransmits the cached data to the
corresponding destination terminal. The access network
gateway is used to receive the service data requested by the
coordination terminal, to cache the data and transmit it to the
corresponding destination terminal, to retransmit the cached
data to the corresponding destination terminal when data
retransmission is needed. Using the present invention, to the
problem of service data retransmission in coordination ser-
vice transmission, the service data transmission efficiency is
effectively improved.
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101: In collaborative service transmission, an
access network gateway receives data of a service
requested by a collaborative terminal, and
transmits the data to target terminals after caching
the data

:

102: The access network gateway executes a
retransmission strategy, and when it is determined
that data retransmission is required, retransmits the
cached data to a corresponding target terminal
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Fig. 5
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1
METHOD OF DATA RETRANSMISSION IN
COLLABORATIVE SERVICE
TRANSMISSION AND ACCESS NETWORK
GATEWAY THEREOF

TECHNICAL FIELD

The disclosure relates to a retransmission technology, and
more particular to a method of data retransmission in
collaborative service transmission and an access network
gateway.

BACKGROUND

With the development of information technology, termi-
nal devices have been generally mounted with various
communication interfaces. It has become a method for
improving transmission efficiency to simultaneously per-
form transmission of a collaborative service using a plurality
of interfaces of a plurality of terminals through cooperation
of the terminals so as to achieve an aggregation effect of a
plurality of links.

In the transmission oriented to the collaborative service,
during the cooperation of the plurality of terminals, a
wireless link for cooperation may be affected by co-fre-
quency interference or a channel characteristic and a large
amount of data in the link may be lost during the transmis-
sion of the collaborative service because of the mobility of
terminals for cooperation. Thus, a lost data packet needs to
be retransmitted in time in order to ensure sequential trans-
mission of user services. Therefore, various transmission
protocols of a transmission layer are all provided with a
corresponding rapid retransmission strategy. During the data
transmission oriented to the collaborative service, after a
collaborative terminal applies for a service, the requested
service data is transmitted to each target terminal by a
service server via an original path or a switched path. Data
retransmission is required if there is data loss. The service
server executes a retransmission strategy. A retransmission
process is the same as the foregoing data transmission
process and a transmission path is shown by a thick solid
line in FIG. 1.

With respect to the data retransmission during the trans-
mission oriented to the collaborative service, since there is
a relatively long transmission time delay in link transmis-
sion, if the retransmission process is the same as the fore-
going data transmission process, a transmission path for the
retransmission is too long and thus the transmission path and
the transmission time delay may reduce the transmission
performance to further affect the data transmission effi-
ciency. The aggregation effect brought by the collaborative
transmission of the plurality of terminals can be hardly
reflected effectively, especially in a data transmission pro-
cess that requires higher real time.

SUMMARY

In view of this, the embodiments of the disclosure are
intended to provide a method of data retransmission in
collaborative service transmission and an access network
gateway, so as to improve the transmission efficiency of data
effectively with regard to data retransmission during trans-
mission oriented to a collaborative service.

To this end, the embodiments of the disclosure are imple-
mented as follows.

A method of data retransmission in collaborative service
transmission includes the following steps.
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In collaborative service transmission, an access network
gateway receives data of a service requested by a collab-
orative terminal, and transmits the data to target terminals
after caching the data.

The access network gateway executes a retransmission
strategy, determines that data retransmission is required and
retransmits the cached data to a corresponding target termi-
nal.

According to an embodiment of the disclosure, the step of
determining that the data retransmission is required includes
the following steps.

When the access network gateway receives response
messages from target terminals, if serial numbers in the
response messages are discontinuous, it is indicated that
there is a loss in the data transmitted to the target terminals
and it is determined that the data retransmission is required.

According to an embodiment of the disclosure, the step of
caching the data specifically includes that partitioned cach-
ing is performed by Internet Protocol (IP) addresses,
wherein the IP addresses are specifically IP addresses of the
target terminals.

According to an embodiment of the disclosure, when the
access network gateway changes, the method further
includes that a target access network gateway accesses an
original IP address via an access terminal, inquires a service
server for an original access network gateway, and estab-
lishes a data link with the original access network gateway;
when the data which needs to be retransmitted passes
through the data link, the original access network gateway
transmits the data to the corresponding target terminal via
forwarding of the target access network gateway, and emp-
ties a retransmission queue cache area after the retransmis-
sion succeeds.

An access network gateway is provided, wherein the
access network gateway is configured to receive data of a
service requested by a collaborative terminal, to transmit the
data to target terminals after caching the data, to determine
that data retransmission is required, and to retransmit the
cached data to the corresponding target terminal.

According to an embodiment of the disclosure, the access
network gateway specifically includes a new data cache
area, an information processing unit and a retransmission
queue cache area.

The new data cache area is configured to cache new data
received from a service server side.

The retransmission queue cache area is configured to
cache the data that has been transmitted to the corresponding
target terminal.

The information processing unit is configured to deter-
mine, according to serial numbers of response messages
from target terminals, that the data retransmission is
required, and to retransmit the cached data to the corre-
sponding target terminal.

According to an embodiment of the disclosure, the infor-
mation processing unit is further configured to, when the
serial numbers in the response messages are discontinuous,
determine that there is a loss in the data transmitted to the
target terminals and the data retransmission is required, and
to acquire the corresponding data from the retransmission
queue cache area to perform the data retransmission.

According to an embodiment of the disclosure, the
retransmission queue cache area is further configured to
perform transmission prior to transmission of the new data
in the new data cache area, wait for the response message
from the target terminal, and empty the cached data in the
retransmission queue cache area when the data is success-
fully transmitted to the target terminals.
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According to an embodiment of the disclosure, the new
data cache area is further configured to transmit the new data
to a corresponding target terminal after the cached data in
the retransmission queue cache area is emptied and to copy
the new data to a corresponding retransmission queue cache
area.

According to an embodiment of the disclosure, there are
at least two retransmission queue cache areas partitioned by
IP addresses of the target terminals.

A method according to an embodiment of the disclosure
includes that, in collaborative service transmission, an
access network gateway receives data of a service requested
by a collaborative terminal, and transmits the data to target
terminals after caching the data, wherein the access network
gateway executes a retransmission strategy, and when deter-
mining that data retransmission is required, retransmits the
cached data to the corresponding target terminal.

According to the embodiments of the disclosure, the
access network gateway is used to execute the retransmis-
sion strategy, which is different from the prior art in which
a service server is used to execute a retransmission strategy.
When it is determined that the data retransmission is
required, the access network gateway retransmits the cached
data to the corresponding target terminal. As such, a data
retransmission path is shortened, and thus a transmission
time delay is reduced. Therefore, the transmission efficiency
of data can be improved effectively.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a data transmission path
according to an embodiment of the disclosure compared
with the prior art;

FIG. 2 is a schematic diagram of an implementation
process based on a principle of a method according to an
embodiment of the disclosure;

FIG. 3 is a structural diagram of components in a system
according to an embodiment of the disclosure;

FIG. 4 is a schematic diagram of an implementation
process of the first application example of the method
according to an embodiment of the disclosure; and

FIG. 5 is a schematic diagram of an implementation
process of the second application example of the method
according to an embodiment of the disclosure.

DETAILED DESCRIPTION

In the embodiments of the disclosure, in collaborative
service transmission, an access network gateway receives
data of a service requested by a collaborative terminal, and
transmits the data to target terminals after caching the data.
Further, the access network gateway executes a retransmis-
sion strategy, and when it is determined that data retrans-
mission is required, retransmits the cached data to a corre-
sponding target terminal.

Implementation of the technical solutions will be further
described in detail below in combination with the accom-
panying drawings.

FIG. 2 shows a method of data retransmission in collab-
orative service transmission. The method mainly includes
the following steps.

Step 101: In collaborative service transmission, an access
network gateway receives data of a service requested by a
collaborative terminal, and transmits the data to target
terminals after caching the data.
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Step 102: The access network gateway executes a retrans-
mission strategy, and when determining that data retrans-
mission is required, retransmits the cached data to a corre-
sponding target terminal.

Method Embodiment

the present embodiment is a complete embodiment of a
retransmission method according to the disclosure, which
includes the following steps.

Step 201: A collaborative terminal requests a service, and
the requested service data is transmitted to target terminals
by a service server via an access network gateway.

Herein, the access network gateway will cache the
received data in this step. Received new data may be cached
by a new data cache area of the access network gateway, and
is copied to a corresponding retransmission queue cache
area. The new data cache area can forward the new data to
a corresponding target terminal only after the retransmission
queue cache area is emptied. That is, the data for retrans-
mission is transmitted prior to the new data, wherein there
are at least two retransmission queue cache areas partitioned
by IP addresses of target terminals. Therefore, the new data
cache area caches new data received from the service server
side and copies the new data to a corresponding retransmis-
sion queue cache area, which means that the new data is
copied to the retransmission queue cache area distinguished
by and corresponded to an IP address of the target terminal.
In this way, if the response messages returned by the target
terminals are received later and it is determined that there is
data loss, the retransmission queue cache area corresponding
to the IP address of the target terminal may be found
according to an IP address in a response message returned by
the target terminal. An information processing unit may
execute data retransmission according to the data for retrans-
mission cached in the retransmission queue cache area.

Noted that herein, both the new data cache areas and the
retransmission queue cache areas may be partitioned by IP
addresses so as to distinguish respective target terminals to
which data is transmitted. The IP addresses may be
addresses of a plurality of target terminals. That is, the
access network gateway parses, after receiving the new data,
an IP address of a target terminal to which the data is
transmitted, and then caches the received data into corre-
sponding cache areas according to the IP address.

Generally, it is believed that a plurality of terminals
participating in collaboration all need to be connected to a
core network via one or more access network gateways
having stronger processing and storage capabilities than a
common terminal.

Step 202: The access network gateway receives response
messages from the target terminals.

Herein, the response messages from the target terminals
may be received by the information processing unit of the
access network gateway in this step.

Step 203: The access network gateway determines
whether there is data loss and whether it is necessary to
perform data retransmission according to the response mes-
sages from the target terminals. If the data is successfully
transmitted to the corresponding target terminal, Step 204 is
executed. Otherwise, Step 205 is executed.

Herein, the step of determining may be performed by the
information processing unit of the access network gateway.

The information processing unit determines whether the
data is successfully transmitted according to the response
messages from the target terminals, empties a corresponding
retransmission queue cache area if the data is transmitted
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successfully, and retransmits the lost data via the retrans-
mission queue cache area if there is data loss.

Step 204: The access network gateway empties the cor-
responding retransmission queue cache areas.

Step 205: The access network gateway retransmits the lost
data.

Herein, Step 204 and Step 205 are implemented via the
retransmission queue cache areas of the access network
gateway. The retransmission queue cache areas are different
from the new data cache area included in the access network
gateway. Specifically, the new data cache area is configured
to temporarily store the new data received from the service
server side, waits and forwards the new data to the corre-
sponding target terminal until the corresponding retransmis-
sion queue cache area is emptied, and copies the new data
to the corresponding retransmission queue cache area to be
stored temporarily. However, the priority of a retransmission
queue cache area is higher than that of the new data cache
area. That is, the data for retransmission is transmitted prior
to the new data. The new data can be transmitted only after
the corresponding retransmission queue cache area is emp-
tied. The retransmission queue cache area is configured to
temporarily store service data transmitted to a target termi-
nal, wait for a response message from the target terminal,
and empty a retransmission queue cache area if the trans-
mission succeeds, and retransmit lost data otherwise.

Further, when the access network gateway of the terminal
changes (i.e. network switching occurs) because the terminal
moves or a peripheral network environment changes, the
method further includes the following content.

Network switching is performed because the terminal
moves or the network environment changes, and the access
network gateway changes (hereinafter, the previous access
network gateway is called as an original access network
gateway, and a new access network gateway is called as a
target access network gateway).

The target access network gateway accesses an original IP
address via an access terminal, and inquires the service
server for the original access network gateway, and estab-
lishes a data link with the original access network gateway.

The data that needs to be retransmitted is transmitted to
the target terminal by the original access network gateway
via forwarding of the target access network gateway, and the
retransmission queue cache area is emptied after the retrans-
mission succeeds.

An access network gateway is configured to implement
determination and execution of a data retransmission deci-
sion. The access network gateway may be compatible with
an existing multi-stream concurrent transmission protocol
(e.g. Stream Control Transmission Protocol (SCTP), Multi-
path Transmission Control Protocol (MPTCP) and so on) so
as to enable the access network gateway to cache a data
stream to a connected terminal device and to complete rapid
data retransmission when there is data loss.

The access network gateway includes an information
processing unit, a new data cache area and a retransmission
queue cache area. The access network gateway allocates two
cache areas (the new data cache area and the retransmission
queue cache area) for each of target terminals connected,
and partitions the cache areas by the IP addresses of the
target terminals.

The information processing unit is configured to receive
response messages from the target terminals with respect to
received data packets, distinguish the cache areas corre-
sponding to different target terminals according to IP
addresses of the response messages, determine whether
there is loss in the data packets according to serial numbers
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of the received packets in the response messages, and
formulate retransmission decisions to control operations of
emptying retransmission queue cache areas or push retrans-
mission data to corresponding target terminals. Herein, the
operation of determining whether there is loss in the data
packets according to the serial numbers refers to that if the
serial numbers are discontinuous, it is indicated that there is
data loss, and data needs to be retransmitted to a target
terminal corresponding to a missing serial number.

The new data cache area is configured to temporarily store
new data received from a service server side, and forward
the new data to a corresponding target terminal after a
retransmission queue cache area is emptied, and copy the
new data to the corresponding retransmission queue cache
area to be stored temporarily.

The retransmission queue cache area is provided with a
higher priority than the new data cache area. That is, data for
retransmission is transmitted prior to the new data. The new
data may be transmitted only after the retransmission queue
cache area is emptied. The retransmission queue cache area
is configured to temporarily store data transmitted to a target
terminal, wait for a response message from the target
terminal, empty the retransmission queue cache area if the
data is transmitted successfully, and retransmit lost data
otherwise.

To sum up, a method of data retransmission and an access
network gateway provided by the embodiments of the
disclosure can improve transmission efficiency effectively.
As shown by the solid lines in FIG. 1, when a retransmission
decision is determined and executed by the access network
gateway, since the access network gateway and a target
terminal are within a range of one to two hops, information
regarding service loss at the terminal may be acquired in
time, the retransmission decision may be made as soon as
possible, and data retransmission may be performed via an
optimized link, thereby saving a bandwidth between a server
and a communication network and retransmission time,
improving transmission performance, and having excellent
effect especially for a collaborative service that requires
higher real time performance.

Specific examples will be described in detail below.

FIG. 3 shows a structural diagram of components of an
access network gateway according to an embodiment of the
disclosure. The access network gateway in this embodiment
includes an information processing unit 301, a retransmis-
sion queue cache area 302, and a new data cache area 303.

The information processing unit 301 is configured to
receive response messages from connected terminal devices
in a perception extension layer for received data packets,
distinguish caches areas of different terminals via IP
addresses of the response messages, determine whether
there is loss of data packets according to serial numbers of
the received packets in the response messages, and formu-
late a retransmission decision to control operations of emp-
tying the retransmission queue cache area or pushing
retransmission data to a corresponding terminal device.

The retransmission queue cache area 302 is provided with
a higher priority than the new data cache area. That is, the
data for retransmission is transmitted prior to the new data.
The new data may be transmitted only after the retransmis-
sion queue cache area is emptied. The retransmission queue
cache area is configured to temporarily store data transmit-
ted to a target terminal, wait for a response message from the
target terminal, empty the cache area if the data is transmit-
ted successfully, and retransmit lost data otherwise.

The new data cache area 303 is configured to temporarily
store new data received from a server side, and forward the
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new data to a corresponding target terminal after the retrans-
mission queue cache area is emptied, and copy the new data
to the corresponding retransmission queue cache area to be
stored temporarily.

Application Example 1

a scenario in which various modules in an access network
gateway perform retransmission decision and execution.

The present example is shown in FIG. 4, and includes the
following steps.

Step 401: A service requested by a collaborative terminal
is transmitted to target terminals by a service provider server
end via the access network gateway.

In this step, it is generally believed that a plurality of
terminals participating in collaboration all need to be con-
nected to a core network via one or more access network
gateways having stronger processing and storage capabili-
ties than a common terminal.

Step 402: A new data cache area of the access network
gateway is configured to cache new data received, and
forward the received new data to a corresponding target
terminals.

After receiving the new data, the access network gateway
first parses IP addresses of target terminals to which the data
is transmitted, and then caches the data into the correspond-
ing cache area according to the IP addresses. Since the new
data cache area has a lower priority than a retransmission
queue cache area, the data in the new data cache area may
be transmitted only after data in the retransmission queue
cache area is emptied.

Step 403: An information processing unit receives
response messages from the target terminals.

Step 404: The information processing unit determines
whether the data is transmitted successfully according to
serial numbers of the response messages of the target
terminals. Step 405 is executed if the data is transmitted
successfully and Step 406 is executed if there is data loss.

Step 405: A corresponding retransmission queue cache
area is emptied.

Step 406: Lost data is retransmitted via the retransmission
queue cache area.

Application Example 2

A scenario in which the service continuity is maintained
after network switching.

The present example is shown in FIG. 5 and includes the
following steps.

Step 501: A network is switched due to mobility of a
terminal or a change of a network environment, and thus an
access network gateway changes.

Step 502: A target access network gateway accesses an
original IP address via an access terminal and inquires a
server for an original access network gateway, and estab-
lishes a data link with the original access network gateway.

Step 503: Data that needs to be retransmitted is transmit-
ted to a target terminal by the original access network
gateway via the target access network gateway until a
retransmission queue cache area is emptied.

What are described above are only preferred embodi-
ments of the disclosure, but are not used for limiting the
protection scope of the disclosure.

INDUSTRIAL APPLICABILITY

According to the embodiments of the disclosure, an
access network gateway executes a retransmission strategy,
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and when it is determined that data retransmission is
required, retransmits the cached data to a corresponding
target terminal. According to the embodiments of the dis-
closure, the access network gateway is used to retransmit the
cached data to the corresponding target terminal when it is
determined that the data retransmission is required, which is
different from the prior art in which a service server is used
to execute a retransmission strategy. Since a data retrans-
mission path is shortened, a transmission time delay is
reduced and thus the data transmission efficiency can be
improved effectively.

What is claimed is:

1. A method of data retransmission in collaborative ser-
vice transmission, comprising:

in the collaborative service transmission, caching, by a
new data cache memory of an access network gateway,
data of a service requested by a collaborative terminal,
wherein the data is new data received from a service
server side,

transmitting, by the new data cache memory, the data to
target terminals when a retransmission queue cache
memory of the access network gateway is emptied, and
then copying the data to the retransmission queue cache
memory for caching; wherein the data that has been
transmitted to the target terminals is cached in the
retransmission queue cache memory;

executing, by an information processor of the access
network gateway, a retransmission strategy, determin-
ing that data retransmission is required, and retrans-
mitting the cached data in the retransmission queue
cache memory to a corresponding target terminal.

2. The method according to claim 1, wherein the step of
determining that the data retransmission is required com-
prises:

receiving, by the information processor of the access
network gateway, response messages from the target
terminals, and determining that there is a loss in the
data transmitted to the target terminals and the data
retransmission is required when serial numbers in the
response messages are discontinuous.

3. The method according to claim 1, wherein the step of
caching the data comprises: performing partitioned caching
according to Internet Protocol (IP) addresses, wherein the IP
addresses are the IP addresses of the target terminals.

4. The method according to claim 1, wherein when the
access network gateway changes, the method further com-
prises: accessing, by a target access network gateway, an
original IP address via an access terminal, inquiring a service
server for an original access network gateway, and estab-
lishing a data link with the original access network gateway;
when the data which needs to be retransmitted passes
through the data link, transmitting, by the original access
network gateway, the data to the corresponding target ter-
minal via forwarding of the target access network gateway,
and emptying a retransmission queue cache area after the
retransmission succeeds.

5. An access network gateway, wherein the access net-
work gateway comprises:

a new data cache memory configured to cache data of a
service requested by a collaborative terminal, wherein
the data is new data received from a service server side,
and to transmit the data to target terminals when a
retransmission queue cache memory is emptied and
then to copy the data to the retransmission queue cache
memory for caching;
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the retransmission queue cache memory is configured to
cache the data that has been transmitted to the target
terminals;

an information processor configured to determine that

data retransmission is required, and to retransmit the
cached data in the retransmission queue cache memory
to a corresponding target terminal.

6. The access network gateway according to claim 5,
wherein

the information processor is further configured to deter-

mine, according to serial numbers of response mes-
sages from the target terminals, that the data retrans-
mission is required, and to retransmit the cached data in
the retransmission queue cache memory to the corre-
sponding target terminal.

7. The access network gateway according to claim 6,
wherein the information processor is further configured to,
when the serial numbers in the response messages are
discontinuous, determine that there is a loss in the data
transmitted to the target terminals and the data retransmis-
sion is required, and to acquire the corresponding data from
the retransmission queue cache memory to perform the data
retransmission.

10

15

20

10

8. The access network gateway according to claim 6,
wherein the retransmission queue cache memory is further
configured to perform transmission prior to transmission of
the new data in the new data cache memory, wait for the
response message from the target terminal, and empty the
cached data in the retransmission queue cache memory
when the data is successfully transmitted to the correspond-
ing target terminal.

9. The access network gateway according to claim 6,
wherein the new data cache memory is further configured to
transmit the new data to a corresponding target terminal after
the cached data in the retransmission queue cache area is
emptied and to copy the new data to a corresponding
retransmission queue cache memory.

10. The access network gateway according to claim 9,
wherein there are at least two retransmission queue cache
memories partitioned by Internet Protocol (IP) addresses of
target terminals.

11. The method according to claim 2, wherein the step of
caching the data comprises: performing partitioned caching
according to Internet Protocol (IP) addresses, wherein the IP
addresses are the IP addresses of the target terminals.
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