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METHOD AND DEVICE FOR MESSAGE
RETRANSMISSION

TECHNICAL FIELD

[0001] The present invention relates to the field of mobile
communication, in particular to a method and a device for
message retransmission.

BACKGROUND

[0002] Radio Link Control (RLC) protocol layer is a sub-
layer of Layer 2 (L2) in radio interface protocol stack of Long
Term Evolution (LTE), located between a Media Access Con-
trol (MAC) layer and a Packet Data Convergence Protocol
(PDCP) layer. The RCL protocol layer has functions includ-
ing link control, segmentation, reorganization, cascading,
user data transmission, error correction, protocol error detec-
tion, restoration and so on, and provides segmentation and
retransmission services for user and control data.

[0003] Each RLC protocol entity is configured by the Radio
Resource Control (RRC) layer, and includes three data trans-
mission modes: Transparent Mode (TM), Unacknowledged
Mode (UM) and Acknowledged Mode (AM).

[0004] For an Automatic Repeat Request (ARQ) in the
acknowledged mode, first, a status report is sent to a sending
terminal by a receiving terminal; and then the sending termi-
nal determines which Protocol Data Unit (PDU) messages
have been received by the receiving terminal and which PDU
or PDU fragments have not yet been received according to
ACK_SN and NACK_SN in the status report, and retransmits
the PDU messages that have not been received to the receiv-
ing terminal, thereby guaranteeing the reliability of data
transmission.

[0005] According to 36.322 protocol, there are two ways
for triggering the status report: the RLC sending terminal
triggers the status report by means of polling (a polling timer
is time out); the RLC receiving terminal detects a failure of
the PDU reception (a rearrangement timer is time out). In the
36.322 protocol, the packaging process of status report under
the acknowledged mode is described as follows: for PDUs
that have not been received completely within the rearrange-
ment detection interval of the receiving window, the status
report is packaged according to the serial numbers of the
PDUs (that is, the serial numbers of the messages that have
not been received completely) ascending from smaller to
larger in turn, until the size of the status report meets the size
of the available bandwidth indicated by the lower layer.
[0006] FIG.1 and FIG. 2 respectively show schematic dia-
grams when the data transmission window stays in moving
status and halt status in related technologies, wherein the
window sizes of both the sending window and the receiving
window are Window_Size=512, window element being
shadow indicates that a whole PDU has been received, half of
the window being shadow indicates that only a part of the
PDU has been received, still one or more PDU fragments have
not been received.

[0007] FIG. 1 shows the schematic diagram when the data
transmission window stays in moving status in related tech-
nologies. Specifically, a minimum serial number of the PDU
that has not been received by the receiving window is >0, that
is, VR(R)=i>0, while VR(H)=512, so VR(H)-VR(R)
>512=Window_Size, indicating that the receiving window is
not full and is in moving status. At this time, the sending
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window is also in moving status, therefore VI(S) can move
backwards to send new message data.

[0008] However, during transmission of air interface data, a
case in which the window stays in halt status is also possible.
FIG. 2 shows the schematic diagram when the data transmis-
sion window stays in halt status in related technologies. Spe-
cifically, the minimum serial number of the PDU that has not
been received by the receiving window is 0, that is, VR(R)=0,
while VR(H)=512, so VR(H)-VR(R)=512=Window_Size,
indicating that the receiving window is full and stays in halt
status. When the receiving window is in halt status, the send-
ing window is also undoubtedly in halt status (as Window_
Size=VT(S)-VT(A), at this time, VT(S)ZVR(H) and VT(A)
=VR(R)), and VT(S) is unable to move backward to send
new message data. The halt status ends only when the PDU
with the serial number of 0 is retransmitted by the sending
terminal and acknowledged of its receiving by the receiving
terminal. Therefore, when the window stays in halt status, the
data transmission is interrupted and the transmission speed of
air interface data is seriously affected.

[0009] FIG. 3 shows a schematic diagram of the status
report in related technologies. As shown in FIG. 3, each line
of 8 bits in the status report represents 1 byte, and each status
report at least includes one ACK_SN;, several NACKs and
several E1s and E2s. ACK_SN (10 bits) represents the final
serial number position of the status report detection interval,
that is, what the status report reports to the sending terminal is
the reception situation of messages with the serial numbers
before the ACK_SN. NACK is composed of NACK_SN and
SO domain (optional), wherein NACK_SN (10 bits) indicates
that the PDU or PDU fragment with the message serial num-
ber being SN has not been received. When it is the PDU
fragment that has not been received, the NACK further
includes an SO domain including an SOstart (15 bits) and an
SOend (15 bits) for indicating the start position and end
position of the unreceived PDU fragment in the PDU. The E1
is used for identifying whether there is a further NACK fol-
lowing the ACK_SN/NACK, and E2 is used for identifying
whether there is an SO domain following the NACK_SN.
[0010] Scheduling bandwidth, also called available band-
width, refers to that available scheduling bandwidth allocated
for RLC by the MAC according to the size of message data to
be sent when there is message data to be transmitted in the
RLC buffer and a Buffer Status Report (BSR) is sent to the
MAC. The available scheduling bandwidth is generally
unequal to the size of the message data to be sent, and the
packaging principle of RL.C is to send message data as much
as possible according to the size of the available bandwidth.
When RLC retransmits a PDU, if the scheduling bandwidth is
greater than the size of the data to be sent, MAC layer needs
to add a Padding after the MAC PDU to adapt to the sched-
uling bandwidth; if the scheduling bandwidth is smaller than
the size of the message data to be sent, the PDU to be retrans-
mitted needs to be divided into fragments. Under good air
interface situation, generally, the status report can be sched-
uled sufficiently, that is, the NACKs corresponding to the
rearrangement detection interval of the receiving terminal can
all be sent to the sending terminal; while under poor air
interface situation, the status report is sent as much as pos-
sible according to the size of the bandwidth.

[0011] Under certain conditions, RL.C entity receiving ter-
minal has retransmission requirements for certain PDU frag-
ments, if the available bandwidth is insufficient at this time so
that the NACK with the message serial number being VR(R)
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is not included in the status report sent to the sending terminal
by the receiving terminal, only when a new turn of status
report is triggered when the arrangement timer or polling
timer is time out again, it is possible to construct the NACK
with the message serial number being VR(R) in a status report
of'a new round to request the sending terminal to retransmit
PDU fragments corresponding to VR(R).

[0012] A method for message retransmission has been dis-
closed in related technologies, wherein when the receiving
terminal constructs a status report, an NACK truncated by the
available bandwidth is abandoned without sending, and only
the NACK before the truncated NACK is constructed into the
status report to be sent. As shown in FIG. 3, the available
bandwidth of RLC is only 13 bytes far less than the length of
the status report corresponding to the arrangement detection
interval, the SOend domain of the third NACK is just trun-
cated by the available bandwidth and unable to be sent com-
pletely. At this time in the method for message retransmis-
sion, only a status report including the previous two NACKs
is sent and the third NACK truncated by the available band-
width is abandoned, that is, only a status report of 9 bytes is
sent.

[0013] The inventor found that in the method for message
retransmission in related technologies, the NACK truncated
by the available bandwidth is abandoned no matter under
which status of the data transmission window, resulting in
that under a case in which the window is full to halt, the halt
status can only be released after at least one arrangement
timer cycle or polling timer cycle, thereby resulting in air
interface data transmission delay and low transmission speed.

SUMMARY

[0014] The purpose of the present invention is to provide a
message retransmission solution, so as to effectively avoid
the problem that in the method for message retransmission in
related technologies, an NACK truncated by the available
bandwidth is abandoned no matter under which status of the
data transmission window, resulting in air interface data
transmission delay and low transmission speed under a case
in which the window is full to halt.

[0015] In the embodiment of the present invention, a
method for message retransmission is provided and com-
prises: constructing a first status report by a receiving termi-
nal according to a message to be retransmitted, reading a
message serial number of a truncated non-acknowledgement
(NACK) which is truncated by an available bandwidth from
the first status report, calculating a difference value between
a front edge serial number of a receiving window of the
receiving terminal and the message serial number of the trun-
cated NACK, comparing the difference value with a given
threshold, and taking a part before a truncation site as a
second status report; constructing a third status report accord-
ing to a comparison result and the second status report; send-
ing the third status report by the receiving terminal; and
retransmitting the message by a sending terminal according
to the received third status report.

[0016] Further, in the described method for message
retransmission, the step of constructing the third status report
according to the comparison result and the second status
report may comprise: if the difference value is less than the
given threshold, abandoning the truncated NACK in the sec-
ond status report to obtain the third status report.

[0017] Further, in the described method for message
retransmission, the step of constructing the third status report
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according to the comparison result and the second status
report may comprise: if the difference value is greater than the
given threshold and the message serial number of the trun-
cated NACK is equal to that of a previous NACK in the
second status report, abandoning the truncated NACK in the
second status report, and setting an end position of a retrans-
mission segmentation interval of the previous NACK to be
0x7FFF to obtain the third status report.

[0018] Further, in the described method for message
retransmission, the step of constructing the third status report
according to the comparison result and the second status
report may comprise: if the difference value is greater than the
given threshold and the message serial number of the trun-
cated NACK is not equal to that of the previous NACK in the
second status report, constructing the third status report
according to a position of the truncation site.

[0019] Further, in the described method for message
retransmission, the step of constructing the third status report
according to the comparison result and the second status
report may comprise: if the difference value is greater than the
given threshold and the truncated NACK is a first NACK in
the second status report, constructing the third status report
according to the position of the truncation site.

[0020] Further, in the described method for message
retransmission, the step of constructing the third status report
according to the position of the truncation site may comprise:
if the truncation site is within an SO domain of the truncated
NACK, abandoning the SO domain in the second status report
to obtain the third status report.

[0021] Further, in the described method for message
retransmission, the step of constructing the third status report
according to the position of the truncation site may comprise:
if the truncation site is not within an SO domain of the trun-
cated NACK, abandoning the truncated NACK in the second
status report to obtain the third status report.

[0022] On the other hand, in the embodiment of the present
invention, a device for message retransmission is also pro-
vided and comprises: a threshold comparison module for
constructing a first status report according to a message to be
retransmitted, reading a message serial number of a truncated
non-acknowledgement (NACK) which is truncated by an
available bandwidth from the first status report, calculating a
difference value between a front edge serial number of a
receiving window of a receiving terminal and the message
serial number of the truncated NACK, comparing the differ-
ence value with a given threshold, and taking a part before a
truncation site as a second status report; a status report con-
structing module for constructing a third status report accord-
ing to a comparison result and the second status report; a
status report sending module for sending the third status
report; and a retransmission module for retransmitting the
message according to the received third status report.

[0023] Further, in the described device for message retrans-
mission, the status report constructing module may comprise:
adetermination unit for determining a status of the message to
be retransmitted according to the comparison result and a
position relationship among the truncation site, the truncated
NACK and the first status report; and an adjustment unit for
adjusting the second status report according to the status of
the message to be retransmitted to obtain the third status
report.

[0024] Further, the described device for message retrans-
mission may further comprise: a message receiving module
for receiving the message from a sending terminal; a message
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delivery module for delivering the message; and a status
report triggering module for triggering the first status report
according to the message.

[0025] Inthe embodiment, the difference value between the
front edge serial number of the receiving window of the
receiving terminal and the message serial number of the trun-
cated NACK is firstly calculated, the difference value is com-
pared with the given threshold, and then the second status
report is adjusted according to the comparison result to obtain
the third status report. As the comparison result contains the
status information of the data transmission window, different
construction methods can be adopted with respect to different
status of the data transmission window to obtain the third
status report; therefore, under various status situations of the
data transmission window, air interface data transmission can
be performed in time, the air interface data transmission
speed and efficiency are improved, and the problem is effec-
tively avoided that in the method for message retransmission
in related technologies, the NACK truncated by the available
bandwidth is abandoned no matter under which status of the
data transmission window, resulting in air interface data
transmission delay and low transmission speed under a case
in which the window is full to halt.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Drawings elaborated herein are only provided for
further understanding of the present invention and form a part
of the application; illustrated embodiments of the present
invention and elaboration thereof are used for explaining the
present invention without forming any improper limit for the
present invention. In the drawings:

[0027] FIG. 1 shows a schematic diagram when the data
transmission window stays in moving status in related tech-
nologies;

[0028] FIG. 2 shows a schematic diagram when the data
transmission window stays in halt status in related technolo-
gies;

[0029] FIG. 3 shows a schematic diagram of a status report

in related technologies;

[0030] FIG. 4 shows a flow chart of a method for message
retransmission according to an embodiment of the present
invention;

[0031] FIG.5 shows a flow chart of the method for message
retransmission according to a preferred embodiment of the
present invention;

[0032] FIG. 6 shows a schematic diagram of a status report
corresponding to FIG. 5;

[0033] FIG. 7 shows a schematic diagram of another status
report corresponding to FIG. 5;

[0034] FIG. 8 shows a structural diagram of a device for
message retransmission according to an embodiment of the
present invention; and

[0035] FIG. 9 shows a structural diagram of the device for
message retransmission according to a preferred embodiment
of the present invention.

DETAILED DESCRIPTION

[0036] The present invention will be described in details
with reference to drawings and in combination with embodi-
ments.

[0037] FIG. 4 shows a flow chart of a method for message
retransmission according to an embodiment of the present
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invention; the method for message retransmission may be
applied in a radio link control layer and comprises the fol-
lowing steps:

[0038] Step S10: constructing a first status report according
to a message to be retransmitted, reading a message serial
number NACK_SN of a truncated NACK which is truncated
by an available bandwidth from the first status report, calcu-
lating a difference value X between a front edge serial number
VR(H) of a receiving window of a receiving terminal and the
message serial number NACK_SN of the truncated NACK,
comparing the difference value X with a given threshold X,
and taking a part before the truncation site in the first status
report as a second status report;

[0039] Step S20: constructing a third status report accord-
ing to the comparison result and the second status report;
[0040] Step S30: sending the third status report by the
receiving terminal; and

[0041] Step S40: retransmitting the message by the sending
terminal according to the received third status report.

[0042] In Step S10 of the embodiment above, first, the
difference value X between the front edge serial number
VR(H) of the receiving window of the receiving terminal and
the message serial number NACK_SN of the truncated
NACK is calculated, wherein the front edge serial number
VR(H) of the receiving window is the maximum value of the
message serial number within the receiving window, X is the
distance between the NACK_SN and the front edge serial
number VR(H) of the receiving window and X&[0, Window _
Size]. The difference value X is compared with the given
threshold X ;, and the part before the truncation site in the first
status report is taken as the second status report. X is used as
a standard for determining the status of the data transmission
window, therefore, the current status of the data transmission
window can be obtained by comparison of X and X, if X€[O0,
X o), it is indicated that the receiving window is in good
moving status; if XE[X,, Window_Size], it is indicated that
the receiving window is to be full to halt. In step S20, the
status of the receiving window can be obtained according to
the comparison result, when the receiving window stays in
different status, different construction methods can be respec-
tively adopted to obtain the third status report. In step S30, the
receiving terminal sends the third status report to the sending
terminal. In step S40, the sending terminal retransmits the
message according to the third status report from the receiv-
ing terminal. In the embodiment, under various status situa-
tions of the data transmission window, air interface data trans-
mission can be performed in time, the air interface data
transmission speed and efficiency are improved, and the prob-
lem is effectively avoided that in the method for message
retransmission in related technologies, the NACK truncated
by the available bandwidth is abandoned no matter under
which status of the data transmission window, resulting in air
interface data transmission delay and low transmission speed
under a case in which the window is full to halt.

[0043] Preferably, in the described method for message
retransmission, step S20 specifically comprises: if the differ-
ence value X is less than the given threshold X ,, abandoning
the truncated NACK in the second status report to obtain the
third status report.

[0044] Inthe embodiment, the given threshold can be set to
be X,=Window_Size-N, wherein N is an integer and NE(O,
Window_Size/2), if the difference value X is less than the
given threshold X, that is, X&(0, Window_Size-N), it is
indicated that the receiving window is in good moving status,
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at this time, the air interface data transmission is unob-
structed, the retransmission request for the PDU or PDU
fragment corresponding to the truncated NACK can be sent in
a status report of the next round, therefore, when the third
status report is constructed, the truncated NACK in the sec-
ond status report is abandoned. As the receiving window is in
good moving status at this time, it is unnecessary to retain the
truncated NACK when the third status report is constructed,
thereby saving air interface transmission resources.

[0045] Preferably, in the described method for message
retransmission, step S20 specifically comprises: if the differ-
ence value is greater than the given threshold, and the mes-
sage serial number of the truncated NACK is equal to that of
aprevious NACK in the second status report, abandoning the
truncated NACK in the second status report, and setting an
end position of a retransmission segmentation interval of the
previous NACK to be Ox7FFF to obtain the third status report.
[0046] Intheembodiment, it is set that X ,=Window_Size—
N, so if the difference value X is greater than the given
threshold X, that is, X€[ Window_Size-N, Window_Size],
it is indicated that the receiving window is to be full to halt. At
this time, if the message serial number of the truncated NACK
is equal to that of the previous NACK in the second status
report, it is indicated that the PDU fragment requested for
retransmission by the truncated NACK and the PDU frag-
ment requested for retransmission by the previous NACK
belong to a same PDU, and the PDU fragment requested by
the truncated NACK is the subsequent PDU fragment of that
requested by the previous NACK. However, due to limit of the
available bandwidth, it is unable to completely represent the
information of the subsequent PDU fragment to request
retransmission by the sending terminal, so the truncated PDU
is abandoned and the end position of the PDU fragment
corresponding to the previous NACK is modified to be
0x7FFF, Ox7FFF corresponds to the end position of the PDU,
that is, it is represented in the previous NACK that the PDU
fragment within the segmentation interval of [SOstart,
0x7FFF], namely, the PDU fragment from SOstart to the end,
are requested for retransmission. Under the condition that it is
unable to completely represent the information of the PDU
fragment corresponding to the truncated NACK due to lim-
ited available bandwidth, the embodiment fully utilizes the
request chance of the previous NACK having the same mes-
sage serial number as the truncated NACK, to represent the
retransmission request for the PDU fragment originally
requested by the truncated NACK in the status report of this
round, thereby accelerating the progress of message retrans-
mission, reducing or even eliminating the possibility that the
receiving window is to be full to fall in halt status, and
improving the air interface data transmission speed and effi-
ciency.

[0047] Preferably, in the described method for message
retransmission, step S20 specifically comprises: if the differ-
ence value is greater than the given threshold and the message
serial number of the truncated NACK is not equal to that of the
previous NACK in the second status report, constructing the
third status report according to the position of the truncation
site.

[0048] Intheembodiment, it is set that X ,=Window_Size—
N, so if the difference value X is greater than the given
threshold X, that is, XE[ Window_Size-N, Window_Size],
it is indicated that the receiving window is to be full to halt. At
this time, if the message serial number of the truncated NACK
is not equal to that of the previous NACK in the second status
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report, the message requested for retransmission by the trun-
cated NACK may be a PDU or a PDU fragment, and the PDU
fragment and that requested by the previous NACK do not
belong to a same PDU. The two cases (being PDU or PDU
fragment) make it unable in this embodiment to utilize the
request chance ofthe previous NACK to represent the request
just like the case where the message serial number of the
truncated NACK is equal to that of the previous NACK in the
second status report, and it is necessary to construct a third
status report further according to the position of the trunca-
tion site. In this way, even if the receiving window is to be full
to halt and the message serial number of the truncated NACK
is not equal to that of the previous NACK in the second status
report, the retransmission request can be represented properly
according to the position of the truncation site.

[0049] Preferably, in the described method for message
retransmission, step S20 specifically comprises: if the differ-
ence value is greater than the given threshold, and the trun-
cated NACK is a first NACK in the second status report,
constructing the third status report according to the position
of the truncation site.

[0050] Intheembodiment, itis set that X ,=Window_Size—
N, so if the difference value X is greater than the given
threshold X, that is, XE[Window_Size-N, Window_Size],
itis indicated that the receiving window is to be full to halt. At
this time, if the truncated NACK is the first NACK in the
second status report, the message requested for retransmis-
sion by the truncated NACK may be a PDU or a PDU frag-
ment, however, as the truncated NACK is the first NACK in
the second status report, it is unable to utilize the request
chance of'the previous NACK to represent the request just like
the case where the message serial number of the truncated
NACK is equal to that of the previous NACK in the second
status report, and it is necessary to construct a third status
report further according to the position of the truncation site.
In this way, even if the receiving window is to be full to halt
and the truncated NACK is the first NACK in the second
status report, the retransmission request can be represented
properly according to the position of the truncation site.
[0051] Preferably, in the described method for message
retransmission, the step of constructing the third status report
according to the position of the truncation site specifically
comprises: if the truncation site is within an SO domain ofthe
truncated NACK, abandoning the SO domain in the second
status report to obtain the third status report.

[0052] The embodiment is applied to the two conditions
above: when the difference value is greater than the given
threshold and the truncated NACK is the first NACK in the
second status report, or when the difference value is greater
than the given threshold and the message serial number of the
truncated NACK is not equal to that of the previous NACK in
the second status report. In the two conditions, it is unable to
utilize the request chance of the previous NACK to represent
the request, and it is necessary to construct the third status
report according to the position of the truncation site.

[0053] It is known from the above described status report
format that, when a PDU is requested, the corresponding
NACK part only contains an NACK_SN; when a PDU frag-
ment is requested, the corresponding NACK part contains an
NACK_SN and an SO domain (30 bits), therefore, it needs a
longer status report to request for a PDU fragment than a
PDU.

[0054] Ifthe truncation site is within the SO domain of the
truncated NACK, it is indicated that what the truncated
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NACK requested is a PDU fragment, however, due to limited
available bandwidth, it is unable to send the status report
containing complete SO domain information, but the NACK _
SN before the SO domain is still complete; therefore, when
the third status report is constructed in the embodiment, the
SO domain is abandoned, that is, the message requested for
retransmission is modified to be a PDU containing the PDU
fragment, which absolutely also contains the PDU fragment
originally requested. In the embodiment, when the truncation
site is within the SO domain of the truncated NACK, the
retransmission request for the PDU fragment originally
requested by the truncated NACK is represented in the status
report of this round, thereby accelerating the progress of
message retransmission, reducing or even eliminating the
possibility that the receiving window is to be full to fall in halt
status, and improving the air interface data transmission
speed and efficiency.

[0055] Preferably, in the described method for message
retransmission, the step of constructing the third status report
according to the position of the truncation site specifically
comprises: if the truncation site is not within the SO domain
of the truncated NACK, abandoning the truncated NACK in
the second status report to obtain the third status report.

[0056] The embodiment is applied to the two conditions
above: when the difference value is greater than the given
threshold and the truncated NACK is the first NACK in the
second status report, or when the difference value is greater
than the given threshold and the message serial number of the
truncated NACK is not equal to that of the previous NACK in
the second status report. In the two conditions, it is unable to
utilize the request chance of the previous NACK to represent
the request, and it is necessary to construct a third status report
further according to the position of the truncation site.
[0057] Ifthe truncation site is not within the SO domain of
the truncated NACK, that is, the truncation site is within the
NACK_SN of the truncated NACK or the E1 or E2 domain, it
is unable to request the PDU fragment originally requested by
the truncated NACK in the status report of this round; in the
embodiment, when the third status report is constructed, the
truncated NACK is abandoned, that is, the retransmission
request for the PDU or the PDU fragment corresponding to
the truncated NACK can be constructed in the status report of
next round, thereby saving the air interface transmission
resources.

[0058] FIG.5 shows a flow chart of the method for message
retransmission according to a preferred embodiment of the
present invention, the method comprises the following steps:

[0059] Step S501: constructing a first status report accord-
ing to a message to be retransmitted, reading a message serial
number of a truncated NACK which is truncated by an avail-
able bandwidth from the first status report, calculating a dif-
ference value between a front edge serial number of a receiv-
ing window of a receiving terminal and the message serial
number of the truncated NACK, comparing the difference
value with a given threshold, and taking the part before the
truncation site as a second status report;

[0060] Step S502: determining whether the difference
value is grater than the given threshold;

[0061] Step S503: if the difference value is less than the
given threshold, abandoning the truncated NACK in the sec-
ond status report to obtain a third status report, turning to step
S510;
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[0062] Step S504: if the difference value is greater than the
given threshold, determining whether the truncated NACK is
a first NACK, if it is, turning to step S507;

[0063] Step S505: if the truncated NACK is not the first
NACK, continuing to determine whether the message serial
number of the truncated NACK is equal to that of the previous
NACK in the second status report, if it is not, turning to step
S507;

[0064] Step S506: if the message serial number of the trun-
cated NACK is equal to that of the previous NACK in the
second status report, abandoning the truncated NACK in the
second status report, and setting an end position of a retrans-
mission segmentation interval of the previous NACK to be
0x7FFF to obtain the third status report, turning to step S510;
[0065] Step S507: determining whether the truncation site
is within an SO domain of the truncated NACK;

[0066] Step S508: if the truncation site is within the SO
domain of the truncated NACK, abandoning the SO domain
in the second status report to obtain the third status report,
turning to step S510;

[0067] Step S509: if the truncation site is not within the SO
domain of the truncated NACK, abandoning the truncated
NACK in the second status report to obtain the third status
report;

[0068] Step S510: sending the third status report by the
receiving terminal; and

[0069] Step S511: retransmitting the message by the send-
ing terminal according to the received third status report.
[0070] FIG. 6 shows a schematic diagram of a status report
corresponding to FIG. 5. In the embodiment, before message
retransmission, the receiving window stays in halt status, as
shown in FIG. 1. As shown in FIG. 6, the available bandwidth
is only 6 bytes, the truncated NACK is the first NACK and the
truncation site is within the SO domain of the truncated
NACK. Therefore, the steps of the method for message
retransmission corresponding to the embodiment are the fol-
lowings in FIG. 5:
S501—-S502—S504—S507—S508—S510—S511. The
method for message retransmission will accelerate elimina-
tion of halt status of the receiving window and restore the
moving status of the receiving window as shown in FIG. 3.
[0071] FIG. 7 shows a schematic diagram of another status
report corresponding to FIG. 5. In the embodiment, before
message retransmission, the receiving window stays in halt
status, as shown in FIG. 1. As shown in FIG. 6, the available
bandwidth is only 11 bytes, the truncated NACK is the second
NACK and the message serial number of the truncated NACK
is equal to that of the first NACK in FIG. 7. Therefore, the
steps of the method for message retransmission correspond-
ing to the embodiment are the followings in FIG. 5:
S501—-S502—S504—S507—S508—S510—S511. The
method for message retransmission will accelerate elimina-
tion of halt status of the receiving window and restore the
moving status of the receiving window as shown in FIG. 3.
[0072] FIG. 8 shows a structural diagram of a device for
message transmission according to an embodiment of the
present invention. The device for message transmission may
be applied in a radio link control layer and comprises:
[0073] a threshold comparison module 801, for construct-
ing a first status report according to a message to be retrans-
mitted, reading a message serial number of a truncated non-
acknowledgement (NACK) which is truncated by the
available bandwidth from the first status report, calculating a
difference value between the front edge serial number of a
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receiving window of a receiving terminal and the message
serial number of the truncated NACK, comparing the differ-
ence value with a given threshold, and taking a part before the
truncation site as a second status report;

[0074] a status report constructing module 802, for con-
structing a third status report according to the comparison
result and the second status report;

[0075] a status report sending module 803, for sending the
third status report; and

[0076] a retransmission module 804, for retransmitting the
message according to the received third status report.

[0077] In the embodiment, first, the threshold comparison
module 801 is employed to calculate the difference value
between the front edge serial number of the receiving window
ofthe receiving terminal and the message serial number of the
truncated NACK, and compare the difference value with the
given threshold. Then, the status report constructing module
802 is employed to adjust the second status report according
to the comparison result to obtain a third status report. The
status report sending module 803 is employed to send the
third status report. Finally, the retransmission module 804 is
employed to retransmit the message according to the received
third status report. As the comparison result contains the
status information of the message transmission window, the
device for message retransmission in the embodiment can
employ different construction methods with respect to differ-
ent status of the data transmission window to obtain the third
status report; therefore, under various status situations of the
data transmission window, air interface data transmission can
be performed in time, the air interface data transmission
speed and efficiency are improved, and the problem is effec-
tively avoided that in the method for message retransmission
in related technologies, the NACK truncated by the available
bandwidth is abandoned no matter under which status of the
data transmission window, resulting in air interface data
transmission delay and low transmission speed under a case
in which the window is to be full to halt.

[0078] FIG. 9 shows a structural diagram of a device for
message retransmission according to a preferred embodiment
of the present invention, wherein the status report construct-
ing module 802 specifically comprises: a determination unit
8021 for determining a status of the message to be retrans-
mitted according to the comparison result and the position
relationship among the truncation site, the truncated NACK
and the first status report; and an adjustment unit 8022 for
adjusting the second status report according to the status of
the message to be retransmitted to obtain the third status
report.

[0079] As the comparison result contains the status infor-
mation of the data transmission window, in the embodiment,
the determination unit is employed to determine the status of
the message to be retransmitted according to the status infor-
mation of the data transmission window in combination with
the position relationship among the truncation site, the trun-
cated NACK and the first status report, and then the adjust-
ment unit is employed to adjust the second status report
according to the status of the message to be retransmitted to
obtain the third status report.

[0080] Specifically, the status of the message to be retrans-
mitted includes:

[0081] 1) if XE[0, X,), it is indicated that the receiving
window is in good moving status;
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[0082] 2)if XE[X,, Window_Size], it is indicated that the
receiving window is to be full to halt, at this time, it is
necessary to further determine the status of the message to be
retransmitted:

[0083] 2.1) the message serial number of the truncated
NACK is equal to that of the previous NACK in the second
status report;

[0084] 2.2) the message serial number of the truncated
NACK is not equal to that of the previous NACK in the second
status report: the truncation site is within the SO domain of
the truncated NACK; the truncation site is not within the SO
domain of the truncated NACK; and

[0085] 2.3) the truncated NACK is the first NACK in the
second status report: the truncation site is within the SO
domain of the truncated NACK; the truncation site is not
within the SO domain of the truncated NACK.

[0086] According to various status of the message to be
retransmitted, different construction ways can be employed
to obtain the third status report, therefore, in the embodiment,
in various cases no matter whether the receiving window is in
moving status or halt status, whether the message serial num-
ber of the truncated NACK is equal to that of the previous
NACK in the second status report, whether the truncated
NACK is the first NACK in the second status report, or
whether the truncation site is within the SO domain of the
truncated NACK, the air interface data transmission can be
performed in time, and the air interface data transmission
speed and efficiency are improved.

[0087] Asshown in FIG. 9, the device for message retrans-
mission further comprises: a message receiving module 805
for receiving the message from the sending terminal; a mes-
sage delivery module 806 for delivering the message; and a
status report triggering module 807 for triggering the first
status report according to the message.

[0088] Inthe embodiment, after the sending terminal sends
the PDU message, and the message receiving module 805 at
the receiving terminal receives the message, on one hand, the
message is output to the message delivery module 806 to
deliver the received PDU message to the upper layer, on the
other hand, output to the status report triggering module 807
to trigger the first status report. After the threshold compari-
son module 801 receives the triggering signal, it starts to
perform comparison according to the threshold and outputs
the comparison result to the status report constructing module
802 to construct the third status report and pass the third status
report to the status report sending module 803, and then the
status report sending module 803 sends the third status report
to the sending terminal, and the retransmission module 804 at
the sending terminal retransmits the PDU message according
to the received third status report.

[0089] In conclusion, under various status situations of the
data transmission window, the air interface data transmission
can be performed in time, and the air interface data transmis-
sion speed and efficiency are improved according to the
embodiments of the present invention.

[0090] Obviously, those skilled in the art should understand
that the above modules or steps of the present invention could
be achieved through general calculating devices, they can be
concentrated in a single calculating device or distributed in a
network formed by multiple calculating devices, optionally,
they can be achieved by program codes executable by calcu-
lating devices, thus, they can be stored in storage devices to be
executed by the calculating devices, or they can be achieved
by respectively making them into many integrated circuit
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modules or by making multiple modules or steps among them
into a single integrated circuit module. In this way, the present
invention is not limited to any combinations of specific hard-
ware and software.

[0091] Above contents are only preferred embodiments of
the present invention and are not used for limiting the present
invention. For those skilled in the art, the present invention
can have various modifications and changes. Any modifica-
tions, equivalent replacements and improvements within the
principle of the present invention should be contained within
the protection scope of the present invention.

What is claimed is:
1. A method for message retransmission, comprising:
constructing a first status report by a receiving terminal
according to a message to be retransmitted, reading a
message serial number of a truncated non-acknowledge-
ment (NACK) which is truncated by an available band-
width from the first status report, calculating a difference
value between a front edge serial number of a receiving
window of the receiving terminal and the message serial
number of the truncated NACK, comparing the differ-
ence value with a given threshold, and taking a part
before a truncation site as a second status report;

constructing a third status report according to a comparison
result and the second status report;

sending the third status report by the receiving terminal;

and

retransmitting the message by a sending terminal accord-

ing to the received third status report.

2. The method for message retransmission according to
claim 1, wherein the step of constructing the third status
report according to the comparison result and the second
status report comprises:

if the difference value is less than the given threshold,

abandoning the truncated NACK in the second status
report to obtain the third status report.

3. The method for message retransmission according to
claim 2, wherein the step of constructing the third status
report according to the comparison result and the second
status report comprises:

if the difference value is greater than the given threshold

and the message serial number of the truncated NACK is
equal to that of a previous NACK in the second status
report, abandoning the truncated NACK in the second
status report, and setting an end position of a retransmis-
sion segmentation interval of the previous NACK to be
Ox7FFF to obtain the third status report.

4. The method for message retransmission according to
claim 3, wherein the step of constructing the third status
report according to the comparison result and the second
status report comprises:

if the difference value is greater than the given threshold

and the message serial number of the truncated NACK is
not equal to that of the previous NACK in the second
status report, constructing the third status report accord-
ing to a position of the truncation site.

5. The method for message retransmission according to
claim 3, wherein the step of constructing the third status
report according to the comparison result and the second
status report comprises:

if the difference value is greater than the given threshold

and the truncated NACK is a first NACK in the second
status report, constructing the third status report accord-
ing to is the position of the truncation site.
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6. The method for message retransmission according to
claim 4, wherein the step of constructing the third status
report according to the position of the truncation site com-
prises:

if the truncation site is within an SO domain of the trun-
cated NACK, abandoning the SO domain in the second
status report to obtain the third status report.

7. The method for message retransmission according to
claim 4, wherein the step of constructing the third status
report according to the position of the truncation site com-
prises:

if the truncation site is not within an SO domain of the
truncated NACK, abandoning the truncated NACK in
the second status report to obtain the third status report.

8. A device for message retransmission, comprising:

a threshold comparison module, for constructing a first
status report according to a message to be retransmitted,
reading a message serial number of a truncated non-
acknowledgement (NACK) which is truncated by an
available bandwidth from the first status report, calcu-
lating a difference value between a front edge serial
number of a receiving window of a receiving terminal
and the message serial number of the truncated NACK,
comparing the difference value with a given threshold,
and taking a part before a truncation site as a second
status report;

a status report constructing module, for constructing a third
status report according to a comparison result and the
second status report;

a status report sending module, for sending the third status
report; and

a retransmission module, for retransmitting the message
according to the received third status report.

9. The device for message retransmission according to
claim 8, wherein the status report constructing module com-
prises:

a determination unit, for determining a status of the mes-
sage to be retransmitted according to the comparison
result and a position relationship among the truncation
site, the truncated NACK and the first status report; and

an adjustment unit, for adjusting the second status report
according to the status of the message to be retransmit-
ted to obtain the third status report.

10. The device for message retransmission according to

claim 8, further comprising:

a message receiving module, for receiving the message
from a sending terminal;

a message delivery module, for delivering the message;
and

a status report triggering module, for triggering the first
status report according to the message.

11. The method for message retransmission according to
claim 5, wherein the step of constructing the third status
report according to the position of the truncation site com-
prises:

if the truncation site is within an SO domain of the trun-
cated NACK, abandoning the SO domain in the second
status report to obtain the third status report.

12. The method for message retransmission according to
claim 5, wherein the step of constructing the third status
report according to the position of the truncation site com-
prises:
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if the truncation site is not within an SO domain of the
truncated NACK, abandoning the truncated NACK in
the second status report to obtain the third status report.
13. The device for message retransmission according to
claim 9, further comprising:
a message receiving module, for receiving the message
from a sending terminal,
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a message delivery module, for delivering the message;
and

a status report triggering module, for triggering the first
status report according to the message.




