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(54) CALL COLLISION PROCESSING METHOD, TERMINAL AND TRANSFER PLATFORM

(57) Disclosed are a call collision processing meth-
od, a terminal and a transfer platform. The method com-
prises: a terminal sending an access request to a transfer
platform, wherein the access request comprises a preset
number of access request bursts; the terminal monitoring
the channel state of the transfer platform, and judging
whether the transfer platform transfers the access re-
quest bursts of the present terminal within a preset mon-
itoring time: if the transfer platform transfers the access

request bursts of the present terminal at least two con-
tinuous times within the preset monitoring time, then the
terminal continues to send a following burst to the transfer
platform, and if the transfer platform transfers access re-
quest bursts of other terminals at least two continuous
times within the preset monitoring time, then the terminal
terminates sending the following burst to the transfer plat-
form. Such a solution can solve the call collision which
is possibly generated among a plurality of terminals.



EP 3 035 762 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present disclosure relates to the technical
field of communication, in particular to a call collision
processing method, a terminal and a repeater.

BACKGROUND

[0002] In a conventional time division communication
system, there is a long call delay when a terminal estab-
lishes a call via a repeater, and the call of the terminal
can not be detected during the call delay. In a case that
during the call delay, another terminal tries to access the
repeater to establish a call, a call collision occurs in an
uplink channel, thereby resulting in a call loss and de-
grading the user experience.
[0003] For example, user A initiates a group call
through terminal A to inquire who is going for lunch, and
users B and C want to respond to the call. If user C request
an access to a repeater through terminal C when user B
requests an access to the repeater through terminal B to
establish a call with terminal A, a call collision may occur
between terminal B and terminal C. In this case, the re-
peater can not transfer a call from terminal B or terminal
C to terminal A normally, thus no response is returned
to user A.

SUMMARY

[0004] A call collision processing method, a terminal
and a repeater are provided according to the present
disclosure, to avoid a call collision in conventional tech-
nology.
[0005] In a first aspect, a call collision processing meth-
od is provided according to an embodiment of the disclo-
sure, which includes:

sending, by a terminal, an access request to a re-
peater, where the access request includes a preset
number of access request bursts;

monitoring, by the terminal, a channel state of the
repeater, and determining, by the terminal, whether
the repeater transfers the access request burst with-
in a preset period of monitoring time;

sending, by the terminal, subsequent bursts to the
repeater if the repeater successively transfers the
access request bursts of the terminal for at least two
times within the preset period of monitoring time; and

stopping sending, by the terminal, the subsequent
bursts to the repeater if the repeater successively
transfers access request bursts of another terminal
for at least two times within the preset period of mon-
itoring time.

[0006] In a second aspect, a call collision processing

method is provided according to an embodiment of the
disclosure, which includes:

receiving, by a repeater, an access request burst
sent by at least one terminal, and

determining, by the repeater, a burst to be trans-
ferred and a corresponding terminal to be transferred
based on a signal strength of the access request
burst;

transferring, by the repeater, the burst to be trans-
ferred, and determining, by the repeater, whether
the repeater receives a new access request burst
within a time division multiple access period;

transferring, by the repeater, a new access request
burst of the terminal to be transferred if the repeater
receives the new access request burst of the terminal
to be transferred within the preset time division mul-
tiple access period;

transferring, by the repeater, a new access request
burst of another terminal if the repeater receives the
new access request of the another terminal within
the preset time division multiple access period; and

transferring, by the repeater, the burst to be trans-
ferred repeatedly, if the repeater does not receive a
new access request burst within the time division
multiple access period and the time division multiple
access period is exceeded.

[0007] In a third aspect, a terminal is provided accord-
ing to an embodiment of the disclosure, which includes:

a sending unit, configured to send an access request
to a repeater, where the access request includes a
preset number of access request bursts; and

a first determining unit, configured to monitor a chan-
nel state of the repeater and determines whether the
repeater transfers the access request burst of the
terminal within a preset period of monitoring time,

where the sending unit sends subsequent bursts to
the repeater if the repeater successively transfers
the access request bursts of the terminal for at least
two times within the preset period of monitoring time,
and

the sending unit stops sending the subsequent
bursts to the repeater if the repeater successively
transfers access request bursts of another terminal
for at least two times within the preset period of mon-
itoring time.

[0008] In a fourth aspect, a repeater is provided ac-
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cording to an embodiment of the disclosure, which in-
cludes:

a receiving unit, configured to receive an access re-
quest burst sent by at least one terminal and deter-
mine a burst to be transferred and a corresponding
terminal to be transferred based on a signal strength
of the access request burst;

a transferring unit, configured to transfer the burst to
be transferred determined by the receiving unit; and

a first determining unit, configured to determine
whether the receiving unit receives a new access
request burst within a time division multiple access
period,

notify the transferring unit to transfer a new access
request burst of the terminal to be transferred if the
receiving unit receives the new access request burst
of the terminal to be transferred within the time divi-
sion multiple access period,

notify the transferring unit to transfer a new access
request burst of another terminal if the receiving unit
the receives the new access request burst of the
another terminal within the time division multiple ac-
cess period, and

notify the transferring unit to transfer the burst to be
transferred repeatedly, if the receiving unit does not
receive a new access request burst within the time
division multiple access period and the time division
multiple access period is exceeded.

[0009] As can be seen from the technical solutions
above, when requesting for the access to the repeater,
the terminal gives a period of time to the repeater for
processing, rather than simply sending all bursts to the
repeater, and determines whether to send the subse-
quent bursts based on a response of the repeater. If the
terminal detects that the repeater successively transfers
bursts of the terminal for at least two times within the
preset period of monitoring time, it is determined that the
terminal is allowed to access the repeater. If the terminal
detects that the repeater successively transfers bursts
of another terminal for at least two times within the preset
period of monitoring time, it is determined that the termi-
nal is rejected to access the repeater. Thus, a possible
call collision among multiple terminals is avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The drawings are used to provide a further un-
derstanding of the disclosure and forms a part of the
specification in conjunction with the embodiment, which
do not limit the disclosure.

Figure 1 is a sequence diagram of a conventional
common repeater communication system in which
a call collision occurs;

Figure 2 is a sequence diagram of a conventional
fast-activated repeater communication system in
which a call collision occurs;

Figure 3 is a sequence diagram of a conventional
simulcast communication system in which a call col-
lision occurs;

Figure 4 is a flowchart of a first embodiment of a call
collision processing method of a terminal according
to the disclosure;

Figure 5 is a sequence diagram in a first implemen-
tation of a call collision processing method according
to the present disclosure;

Figure 6 is a sequence diagram in a second imple-
mentation of a call collision processing method ac-
cording to the present disclosure;

Figure 7a is a schematic diagram showing a first ex-
ample of saving channel accessing time according
to the present disclosure;

Figure 7b is a schematic diagram showing a second
example of saving channel accessing time according
to the present disclosure;

Figure 8 is a flowchart of a second embodiment of a
call collision processing method of a terminal accord-
ing to the disclosure;

Figure 9 is a flowchart of a third embodiment of a
call collision processing method of a terminal accord-
ing to the disclosure;

Figure 10 is a flowchart of a first embodiment of a
call collision processing method of a repeater ac-
cording to the disclosure;

Figure 11 is sequence diagram in a third implemen-
tation of a call collision processing method according
to the present disclosure;

Figure 12 is a flowchart of a second embodiment of
a call collision processing method of a repeater ac-
cording to the disclosure;

Figure 13 is a flowchart of a third embodiment of a
call collision processing method of a repeater ac-
cording to the disclosure;

Figure 14 is a schematic diagram of a first embodi-
ment of a terminal according to the disclosure;
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Figure 15 is a schematic diagram of a second em-
bodiment of a terminal according to the disclosure;

Figure 16 is a schematic diagram of a third embod-
iment of a terminal according to the disclosure;

Figure 17 is a schematic diagram of a first embodi-
ment of a repeater according to the disclosure;

Figure 18 is a schematic diagram of a second em-
bodiment of a repeater according to the disclosure;
and

Figure 19 is a schematic diagram of a third embod-
iment of a repeater according to the disclosure.

DETAILED DESCRIPTION

[0011] The technical solutions of embodiments of the
disclosure will be illustrated clearly and completely in
conjunction with the drawings of the embodiments of the
disclosure. Apparently, the described embodiments are
only a few embodiments rather than all embodiments of
the disclosure. Any other embodiments obtained by
those skilled in the art on the basis of the embodiments
of the present disclosure without creative work will fall
within the scope of the present disclosure.
[0012] Operation processes of four kinds of conven-
tional time division communication systems are de-
scribed briefly.
[0013] The first kind of conventional time division com-
munication system is a common repeater communication
system.
[0014] The common repeater communication system
has a synchronization mode, in which a base station (BS)
establishes a benchmark for time sequence, and a mo-
bile station MS synchronizes with the BS. If the BS is in
a sleeping state in which the BS does not perform a trans-
mission, for accessing the communication system, an
MS needs to send a base station activation (BS Active)
signaling to the BS in an asynchronous way to activate
the BS. Then, the BS sends an idle frame to the MS, so
that the MS is synchronized and sends subsequent
bursts.
[0015] After the BS is activated, a call collision may
occur when multiple MSs initiate call requests to the BS
at the same time no matter whether a channel is in an
idle state or a call hang time state. In this case, a downlink
signal can not be timely detected in a polite channel ac-
cess mode, thus the call collision can not be avoided. In
the polite channel access mode a terminal initiates a call
request to a base station only when the channel is idle
(i.e., the channel is in the idle state or the call hang time
state). In contrast, in the impolite channel access mode,
a terminal initiates a call request no matter whether the
channel is currently idle or occupied.
[0016] Referring to the sequence diagram in Figure 1,
the BS establishes a benchmark for time sequence, and

MSA and MSB both may synchronize with the BS. Thus,
MSA and MSB may initiate call request bursts (a voice
transmission is taken as an example in Figure 1 and a
call request burst corresponding thereto is a voice header
VH) at a same time point (i.e., a period point in a TDMA
mode). For example, a call delay of the system is 60ms,
and MSB may also initiate a call request to the BS during
the call delay after MSA initiates a call request. Thus, a
call collision occurs between MSA and MSB during the
call delay, i.e., the call collision occurs within the ellipse
shown in Figure 1.
[0017] The second kind of conventional time division
communication system is a fast-activated repeater com-
munication system.
[0018] The fast-activated repeater communication
system has a synchronization way in which an MS es-
tablishes a benchmark for time sequence and a BS syn-
chronizes with the MS. If the BS is in a sleeping state in
which the BS does not perform a transmission, the BS
may establish a downlink channel by synchronizing a
downlink channel of the BS with an uplink channel of the
MS periodically to avoid activating the BS. In other words,
in a case that the BS needs to be activated, instead of
sending a base station activation signaling to the BS and
waiting for the establishment of the downlink channel as
in the common repeater communication system, the BS
may be activated to transfer a call request from the MS,
once the MS initiates a request to the BS.
[0019] Similarly, after the BS is activated, the call col-
lision may occur when multiple MSs initiate call requests
to the BS at the same time (the same time does not em-
phasize simultaneousness of occurrence), no matter
whether a channel is in an idle state or a call hang time
state. Compared with the solution of establishing a
benchmark of a time sequence by the BS, the call colli-
sion is more severe in the solution of establishing a
benchmark of a time sequence by the MS. The reason
for the more severe collision is that when the BS is in the
sleeping state, multiple MSs initiate call requests to the
BS based on respective time sequences, so that the mul-
tiple MSs can not detect a sequence collision in a timely
manner, and sequences of the multiple MSs are chaotic
and random.
[0020] Referring to the sequence diagram in Figure 2,
MSA, MSB and MSC establish respective benchmarks
of time sequence. After MSA initiates a call request to
the BS, the BS is activated and synchronizes with MSA.
Since the three terminals are not synchronized, the three
terminals may not initiate call request bursts (a voice
transmission is taken as an example in Figure 2 and a
call request burst corresponding thereto is a voice header
VH) to the BS at a same time point. For example, a call
delay of the system is 60ms, and MSB and MSC can not
detect a collision of time sequences in a timely manner
after MSA initiates a call request. Thus, MSB and MSC
may initiate call requests to the BS based on respective
time sequences, which results in continuous collisions
and interferences between subsequent calls, thereby ag-
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gravating the call collision.
[0021] The third conventional time division communi-
cation system is a simulcast communication system.
[0022] The simulcast communication system has a
synchronization mode, in which a BS establishes a
benchmark for time sequence and a MS synchronizes
with the BS. If the BS is in a sleeping state in which the
BS does not perform a transmission, for accessing the
communication system, an MS needs to send a base
station activation (BS Active) signaling to the BS in an
asynchronous way to activate the BS. Then, the BS
sends an idle frame to the MS, so that the MS is synchro-
nized and sends subsequent bursts.
[0023] In order to enlarge coverage of the system, mul-
tiple repeaters are connected to a control center in the
simulcast communication system. The multiple repeaters
transfer respective received call requests to the control
center, and the control center unifiedly controls the mul-
tiple repeaters to transfer the call requests at the same
time (the same time herein indicates simultaneousness).
In a case that the multiple repeaters each are controlled
to transfer one call request at the same time, there is a
simulcast delay relative to the time instant that the re-
peater receives the call request.. The simulcast delay is
greater than the call delay in the common communication
system, where the simulcast delay is greater than or
equal to 180ms and is smaller or equal to 1s.
[0024] No matter whether the channel is in an idle state
or a call hang time state, different channel devices (i.e.,
repeaters) may receive call requests from multiple MSs
at different time points during the simulcast delay. How-
ever, only a call request from one MS is transferred
through a downlink channel under the control of the con-
trol center and the multiple MSs can not know which one
of the call requests is transferred by the system in ad-
vance, which causes a most severe call collision and a
higher call loss rate (the call loss rate is a ratio of lost
calls to total calls).
[0025] Referring to the sequence diagram in Figure 3,
the BS establishes a benchmark for time sequence, and
MSA, MSB and MSC are about to synchronize with the
BS, thus the MSA, MSB and MSC may initiate call request
bursts at a same time point (a voice transmission is taken
as an example in Figure 3 and a call request burst cor-
responding thereto is a voice header VH). As shown in
Figure 3, the MSA initiates a call request to the BS at a
first time point, the MSB initiates a call request to the BS
at a second time point, the MSC initiates a call request
to the BS at a third time point, and the BS transfers the
call request from the MSB at a fourth time point under
the control of the control center. For the MSA, the time
interval between the first time point and the fourth time
point is the simulcast delay. As shown in Figure 3, the
call collision among the three MSs occurs during the si-
mulcast delay.
[0026] The fourth kind of conventional time division
communication system is a trunking communication sys-
tem.

[0027] In the trunking communication system, a cen-
tralized trunking mode is generally used, a terminal com-
municates with a control center through a control chan-
nel, and the terminal monitors the control channel
through channel assigning instructions. For initiating a
group call, an MS needs to send a request for assigning
a channel, and then the control center may notify a mem-
ber of the group call to switch to a service channel as-
signed to the member (the service channel corresponds
to a repeater which is assigned to the member of the
group and is configured to transfer bursts), to establish
the group call through the service channel. In this case,
if the channel is in a call hang time state, a call collision
may occur when multiple members of the group initiate
callbacks. Similarly, in a distributed trunking communi-
cation system, a call collision may occur when multiple
members initiate callbacks if the service channel is in a
call hang time state.
[0028] Two states of a channel, i.e., the idle state and
the call hang time state, are mentioned in describing the
four kinds of conventional communication systems, and
the two states are described hereinafter.
[0029] In a case that that a channel is in the idle state
or the call hang time state, a calling user is not on a call
with a called user. The idle state indicates that the chan-
nel is not occupied and the repeater sends an idle frame
to a user. The call hang time state indicates that a call
between the calling user and the called user is just ended
and the repeater reserves a communication channel for
the calling user and the called user for a period of time.
The period of time is called as a call holding time, and
the repeater reserves the communication channel for the
calling user and the called user by transferring a call end-
ing frame (the last frame sent by the calling user). It
should be noted that the terminal can query whether the
channel is currently in the idle state or the call hang time
state based on timeslots and timeslot states carried in a
Common Announcement Channel (CACH) as shown in
Figures 1, 2 and 3 and based on which one of the idle
frame and the call ending frame is transferred by the re-
peater. A general process for the query includes: deter-
mining whether the channel is occupied based on the
timeslot states, and if the channel is not occupied, deter-
mining whether the channel is in the idle state or the call
hang time state based on which one of the idle frame and
the call ending frame is transferred by the repeater.
[0030] In addition, as can be seen from Figures 1, 2
and 3, the four kinds of systems have different degrees
of call collision due to respective system configuration,
but the four kinds of systems have a same problem: in a
case that a call is required by a user, a terminal may
determine whether the channel is occupied before initi-
ating a call, but the terminal can not accurately determine
the usage state of the channel during a call delay. The
reason for the inaccurate determination is that the termi-
nal queries occupation state of the channel based on
information carried by CACH of the base station, the base
station may not detect a call initiated by another terminal
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during the call delay, information fed by the base station
to the terminal through the CACH indicates that the ter-
minal is currently allowed to access to the base station,
and the terminal may initiate a call to the base station
based on the information, thereby a call collision may
occur. Besides, as showing in the figures, in the conven-
tional technology, if the terminal starts requesting an ac-
cess to the base station, the terminal may send all bursts
to the base station, no matter whether the access is al-
lowed by the based station, which also cause the call
collision.
[0031] The technical solutions according to the disclo-
sure is to avoid the call collision during the call delay. In
the technical solutions according to the disclosure, a ter-
minal monitors the channel state of the repeater after
sending an access request and determines whether to
send subsequent bursts based on the channel state of
the repeater and the repeater transfers an access re-
quest with a highest signal strength. The call collision is
avoided by cooperation between the terminal and the
repeater, which is described hereinafter.

The first embodiment

[0032] Figure 4 is a flowchart of a first embodiment of
a call collision processing method of a terminal according
to the disclosure. The method includes steps 101 to 104.
[0033] In step 101, a terminal sends an access request
to a repeater, where the access request includes a preset
number of access request bursts.
[0034] The technical solutions according to the present
disclosure are mainly applied in a time division multiple
access system, and the terminal may be a device which
supports the time division multiple access communica-
tion technology, such as an interphone or a smart phone.
The interphone is taken as an example for illustrating the
implementation process of step 101.
[0035] A user may initiate a voice call, a short message
call or a signaling call by using the interphone, where the
short message call and the signaling call can be collec-
tively called as a data call. For the voice call and the data
call, the terminal sends respective access request bursts
to the repeater. For the voice call, the access request
bursts are voice headers VH, and for the data call, the
access request bursts are pre-carrier waves.
[0036] Generally, in order to improve a battery lifetime
of the terminal, the terminal enters into a sleeping mode
in a case that the terminal does not send and receive for
a period of time. To activate the terminal and improve a
success rate of a transmission service of the terminal, in
a complete sending process, the terminal used as a send-
er is required to send M voice headers or pre-carrier
waves before sending data to the repeater. The terminal
is also required to send M voice headers or pre-carrier
waves before sending data when the terminal is scan-
ning. It should be noted that the distribution of the M voice
headers or pre-carrier waves is that: the number of voice
headers or pre-carrier waves included in the access re-

quest is a preset number N, the number of voice headers
or pre-carrier waves transferred by the repeater in the
monitoring process is (T/t) and the number of voice head-
ers or pre-carrier waves included in the subsequent
bursts is Y.
[0037] Taking the voice call as an example, the termi-
nal may send an access request including N VHs after a
user presses the dial key of the terminal, where N inclu-
sively ranges from 1 to 3. The range of N may vary with
the development of technology or vary to adapt to user
requirement, which does not affect the technical solutions
according to the present disclosure. In other words, the
number of access request bursts included in the access
request does not affect the effect of the method on avoid-
ing a call collision.
[0038] In a preferred embodiment of the disclosure,
the terminal may send the access request to the repeater
in a polite access mode, that is, the terminal queries the
channel state of the repeater through the CACH after the
user presses the dial key and then sends the access
request including N VHs to the repeater in a case the
channel state is the idle state or the call hang time state.
[0039] In step 102, the terminal monitors the channel
state of the repeater, and determines whether the repeat-
er transfers the access request bursts of the terminal
within a predetermined period of monitoring time.
[0040] As different from the conventional technology,
instead of sending subsequent bursts, the terminal ac-
cording to the present disclosure monitors the channel
state of the repeater after sending the N access request
bursts, so that whether the terminal is currently allowed
to access the repeater can be determined according to
the channel state, thereby avoiding the call collision.
[0041] The preset period of monitoring time according
to the present disclosure may vary in different application
scenarios. For example, in an application of an Internet
Protocol (IP) interconnection system, the preset period
of monitoring time includes a network delay, i.e., the pre-
set period of monitoring time is equal to a preset delay
plus the network delay. In an application of a simulcast
system, the preset period of monitoring time includes a
simulcast delay, i.e., the preset period of monitoring time
is equal to the preset delay plus the simulcast delay.
[0042] It should be noted that a length of the preset
period of monitoring time may affect a channel accessing
time, and the channel accessing time may be understood
as a period of time between an instant that the user per-
forms an operation on the terminal and an instant that
the user perceives a response to the operation (which
may be allowance or rejection of the operation). In a case
the channel accessing time is too long, the user experi-
ence may be affected. Thus, whether extra channel ac-
cessing time may be caused should be taken into account
in setting the preset period of monitoring time.
[0043] In step 103, the terminal sends subsequent
bursts to the repeater if the repeater successively trans-
fers the access request bursts of the terminal for at least
two times in the preset period of monitoring time.
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[0044] After the determination in step 102, if the chan-
nel state indicates that the repeater performs a process-
ing operation within the preset period of monitoring time,
and the processing operation is a response to the termi-
nal, the terminal may determine that the access to the
repeater is allowed, and the terminal may send subse-
quent bursts, which indicates that the repeater rejects an
access request from other terminal.
[0045] Specially, the operation of the repeater in re-
sponse to the terminal is that the terminal detects that
the repeater successively transfers the access request
bursts of the terminal for at least two times in the preset
period of monitoring time. Since for two successive trans-
fers, the repeater may transfer access request bursts
from two terminals, if the terminal is allowed to access
the repeater in a case that the repeater transfers the ac-
cess request burst from the terminal for one time, a send-
ing collision between the two terminals may be caused.
Thus, to avoid continuous call collisions caused by al-
lowing two terminals to access the repeater, in the dis-
closure, it is determined that the terminal is allowed to
access the repeater in a case the terminal detects that
the repeater successively transfers the access request
bursts of the terminal for at least two times within the
preset period of monitoring time.
[0046] In addition, it should be noted that there may be
following two cases that the terminal is allowed to access
the repeater.
[0047] The first case is that only the terminal requests
an access to the repeater at the current instant and a
signal strength of the access request burst sent by the
terminal meet a requirement of the repeater, in this case
the terminal is allowed to access the repeater.
[0048] The second case is that multiple terminals re-
quest accesses to the repeater at the current instant, and
a signal strength of the access request burst sent by the
terminal is the highest and can cover access request
bursts of the other terminals, in this case the terminal is
allowed to access the repeater.
[0049] In step 104, the terminal stops sending subse-
quent bursts to the repeater if the repeater successively
transfers access request bursts of another terminal for
at least two times within the preset period of monitoring
time.
[0050] As similar to step 103, the repeater also per-
forms processing after receiving the access request
burst, but the repeater does not respond to the terminal.
If the terminal detects that the repeater successively
transfers bursts of another terminal for at least two times,
it is indicated that another terminal is allowed to access
the repeater and the terminal is rejected to access the
repeater. In this case, the terminal can terminate the
sending subsequent bursts, to avoid a collision with a
terminal currently allowed to access the repeater, thereby
avoiding a call collision.
[0051] The implementation according to the first em-
bodiment of the disclosure is described in detail in con-
junction with the example shown in Figure 5.

[0052] MSA and MSB each need initiate a call current-
ly, and each of access requests of MSA and MSB in-
cludes 2 VHs. Up arrows in Figure 5 represent transmis-
sion. As can be seen from Figure 5, at a same time divi-
sion multiple access period point, MSA sends VHA1 and
MSB sends VHB1; and similarly, at a next time division
multiple access period point, MSA sends VHA2 and MSB
sends VHB2. MSA is closer to the repeater than MSB,
the repeater detects a signal from MSA and starts trans-
ferring VHA1 and VHA2 (subsequently, the repeater trans-
fers VHA2 repeatedly in a case the repeater does not
detect a signal of MSA within the time division multiple
access period, which is described hereinafter and is not
described herein) through a downlink channel for trans-
ferring. When MSA monitors the repeater after sending
VHA2, MSA monitors that the repeater successively
transfers two VHA2s, in this case, MSA can determined
that an access to the repeater is allowed, and can send
subsequent bursts VA, VB, VC, VD and so on (VA is
Voice A Burst, VB is Voice A Burst, VC is Voice C Burst,
VD is Voice D Burst and so on) to the repeater. Accord-
ingly, after sending VHB1 and VHB2, MSB monitors that
the repeater successively transfers bursts of MSA for two
times. MSB can determine that MSA is currently allowed
to access the repeater, and the access of MSB to repeat-
er is rejected. Thus, MSB can stop subsequent transmis-
sion, to avoid a call collision with MSA.
[0053] Figure 6 illustrates a case that there is a time
division multiple access period between instants that two
terminals initiate calls respectively. As can be seen from
Figure 6, no other terminal sends a burst to a repeater
when MSA sends VHA1 to the repeater, and the repeater
can only detect VHA1 and starts to transfer VHA1 through
a downlink channel for transferring. When MSA sends
VHA2 at a next time division multiple access period, MSB
sends VHB1. If a signal strength of MSB is higher than
that of MSA, the repeater may transfer VHB1 in a time
division multiple access period of the downlink channel
for transferring. Besides, if the repeater detects VHB2
within a next time division multiple access period of an
uplink channel, the repeater may transfer VHB2 in a next
time division multiple period of the downlink transfer
channel (subsequently, the repeater transfers VHB2 re-
ceived last time repeatedly if the repeater does not detect
a signal of MSA or a signal of MSB in a next time division
multiple access period of the uplink channel, which is
described hereinafter and is not described herein in de-
tail). In a case MSA does not detect that the repeater
successively transfers VHs of MSA by monitoring, MSA
stops subsequent transmission; and in a case MSB de-
tects that the repeater successively transfers two VHB2s
of MSB, MSB is allowed to access a transfer channel and
can continue sending voice.
[0054] No matter how the repeater transfers the access
request bursts, the terminal determines that the access
to the repeater is allowed as long as the terminal monitors
that the repeater successively transfers bursts of the ter-
minal for at least two times within the preset period of
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monitoring time; and the terminal determines that the ac-
cess to the repeater is rejected if the terminal monitors
that the repeater successively transfers bursts of another
terminal for at least two times within the preset period of
monitoring time;. According to the technical solutions of
the present disclosure, the terminals do not simply initiate
calls to the repeater independently, but gives a period of
time to the repeater for processing, and determine wheth-
er to send subsequent bursts based on a response of
the repeater. Thus, a possible call collision among mul-
tiple terminals can be avoided.
[0055] In addition, a preferred solution is provided as
follows according to the present disclosure, to not in-
crease or minimally increase the extra channel accessing
time introduced by the technical solutions according to
the present disclosure.
[0056] According to the descriptions above, in a com-
plete sending process, the terminal needs to send M
voice headers or pre-carrier waves, and M=N+T/t+Y
where N is the number of voice headers or pre-carrier
waves sent by the terminal before the monitoring, (T/t)
is the number of voice headers or pre-carrier waves trans-
ferred by the repeater in the monitoring, and Y is the
number of voice headers or pre-carrier waves sent by
the terminal when it is determined that the terminal is
allowed to access the repeater after the monitoring. M
may vary with different manufactures and different prod-
ucts, and may have a minimum value of 3; as described
above, N may inclusively range from 1 to 3, T is the preset
period of monitoring time, and has a minimum value of
60ms; and t is the time division multiple access period,
i.e., a cycle of sending bursts, where t has a minimum
value of 0. By fixing M, appropriate N, T and Y may be
set, to minimize Y. For example, Y=0. Thus, after it is
determined the terminal is allowed to access the repeat-
er, the terminal can directly start sending a voice super-
frame, a data frame (including a data header and a data
block) or a control signaling frame according to a service
type..
[0057] The solution for saving extra channel accessing
time according to the present disclosure is described
briefly in conjunction with an example hereinafter.
[0058] As illustrated in Figure 7a, in a voice call, the
total number of voice headers is 6 (M=6). In a case the
number of the access request bursts is 3 (N=3), the preset
period of monitoring time is 120ms (T=120ms) and the
time division multiple access period is 60ms (t = 60ms),
one frame (Y=M-N-T/t=6-3-2=1) of voice headers is in-
cluded in the subsequent sent burst after the voice call
is allowed, that is, the terminal sends continuous voice
superframes (a unit of Digital Mobile Radio (DMR) voice
superframe includes 6 voice bursts and is 360ms. The
voice bursts included in the voice superframe are denot-
ed by letters A to F respectively, where burst A is a starting
frame of the voice superframes and carries a voice syn-
chronization word, and bursts B to F carry embedded
signalings) after sending the voice header.
[0059] As shown in Figure 7b, in a data call, the total

number of pre-carrier waves is 4 (M=4). If the number of
the access request bursts is 2 (N=2), the preset period
of monitoring time is 120ms (T=120ms) and the time di-
vision multiple access period is 60ms (t = 60ms), in this
case, 0 frame (Y=M-N-T/t=4-2-2=0) of pre-carrier wave
is included in subsequent bursts sent by the terminal after
the voice call is allowed, that is, the terminal can directly
send a data header and a subsequent data block.
[0060] In addition, it should be noted that in the exam-
ples shown in Figures 7a and 7b, the subsequent bursts
and the access request bursts sent by the terminal to the
repeater have a same type, which is a voice header or a
pre-carrier wave. In a practical application, the terminal
may send bursts of a type different from the type of the
access request bursts after the terminal is allowed by the
repeater to send the subsequent bursts, for example, the
access request bursts are voice headers and the subse-
quent bursts are pre-carrier waves, which does not affect
the effect of avoiding a call collision. Accordingly, the
number Y of the subsequent bursts may be set as a des-
ignated value based on practical situations.

The second embodiment

[0061] Figure 8 is a flowchart of a second embodiment
of a call collision processing method of a terminal accord-
ing to the disclosure. The call collision processing method
may include steps 201 to 208.
[0062] In step 201, a terminal sends an access request
to a repeater, where the access request includes a preset
number of access request bursts.
[0063] In step 202, the terminal monitors a channel
state of the repeater, and determines whether the repeat-
er transfers the access request bursts of the terminal
within a predetermined period of monitoring time.
[0064] In step 203, the terminal sends subsequent
bursts to the repeater if the repeater successively trans-
fers the access request bursts of the terminal for at least
two times within the preset period of monitoring time.
[0065] In step 204, the terminal stop sending the sub-
sequent bursts to the repeater if the repeater successive-
ly transfers access request bursts of another terminal for
at least two times within the preset period of monitoring
time.
[0066] Steps 201 to 204 are the same as steps 101 to
104, which are not described herein.
[0067] In step 205, the terminal detects, within the pre-
set period of monitoring time, an idle burst sent by the
repeater.
[0068] In step 206, the terminal determines whether a
retransmission number is greater than 0. In a case the
retransmission number is greater than 0, step 207 is pro-
ceeded, in which the retransmission number is de-
creased by 1, and step 201 is proceeded after a preset
hold off time. In a case that the retransmission number
is not greater than 0, step 208 is proceeded, in which the
terminal stop sending the subsequent bursts to the re-
peater.
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[0069] Generally, after being activated, the repeater
may send an idle burst through a downlink channel, to
indicate that a current state of the repeater is an idle state
and the terminal is allowed to access the repeater. In a
case the terminal can still detect an idle burst sent by the
repeater after sending the access request burst to the
repeater, it is indicated at least two terminals initiate calls
to the repeater and a call collision occurs between the at
least two terminals, which causes that the repeater can
not detect an uplink burst. In this case, the terminal may
directly stop sending the subsequent bursts to the re-
peater, or start a random avoidance mechanism and retry
to access the repeater after the avoidance, to improve a
flexibility of processing the call collision.
[0070] The retransmission time is set for each terminal
based on a communication requirement. After detecting
the idle burst, the terminal determines whether to start
the avoidance mechanism or not. In a case the retrans-
mission number is greater than 0, the avoidance mech-
anism is started; and in a case the retransmission number
is 0, the avoidance mechanism is not started.
[0071] The terminal needs to perform the two following
operations to start the avoidance mechanism:

(1) decreasing the retransmission number by one,
which facilitates accurately determining when to quit
the avoidance mechanism; and

(2) starting a random avoidance timer, to correctly
determine an end time of a single avoidance proc-
ess.

[0072] After the random avoidance timer indicates that
the preset hold off time is exceeded, the terminal may
end this avoidance process, proceed sending an access
request to the repeater and then monitor the channel
state of the repeater. In this case, if another idle burst is
detected, the terminal may perform the avoidance proc-
ess again in a case that the retransmission number is
greater than 0. In a case the retransmission number is
decreased to 0, the terminal may determine that the ac-
cess to the terminal is rejected, and the terminal may
stop sending the subsequent bursts to the repeater.
[0073] The preset hold off time of each terminal is set
based on a practical communication requirement. Thus,
the terminal can perform a random avoidance based on
a respective preset hold off time in case of a call collision,
so that a possibility of the call collision between at least
two terminals is minimized. In a case that the call collision
occurs between two terminals having a same preset hold
off time and a same retransmission number, the two ter-
minals may stop sending subsequent bursts to the re-
peater after accomplishing a certain number of avoid-
ance (which depends on the retransmission number).
Compared with the solution of stopping sending bursts
after detecting the idle burst, the solution according to
the embodiment is more flexible, and is more applicable
to a practical communication.

[0074] It should be note that the retransmission
number multiplies the preset hold off time is a duration
of the whole avoidance mechanism. As the duration may
affect the channel accessing time, the channel accessing
time should be taken into account when setting the re-
transmission number and the preset hold off time, to
avoid the call collision without affecting the user experi-
ence.

The third embodiment

[0075] Figure 9 is a flowchart of a third embodiment of
a call collision processing method of a terminal according
to the disclosure. The method may include steps 301 to
305.
[0076] In step 301, a terminal sends an access request
to a repeater, where the access request includes a preset
number of access request bursts.
[0077] In step 302, the terminal monitors a channel
state of the repeater, and determines whether the repeat-
er transfers the access request bursts of the terminal
within a predetermined period of monitoring time.
[0078] In step 303, the terminal sends subsequent
bursts to the repeater if the repeater successively trans-
fers the access request bursts of the terminal for at least
two times in the preset period of monitoring time.
[0079] In step 304, the terminal stops sending subse-
quent bursts to the repeater if the repeater successively
transfers access request bursts of another terminal for
at least two times within the preset period of monitoring
time.
[0080] Steps 301 to 304 are the same as steps 101 to
104, which are not described herein in detail.
[0081] In step 305, the terminal stop sending the sub-
sequent bursts to the repeater, if the terminal does not
monitor any burst sent by the repeater within the preset
period of monitoring time and the preset period of mon-
itoring time is exceeded.
[0082] If the terminal neither detects that the repeater
transfers the access request burst nor detects that the
repeater sends an idle burst within the preset period mon-
itoring time, that is, the terminal does not detect any op-
eration of the repeater within the preset period monitoring
time, the terminal may resend an access request to the
repeater to try accessing the repeater. Alternatively it can
be directly determined that the terminal is rejected to ac-
cess the repeater and is stopped to send subsequent
bursts to the repeater. Preferably, in order to reduce time
spent on processing the call collision and to avoid intro-
ducing too much extra channel accessing time, the ter-
minal stops trying to access the repeater after it is deter-
mined that the preset period of monitoring time is exceed-
ed.
[0083] It should be noted that a case that a receiving
frequency point of the repeater is subject to a co-channel
interference, or the terminal moves out of the coverage
of the repeater may cause that the terminal can not de-
tects a signal of the repeater within the preset period of
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monitoring time.

The fourth embodiment

[0084] Figure 10 illustrates a flowchart of a first em-
bodiment of a call collision processing method of a re-
peater according to the disclosure. The method includes
steps 401 to 405.
[0085] In step 401, a repeater receives an access re-
quest burst sent by at least one terminal, and determines
a burst to be transferred and a corresponding terminal
to be transferred based on a signal strength of the access
request burst.
[0086] Corresponding to the first to third embodiments,
in the embodiment, the process of processing a call col-
lision by the repeater is described from a perspective of
the repeater. After being activated, the repeater starts
sending an idle burst through a downlink channel and
detects whether there is a terminal requesting for an ac-
cess. If receiving an access request burst sent by the
terminal, the repeater may make a response to the re-
quest, which may include two following cases.
[0087] In the first case, only one terminal requests for
an access to the repeater currently. If a signal strength
of the access request burst of the terminal meet a re-
quirement of the repeater, the repeater transfers the ac-
cess request burst of the terminal in response to the ter-
minal. Generally, the receipt of the access request burst
by the terminal indicates that the signal strength of the
access request burst meet the requirement of the repeat-
er.
[0088] In the second case, at least two terminals re-
quests for accesses to the repeater currently. In this case,
the repeater selects a burst with a highest signal strength
as the burst to be transferred and determines a terminal
which sends the burst with the highest signal strength as
the terminal to be transferred. In addition, a signal cov-
ering may be performed between the access request
bursts of the at least two terminals based on signal in-
tensities, that is, the burst with the highest signal strength
covers the other bursts with lower signal intensities, and
only the burst with the highest signal strength is received
by the repeater, and is used as the burst to be transferred.
[0089] In this step, the repeater may select a burst with
a high signal strength or a high quality as the burst to be
transferred based on determination ways such as field
intensities or synchronization. The way for selecting the
burst to be transferred is not limited in the disclosure, as
long as the burst to be transferred with the highest signal
strength can be determined from the access request
bursts.
[0090] In step 402, the repeater transfers the burst to
be transferred and determines whether the repeater re-
ceives a new access request burst within a time division
multiple access period.
[0091] In step 403, the repeater transfers a new access
request burst of the terminal to be transferred if the re-
peater receives the new access request burst of the ter-

minal to be transferred within the preset time division
multiple access period.
[0092] After the determination in step 402, if the re-
peater receives the new access request burst within the
time division multiple access period and the new access
request burst is sent by the terminal to be transferred,
the repeater transfers the new access request burst of
the terminal to be transferred. If the terminal to be trans-
ferred detects that the repeater successively transfers
access request bursts of the terminal to be transferred
for two times within the preset period of monitoring time
after sending the access request bursts, it is indicated
that the terminal to be transferred is allowed to access
the repeater, thus the terminal to be transferred can send
subsequent bursts to the repeater.
[0093] The expression that the repeater receives the
new access request burst of the terminal to be transferred
within the time division multiple access period may be
understood as that only the terminal to be transferred
sends the new access request burst to the repeater cur-
rently and the signal strength of the new access request
burst meet the requirement of the repeater; or at least
two terminals (including the terminal to be transferred)
sends new access requests to the repeater currently and
the signal strength of the new access request sent by the
terminal is the highest.
[0094] Referring to the example illustrated in Figure 5,
MSA and MSB initiate access request bursts at a same
time division multiple access period point. Since a signal
strength of MSA is higher than that of MSB, the repeater
successively transfers two bursts (VHA1 and VHA2) of
MSA. No terminal initiates an access request burst at a
next time division multiple access period point, and the
repeater transfers VHA2 repeatedly, to allow MSA to ac-
cess the repeater. It should be noted that since VHA1 is
missed when MSA is monitored, MSA is allowed to ac-
cess the repeater only when two following VHA2 are re-
ceived.
[0095] In step 404, the repeater transfers a new access
request burst of another terminal if the repeater receives
the new access request of the another terminal within
the preset time division multiple access period.
[0096] After the determination in step 402, if the re-
peater receives the new access request burst within the
time division multiple access period and the new access
request burst is sent by the another terminal (which is a
terminal other than the terminal to be transferred), the
repeater may transfer the new access request burst sent
by the another terminal. In this case, the repeater does
not successively transfer access request bursts of one
terminal twice within the preset period of monitoring time
of the terminal, thus the terminal does not know whether
the access to the repeater is allowed. In this case, the
terminal which sends the new access request is used as
the terminal to be transferred, whether the next time di-
vision multiple access period point is reached is deter-
mined, to determine whether a new access request burst
is received within the time division multiple access period,
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which may be understood as a loop execution of the tech-
nical solutions according to the present disclosure. The
objective of such solution is to allow the terminal to detect
that the repeater successively transfers bursts of one ter-
minal twice within the preset period of monitoring time,
so as to determine subsequent operations (if the access
is allowed, the terminal sends subsequent bursts, and if
the access is not allowed, the terminal stop sending sub-
sequent bursts) for the terminal which requests access-
ing to the repeater.
[0097] The expression that the repeater receives the
new access request burst of the another terminal within
the time division multiple access period may be under-
stood as that the repeater does not receive a new access
request burst of the terminal to be transferred within a
next time division multiple access period due to an inter-
ruption in a sending process of the terminal to be trans-
ferred, while another terminal sends a new access re-
quest burst to the repeater within the next time division
multiple access period and a signal strength of the new
access request burst sent by the another terminal meets
the requirement of the repeater; or the terminal to be
transferred and another terminal send new access re-
quest bursts to the repeater currently, and the signal
strength of the new access request burst sent by the ter-
minal to be transferred is lower than that of the new ac-
cess request burst sent by the another terminal.
[0098] Referring to the example illustrated in Figure 6,
the repeater determines VHA1 as the burst to be trans-
ferred and determines MSA as the terminal to be trans-
ferred at the beginning. After transferring VHA1, the re-
peater receives VHB1 sent by MSB within a time division
multiple access period. Although MSA sends VHA2 at the
same time division multiple access period point, the re-
peater determines VHB1 as the burst to be transferred,
determines MSB as the terminal to be transferred since
a signal strength of VHA2 is lower than that of VHB1, and
transfers VHB1 through a downlink channel. After the
process above, the repeater may determine whether the
next time division multiple access period point is reached,
and detects a burst received within this time division mul-
tiple access period. As shown in Figure 6, VHB2 is con-
tinually transferred if the repeater receives VHB2 sent by
MSB, so that the repeater successively transfer bursts
(i.e., VHB1 and VHB2) of MSB twice. At a next time division
multiple access period point, no access request burst is
detected by the repeater and VHB2 is repeatedly trans-
ferred by the repeater. Since when is monitored, VHB1
is missed, MSB is allowed to access the repeater only if
two subsequent VHB2 are received.
[0099] In step 405, the repeater transfers the burst to
be transferred repeatedly, if the repeater does not receive
a new access request burst within the time division mul-
tiple access period and the time division multiple access
period is exceeded.
[0100] After the determination in step 402, it may be
determined that the transmission of bursts by the terminal
is interrupted if the repeater receives does not receive a

new access request burst (which may be a new burst
sent by the terminal to be transferred, or a new burst sent
by another terminal), and in this case, the repeater may
transfer the burst to be transferred repeatedly, to suc-
cessively transfer bursts of the terminal for at least two
times. After the transmission of bursts by the terminal to
be transferred is recovered, it may be directly determined
that the terminal to be transferred is allowed to access
the repeater, which can save the channel accessing time
in the technical solutions of the present disclosure.
[0101] In step 404, after MSB is determined to be the
terminal to be transferred and VHB1 is determined to be
the burst to be transferred, the repeater may transfer
VHB1 repeatedly if the repeater receive does not receive
a new access request burst within the next time division
multiple access period. That is, the repeater transfers a
burst received last time repeatedly if the repeater does
not receive a new access request burst during the time
division multiple access period.
[0102] It should be noted that the time division multiple
access period in the embodiment is the time division mul-
tiple access period mentioned in the descriptions of Fig-
ure 6 and is an appropriate period for receipt. Considering
that a short interruption of the terminal may occur in a
practical communication, the above technical solution to
the short interruption is provided according to the present
disclosure, so that the technical solutions according to
the present disclosure may more confirm to a practical
application.
[0103] In view of above, the repeater can transfers the
access request burst according to the three cases in
steps 403, 404 and 405, to successively transfer access
request bursts of a terminal for at least two times, so that
whether the terminal is allowed or rejected to access the
repeater is determined. According to the descriptions
above, there are two cases that the terminal is allowed
to access the repeater:

(1) the repeater successively transfers different ac-
cess request bursts of a same terminal, such as VHA
and VHA2 in step 403 or VHB1 and VHB2 in step 404;
and

(2) the repeater transfers a same access request
burst of the terminal repeatedly, such as VHB2 in
Figure 6, which is repeatedly transferred.

The fifth embodiment

[0104] Figure 12 illustrates a flowchart of a second em-
bodiment of a call collision processing method of a re-
peater according to the disclosure. The method includes
steps 501 to 509.
[0105] In step 501, a repeater receives a access re-
quest burst sent by at least one terminal, and determines
a burst to be transferred and a corresponding terminal
to be transferred based on a signal strength of the access
request burst.
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[0106] In step 502, the repeater transfers the burst to
be transferred and determines whether the repeater re-
ceives a new access request burst within a time division
multiple access period.
[0107] In step 503, the repeater transfers a new access
request burst of the terminal to be transferred if the re-
peater receives the new access request burst of the ter-
minal to be transferred within the preset time division
multiple access period.
[0108] In step 504, the repeater transfers a new access
request burst of another terminal if the repeater receives
the new access request of the another terminal within
the preset time division multiple access period.
[0109] In step 505, the repeater transfers the burst to
be transferred repeatedly and step 506 is proceeded, if
the repeater does not receive a new access request burst
within the time division multiple access period and the
time division multiple access period is exceeded.
[0110] In step 506, whether the repeater receives a
new access request burst within a maximum time limit is
determined.
[0111] In the fourth embodiment illustrated in Figure
10, the repeater transfers a burst received last time re-
peatedly, if the repeater does not receive a new access
request burst within a next time division multiple access
period and the next time division multiple access period
is exceeded, to deal with a short interruption to the ter-
minal. If the transmission of the terminal can be recovered
quickly, the repeater may receive a new access request
burst in a short time, thus the repetitive transfers may be
ended, the terminal is allowed to access the repeater
after the new access request is transferred and the sub-
sequent bursts sent by the terminal is received. If the
transmission of the terminal can not be recovered quickly,
and the repeater keeps transferring the burst received
last repeatedly, which may increase the channel access-
ing time so that a user can not get a response (the re-
sponse may be an operation is allowed, or an operation
is denied) after performing an operation on the terminal,
thus affecting the user experience.
[0112] In order not to cause excessive channel access-
ing time, the maximum time limit may be set in the em-
bodiment to end the repetitive transfers in a case that the
terminal can be recovered quickly. Thus, besides the
technical solution to the short interruption of the terminal,
a technical solution to a long interruption of the terminal
is also provided according to the present disclosure.
[0113] If the repeater transfers VHA1 of MSA currently,
there are three cases when a next time division multiple
access period starts:

(1) if VHA2 sent by MSA is monitored within a time
division multiple access period T1, the repeater
transfers VHA2 and a burst sent by the terminal within
a next time division multiple access period is moni-
tored, and the short interruption to the terminal is
dealt with based on T1;

(2) if VHB1 sent by MSB is monitored within a time
division multiple access period T1, the repeater
transfers VHB1 and a burst sent by the terminal within
a next time division multiple access period is moni-
tored, and the short interruption to the terminal is
dealt with based on T1; and

(3) if the repeater does not detect a burst within the
time division multiple access period T1, the repeater
starts a maximum time limit timer (used to time the
maximum time limit) after T1 is exceeded and deter-
mines whether a burst sent by the terminal is moni-
tored by the repeater within a maximum time limit T2
(T1<T2), which may include three cases described
in steps 507 to 509.

[0114] In step 507, the repeater stops transferring the
burst to be transferred repeatedly and transfers a new
access request burst of the terminal to be transferred, if
the repeater receives the new access request burst of
the terminal to be transferred within the preset maximum
time limit.
[0115] When monitoring within T2, the repeater trans-
fers the burst received last time repeatedly according to
time division multiple access periods, and the repeater
transfers VHA1 repeatedly in the embodiment. It should
be noted that the repeater may determine whether a next
time division multiple access period point is reached
while starting the maximum time limit timer, to control a
cycle period of the repetitive transfer. If T1 is exceeded,
the repeater assembles a frame for repetitive transfer to
control the cycle period of the repetitive transfer.
[0116] After the maximum time limit time is started, the
repeater can stop transferring VHA1 repeatedly and
transfer VHA2, if the repeater receives the new access
request burst VHA2 before T2 is exceeded and the new
access request burst VHA2 is sent by MSA. After trans-
ferring VHA2, the repeater may determine whether a next
time division multiple access period point is reached and
whether a subsequent new burst is received within T1.
[0117] In step 508, the repeater stops transferring the
burst to be transferred and transfers a new access re-
quest burst of another terminal, if the repeater receives
the new access request burst of the another terminal with-
in the maximum time limit.
[0118] After the maximum time limit timer is started,
the repeater may stop transferring VHA1 repeatedly and
transfer VHB1, if the repeater receives the new access
request burst VHB1 before T2 is exceeded and the new
access request burst VHB1 is sent by MSB. After trans-
ferring VHB1, the repeater may determine whether the
next time division multiple access period point is reached
and whether the subsequent new burst is received within
T1.
[0119] It should be noted that the repeater keeps trans-
ferring VHA1 received last time repeatedly based on the
time division multiple access period before receiving
VHB1.
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[0120] In step 509, the repeater stops transferring the
burst to be transferred and sends an idle burst, if the
repeater does not receive a new access request burst
within the maximum time limit and the maximum time
limit is exceeded.
[0121] After the maximum time limit timer is started,
the repeater may end repetitive transfers the and broad-
cast the idle burst to a downlink channel if the repeater
does not receive a burst within T2. Thus, the terminal in
the system may send the access request to the repeater
on a usage requirement of the terminal after detecting
the idle burst sent by the repeater.
[0122] It should be noted that the repeater keeps trans-
ferring VHA1 received last time repeatedly based on the
time division multiple access period within the maximum
time limit T2.

The sixth embodiment

[0123] For the case described in step 508 in the fifth
embodiment, a preferred technical solution is further pro-
vided according to the present disclosure. Figure 13 il-
lustrates a flowchart of a third embodiment of a call col-
lision processing method of a repeater according to the
disclosure. The method may include steps 601 to 611.
[0124] In step 601, a repeater receives an access re-
quest burst sent by at least one terminal, and determines
a burst to be transferred and a corresponding terminal
to be transferred based on a signal strength of the access
request burst
[0125] In step 602, the repeater transfers the burst to
be transferred and determine whether the repeater re-
ceives a new access request burst within a time division
multiple access period.
[0126] In step 603, the repeater transfers a new access
request burst of the terminal to be transferred if the re-
peater receives the new access request burst of the ter-
minal to be transferred within the preset time division
multiple access period.
[0127] In step 604, the repeater transfers a new access
request burst of another terminal if the repeater receives
the new access request of the another terminal within
the preset time division multiple access period.
[0128] In step 605, the repeater transfers the burst to
be transferred repeatedly and step 606 is proceeded, if
the repeater does not receive a new access request burst
within the time division multiple access period and the
time division multiple access period is exceeded.
[0129] In step 606, whether the repeater receives a
new access request burst within a maximum time limit is
determined.
[0130] In step 607, the repeater stops transferring the
burst to be transferred repeatedly and transfers a new
access request burst of the terminal to be transferred if
the repeater receives the new access request burst of
the terminal to be transferred within the preset maximum
time limit.
[0131] In step 608, the repeater stops transferring the

burst to be transferred and sends an idle burst if the re-
peater does not receive a new access request burst with-
in the maximum time limit and the maximum time limit is
exceeded.
[0132] Steps 601 to 607 are the same as steps 501 to
507, and step 608 is the same as step 509, which are
not described in detail herein.
[0133] In step 609, a channel reserve time is set for
the terminal to be transferred, where the channel reserve
time is less than the maximum time limit, and whether
the channel reserve time is exceeded is determined after
the repeater receives a new access request burst sent
by another terminal.
[0134] In the embodiment illustrated in Figure 11,
whether a channel reserve time T3 (T3< T2) is exceeded
is determined if the repeater receives the new access
request burst sent by another terminal MSC while trans-
ferring VHB2 repeatedly within T2. If the channel reserve
time T3 is not exceeded, the repeater discards bursts
VHC1 and VHC2 sent by MSC and continues to transfer
VHB2 repeatedly, to reserve a channel for MSB. If the
new access request burst received by the repeater within
T2 is a subsequent burst sent by the terminal to be trans-
ferred, the repeater stops transferring VHB2 repeatedly
and starts transferring the subsequent bursts of MSB.
[0135] For an application scenario such as a simulcast
system with a long delay, it is possible that the terminal
to be transferred sends a new access request burst to
the repeater, and before receiving the new access re-
quest burst sent by the terminal to be transferred, the
repeater receives an access request burst sent by an-
other terminal which is staggered with the new access
request burst sent by the terminal to be transferred due
to a long transfer delay of the terminal to be transferred.
A reasonability of the technical solutions according to the
present disclosure may be affected if the repeater trans-
fers the access request burst sent by the another terminal
directly in this case. Thus, in the embodiment, the repeat-
er sets the channel reserve time for a terminal, where
the repeater successively transfers bursts (including suc-
cessively transferring different bursts, or successively
transferring a same burst) of the terminal for at least (N+1)
times (N is the preset number of the access request
bursts sent by the terminal).
[0136] In step 610, the terminal discards the new ac-
cess request burst and continues transferring the burst
to be transferred repeatedly if the channel reserve time
is not exceeded.
[0137] In step 611, the repeater stops transferring the
burst to be transferred repeatedly and transfers the new
access request burst sent by the another terminal, if the
channel reserve time is exceeded and the maximum time
limit is not exceeded.
[0138] As similar to the fifth embodiment, there are
three cases in the embodiment illustrated in Figure 11
after the repeater starts the maximum time limit timer,
which are described as follows.
[0139] The first case is in step 607 in the embodiment.
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After the maximum time limit timer is started, the repeater
keeps transferring VHB2 repeatedly before receiving the
subsequent burst sent by MSB. And the repeater stops
transferring VHB2 repeatedly after receiving VHB3, and
transfers VHB3 instead.
[0140] The second case is in step 608 in the embodi-
ment. After the maximum time limit timer is started, the
repeater keeps transferring VHB2 repeatedly, and if the
repeater does not receive a new access request burst
within T2, the repeater sends an idle burst after T2 is
exceeded.
[0141] In the third case, a reserve time timer is started
when the maximum time limit timer is started. If the re-
peater receives an access request burst sent by another
terminal, for example, VHC1 sent by MSC, the repeater
discards VHC1 and continues to transfer VHB2 repeated-
ly, as is described in step 610 in the embodiment. If T3
is exceeded (and T2 is not exceeded), the repeater stops
reserving a channel for MSB, and can transfer bursts
sent by another terminal when the repeater receives an
access request burst sent by the another terminal. For
example, in a case that the repeater receives VHB3 and
subsequent voice superframe bursts (VA-VF), the re-
peater stops transferring VHB2 repeatedly and transfers
VHB3 and the subsequent voice superframe bursts (VA-
VF) instead, as is described in step 611 in the embodi-
ment.
[0142] It should be noted that in the embodiment illus-
trated in Figure 11, the maximum time limit includes the
simulcast delay.

The seventh embodiment

[0143] Corresponding to the methods according to the
first embodiment, the second embodiment and the third
embodiment, a terminal (the terminal may be a device
which can communicate with a base station, such as a
cell phone or an interphone) is provided according to the
present disclosure. Figure 14 is a schematic diagram of
a first embodiment of a terminal according to the disclo-
sure. The terminal includes:

a sending unit 701, configured to send an access
request to a repeater, where the access request in-
cludes a preset number of access request bursts;
and

a first determining unit 702, configured to monitor a
channel state of the repeater and determines wheth-
er the repeater transfers the access request burst of
the terminal within a preset period of monitoring time,

where the sending unit sends subsequent bursts to
the repeater if the repeater successively transfers
the access request burst of the terminal for at least
two times within the preset period of monitoring time,
and

the sending unit stops sending the subsequent
bursts to the repeater if the repeater successively
transfers access request bursts of another terminal
for at least two times within the preset period of mon-
itoring time.

[0144] It should be noted that in order to not increase
or minimally increase the extra channel accessing time
introduced by the technical solutions according to the
present disclosure, the subsequent bursts sent by the
sending unit are required to include minimum voice head-
ers or pre-carrier waves or even not include a voice head-
er or a pre-carrier waves. The number Y of voice headers
or pre-carrier waves included in the subsequent bursts
is Y = M - N - (T/t), where Y ≥ 0, M is the number of access
request bursts required in one complete sending proc-
ess, N is the preset number of the access request bursts
included in the access request, T is the preset period of
monitoring time and t is the time division multiple access
period.
[0145] In addition, in a terminal according to a preferred
embodiment of the disclosure, the first determining unit
is further configured to notify the sending unit to stop
sending the subsequent bursts to the repeater, if no burst
sent by the repeater is detected within the preset period
of monitoring time and the preset period of monitoring
time is exceeded.

The eighth embodiment

[0146] Figure 15 is a schematic diagram of a second
embodiment of a terminal according to the disclosure.
The terminal may include:

a sending unit 801, configured to send an access
request to a repeater, where the access request in-
cludes a preset number of access request bursts;
and

a first determining unit 802, configured to monitor a
channel state of the repeater and determine whether
the repeater transfers the access request burst of
the terminal within the preset period of monitoring
time,

where the sending unit sends subsequent bursts to
the repeater if the repeater successively transfers
the access request bursts of the terminal for at least
two times within the preset period of monitoring time,
and

the sending unit stops sending the subsequent
bursts to the repeater if the repeater successively
transfers access request bursts of another terminal
for at least two times within the preset period of mon-
itoring time; and

a second determining unit 803, configured to deter-
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mine whether a retransmission number is greater
than 0, in a case that an idle burst sent by the repeater
is detected within the preset period of monitoring
time; decrease the retransmission number by one
and notify the sending unit to send an access request
to the repeater after a hold off time if the retransmis-
sion number is greater than 0; and notify the sending
unit to stop sending the subsequent bursts to the
repeater if the retransmission number is not greater
than 0.

The ninth embodiment

[0147] Figure 16 is a schematic diagram of a third em-
bodiment of a terminal according to the disclosure. The
terminal may include:

a query unit 901, configured to query for a channel
state of a repeater, and notify a sending unit to send
an access request to the repeater in a case that the
channel state is an idle state or a call hang time state;

a sending unit 902, configured to send the access
request to the repeater, where the access request
includes a preset number of access request bursts;
and

a first determining unit 903, configured to monitor a
channel state of the repeater and determine whether
the repeater successively transfers the access re-
quest bursts of the terminal within a preset period of
monitoring time,

where the sending unit sends subsequent bursts to
the repeater if the repeater successively transfers
the access request bursts of the terminal for at least
two times within the preset period of monitoring time,
and

the sending unit stops sending the subsequent
bursts to the repeater if the repeater successively
transfers access request bursts of another terminal
for at least two times within the preset period of mon-
itoring time.

The tenth embodiment

[0148] Corresponding to the methods according to the
fourth embodiment, the fifth embodiment and the sixth
embodiment, a repeater is provided according to the
present disclosure. Figure 17 is a schematic diagram of
a first embodiment of a repeater according to the disclo-
sure. The repeater may include:

a receiving unit 1001, configured to receive an ac-
cess request burst sent by at least one terminal and
determine a burst to be transferred and a corre-
sponding terminal to be transferred based on a signal

strength of the access request burst;

a transferring unit 1002, configured to transfer the
burst to be transferred determined by the receiving
unit; and

a first determining unit 1003, configured to determine
whether the receiving unit receives a new access
request burst within a time division multiple access
period,

notify the transferring unit to transfer a new access
request burst of the terminal to be transferred if the
receiving unit receives the new access request burst
of the terminal to be transferred within the time divi-
sion multiple access period,

notify the transferring unit to transfer a new access
request burst of another terminal if the receiving unit
receives the new access request burst of the another
terminal within the time division multiple access pe-
riod, and

notify the transferring unit to transfer the burst to be
transferred repeatedly, if the receiving unit does not
receive a new access request burst within the time
division multiple access period and the time division
multiple access period is exceeded.

The eleventh embodiment

[0149] Figure 18 is a schematic diagram of a second
embodiment of a repeater according to the disclosure.
The repeater may include:

a receiving unit 1101, configured to receive an ac-
cess request burst sent by at least one terminal and
determine a burst to be transferred and a corre-
sponding terminal to be transferred based on a signal
strength of the access request burst;

a transferring unit 1102, configured to transfer the
burst to be transferred determined by the receiving
unit;

a first determining unit 1103, configured to determine
whether the receiving unit receives a new access
request burst within a time division multiple access
period,

notify the transferring unit to transfer the new access
request burst of the terminal to be transferred if the
receiving unit receives the new access request burst
of the terminal to be transferred within the time divi-
sion multiple access period,

notify the transferring unit to transfer the new access
request burst of another terminal if the receives the

27 28 



EP 3 035 762 A1

16

5

10

15

20

25

30

35

40

45

50

55

new access request burst of the another terminal
within the time division multiple access period, and

notify the transferring unit to transfer the burst to be
transferred repeatedly, if the receiving unit does not
receive a new access request burst within the time
division multiple access period and the time division
multiple access period is exceeded; and

a second determining unit 1104, configured to de-
termine whether the receiving unit receives a new
access request burst within a maximum time limit
after the time division multiple access period is ex-
ceeded,

notify the transferring unit to stop transferring the
burst to be transferred repeatedly and transfer a new
access request burst of the terminal to be transferred
if the repeater receives the new access request burst
of the terminal to be transferred within the preset
maximum time limit,

notify the transferring unit to stop transferring the
burst to be transferred repeatedly and transfer a new
access request burst of another terminal if the re-
peater receives the new access request burst of the
another terminal within the maximum time limit, and

notify the transferring unit to stop transferring the
burst to be transferred repeatedly and send an idle
burst, if the repeater does not receive a new access
request burst within the maximum time limit and the
maximum time limit is exceeded.

The twelfth embodiment

[0150] Figure 19 is a schematic diagram of a third em-
bodiment of a repeater according to the disclosure. The
repeater may include:

a receiving unit 1201, configured to receive an ac-
cess request burst sent by at least one terminal and
determine a burst to be transferred and a corre-
sponding terminal to be transferred based on a signal
strength of the access request burst;

a transferring unit 1202, configured to transfer the
burst to be transferred determined by the receiving
unit;

a first determining unit 1203, configured to determine
whether the receiving unit receives a new access
request burst within a time division multiple access
period,

notify the transferring unit to transfer a new access
request burst of the terminal to be transferred if the
receiving unit receives the new access request burst

of the terminal to be transferred within the time divi-
sion multiple access period,

notify the transferring unit to transfer a new access
request burst of another terminal if the receives the
new access request burst of the another terminal
within the time division multiple access period, and

notify the transferring unit to transfer the burst to be
transferred repeatedly, if the receiving unit does not
receive a new access request burst within the time
division multiple access period and the time division
multiple access period is exceeded; and

a second determining unit 1204, configured to de-
termine whether the receiving unit receives a new
access request burst within a maximum time limit
after the time division multiple access period is ex-
ceeded; and

a third determining unit 1205, configured to deter-
mine whether a channel reserve time is exceeded
after the receiving unit receives the new access re-
quest burst sent by the another terminal, where the
channel reserve time is less than the maximum time
limit,

where the transferring unit discards the new access
request burst and continues to transfer the burst to
be transferred repeatedly if the channel reserve time
is not exceeded, and

the transferring unit stops transferring the burst to
be transferred repeatedly and transfers the new ac-
cess request burst sent by the another terminal if the
channel reserve time is exceeded and the maximum
time limit is not exceeded.

[0151] It is understood that the disclosure may be ap-
plied to various universal or dedicated computation en-
vironments or configurations, such as a personal com-
puter, a server computer, a handhold or portable device,
a tablet device, a multiprocessor system, a microproces-
sor-based system, a set-top box, a programmable con-
sumer electronic device, a network PC, a minicomputer,
a mainframe computer, and a distributed computation
environment including any one of the systems or devices
above.
[0152] The disclosure can be described in a general
context of computer executable instructions which are
executed by a computer, for example a program module.
Generally, the computer module includes routines, pro-
grams, objects, modules and data structures which per-
form specific tasks or implement specific abstract data
types. The disclosure can be performed in a distributed
computation environment, and in the distributed compu-
tation environment, and tasks can be performed by a
remote processing device connected through a commu-
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nications network. In the distributed computation envi-
ronment, the program module may be stored in a storage
device of a local computer or a remote computer, such
as a storage medium.
[0153] It should be noted that, a relationship term such
as "the first" and "the second" herein is only used to dis-
tinguish one entity or operation from another entity or
operation, and does not necessarily acquire or imply that
there is an actual relationship or sequence between
these entities or operations. Furthermore, terms "in-
clude", "comprise" or any other variations are intended
to cover non-exclusive "include", so that a process, a
method, an object or a device including a series of factors
not only include the factors, but also include other factors
not explicitly listed, or also include inherent factors of the
process, the method, the object or the device. Without
more limitation, a factor defined in a sentence "include
one..." does not exclude a case that there is also another
same factor in the process, the method, the object or the
device including the described factor.
[0154] Since the device embodiments mainly corre-
spond to the method embodiments, the device embodi-
ments may refer to method embodiment for same or sim-
ilar parts. The embodiments of the device are only illus-
trative, the units described as separate parts may or may
not be physically separated and may or may not be a
physical element, which can be located in one place or
can be distributed on multiple network units. A part or all
of the units is chosen as required to achieve the object
of the solutions in the embodiments. Those skilled in the
art can understand and perform the disclosure without
any creative work.
[0155] The foregoing embodiments are only preferred
embodiments of the disclosure. Those of skills in the art
may make some variations and improvements on the
technical solutions of the disclosure without departing
from the scope of the technical solutions. All variations
and improvements made based on the technical essence
of the disclosure without departing from content of the
technical solutions of the disclosure fall in the scope of
the technical solutions of the disclosure.

Claims

1. A call collision processing method, comprising :

sending, by a terminal, an access request to a
repeater, wherein the access request comprises
a preset number of access request bursts;
monitoring, by the terminal, a channel state of
the repeater, and determining, by the terminal,
whether the repeater transfers the access re-
quest burst within a preset period of monitoring
time;
sending, by the terminal, subsequent bursts to
the repeater if the repeater successively trans-
fers the access request bursts of the terminal

for at least two times within the preset period of
monitoring time; and
stopping sending, by the terminal, the subse-
quent bursts to the repeater if the repeater suc-
cessively transfers access request bursts of an-
other terminal for at least two times within the
preset period of monitoring time.

2. The method according to claim 1, wherein the
number Y of access request bursts comprised in the
subsequent bursts sent by the terminal to the repeat-
er is equal to M-N-(T/t), wherein Y ≥ 0,
wherein, M is the number of access request bursts
required in one complete sending process, N is the
preset number of the access request bursts com-
prised in the access request, T is the preset period
of monitoring time and t is a time division multiple
access period.

3. The method according to claim 1 or 2, wherein if the
terminal detects, within the preset period of monitor-
ing time, an idle burst sent by the repeater, the meth-
od further comprises:

determining, by the terminal, whether a retrans-
mission number is greater than 0;
decreasing the retransmission number by one
and sending an access request to the repeater
after a preset hold off time, if the retransmission
number is greater than 0; and stop sending, by
the terminal, the subsequent bursts to the re-
peater, if the retransmission number is not great-
er than 0.

4. The method according to claim 1 or 2, further com-
prising:

stopping sending, by the terminal, the subse-
quent bursts to the repeater, if the terminal does
not detect, within the preset period of monitoring
time, a burst sent by the repeater and the preset
period of monitoring time is exceeded.

5. The method according to claim 1 or 2, wherein before
the terminal sends the access request to the repeat-
er, the method further comprises:

querying for the channel state of the repeater,
and going to the step of sending the access re-
quest to the repeater if the channel state is an
idle state or a call hang time state.

6. A call collision processing method, comprising:

receiving, by a repeater, an access request burst
sent by at least one terminal, and determining,
by the repeater, a burst to be transferred and a
corresponding terminal to be transferred based
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on a signal strength of the access request burst;
transferring, by the repeater, the burst to be
transferred, and determining, by the repeater,
whether the repeater receives a new access re-
quest burst within a time division multiple access
period;
transferring, by the repeater, a new access re-
quest burst sent by the terminal to be transferred
if the repeater receives the new access request
burst sent by the terminal to be transferred within
the preset time division multiple access period;
transferring, by the repeater, a new access re-
quest burst sent by another terminal if the re-
peater receives the new access request sent by
the another terminal within the preset time divi-
sion multiple access period; and
transferring, by the repeater, the burst to be
transferred repeatedly, if the repeater does not
receive a new access request burst within the
time division multiple access period and the time
division multiple access period is exceeded.

7. The method according to claim 6, wherein after the
time division multiple access period is exceeded, the
method further comprises:

determining whether the repeater receives a
new access request burst within a maximum
time limit;
stopping, by the repeater, transferring the burst
to be transferred repeatedly and transferring ,
by the repeater, a new access request burst of
the terminal to be transferred, if the repeater re-
ceives the new access request burst of the ter-
minal to be transferred within the maximum time
limit;
stopping, by the repeater, transferring the burst
to be transferred repeatedly and transferring, by
the repeater, a new access request burst of an-
other terminal if the repeater receives the new
access request burst of the another terminal
within the maximum time limit; and
stopping, by the repeater, transferring the burst
to be transferred repeatedly and sending , by
the repeater, an idle burst if the repeater does
not receive a new access request burst within
the maximum time limit.

8. The method according to claim 7, further comprising
setting a channel reserving time for the terminal to
be transferred, wherein the channel reserving time
is less than the maximum time limit,
wherein the stopping, by the repeater, transferring
the burst to be transferred repeatedly and transfer-
ring, by the repeater, the new access request burst
of the another terminal comprises:

determining, by the repeater, whether the chan-

nel reserving time is exceeded after receiving
the new access request burst of the another ter-
minal;
discarding, by the repeater, the new access re-
quest burst and proceeding to transfer the burst
to be transferred repeatedly if the channel re-
serving time is not exceeded; and
stopping, by the repeater, transferring the burst
to be transferred repeatedly and transferring, by
the repeater, the new access request burst sent
by the another terminal, if the channel reserving
time is exceeded and the maximum time limit is
not exceeded.

9. A terminal, comprising:

a sending unit, configured to send an access
request to a repeater, wherein the access re-
quest comprises a preset number of access re-
quest bursts; and
a first determining unit, configured to monitor a
channel state of the repeater and determines
whether the repeater transfers the access re-
quest burst of the terminal within a preset period
of monitoring time,
wherein the sending unit sends subsequent
bursts to the repeater if the repeater successive-
ly transfers the access request burst of the ter-
minal for at least two times within the preset pe-
riod of monitoring time, and
the sending unit stops sending the subsequent
bursts to the repeater if the repeater successive-
ly transfers access request bursts of another ter-
minal for at least two times within the preset pe-
riod of monitoring time.

10. The terminal according to claim 9, wherein the
number Y of access request bursts comprised in the
subsequent bursts sent by the sending unit to the
repeater is equal to M - N - (T/t), wherein Y ≥ 0,
wherein, M is the number of access request bursts
required in one complete sending process, N is the
preset number of the access request bursts com-
prised in the access request, T is the preset period
of monitoring time and t is a time division multiple
access period.

11. The terminal according to claim 9 or 10, wherein if
an idle burst sent by the repeater is detected within
the preset period of monitoring time, the terminal fur-
ther comprises:

a second determining unit, configured to deter-
mine whether a retransmission number is great-
er than 0; decrease the retransmission number
by one and notify the sending unit to send an
access request to the repeater after a hold off
time if the retransmission number is greater than
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0; and notify the sending unit to stop sending
the subsequent bursts to the repeater if the re-
transmission number is not greater than 0.

12. The terminal according to claim 9 or 10, wherein,
the first determining unit is further configured to notify
the sending unit to stop sending the subsequent
bursts to the repeater if no burst sent by the repeater
is detected within the preset period of monitoring
time and the preset period of monitoring time is ex-
ceeded.

13. The terminal according to claim 9 or 10, further com-
prising:

a query unit, configured to query for a channel
state of the repeater, and notify the sending unit
to send the access request to the repeater in a
case that the channel state is an idle state or a
call hang time state.

14. A repeater, comprising:

a receiving unit, configured to receive an access
request burst sent by at least one terminal and
determine a burst to be transferred and a corre-
sponding terminal to be transferred based on a
signal strength of the access request burst;
a transferring unit, configured to transfer the
burst to be transferred determined by the receiv-
ing unit; and
a first determining unit, configured to determine
whether the receiving unit receives a new ac-
cess request burst within a time division multiple
access period,
notify the transferring unit to transfer a new ac-
cess request burst of the terminal to be trans-
ferred if the receiving unit receives the new ac-
cess request burst of the terminal to be trans-
ferred within the time division multiple access
period,
notify the transferring unit to transfer a new ac-
cess request burst of another terminal if the re-
ceiving unit receives the new access request
burst of the another terminal within the time di-
vision multiple access period, and
notify the transferring unit to transfer the burst
to be transferred repeatedly, if the receiving unit
does not receive a new access request burst
within the time division multiple access period
and the time division multiple access period is
exceeded.

15. The repeater according to claim 14, further compris-
ing:

a second determining unit, configured to deter-
mine whether the receiving unit receives a new

access request burst within a maximum time lim-
it after the time division multiple access period
is exceeded,
notify the transferring unit to stop transferring
the burst to be transferred repeatedly and trans-
fer a new access request burst of the terminal
to be transferred if the repeater receives the new
access request burst of the terminal to be trans-
ferred within the preset maximum time limit,
notify the transferring unit to stop transferring
the burst to be transferred repeatedly and trans-
fer a new access request burst of another ter-
minal if the repeater receives the new access
request burst of the another terminal within the
maximum time limit, and
notify the transferring unit to stop transferring
the burst to be transferred repeatedly and send
an idle burst, if the repeater does not receive a
new access request burst within the maximum
time limit and the maximum time limit is exceed-
ed.

16. The repeater according to claim 15, wherein a chan-
nel reserving time is set for the terminal and the chan-
nel reserving time is less than the maximum time
limit, wherein the repeater further comprises:

a third determining unit, configured to determine
whether the channel reserving time is exceeded
after the receiving unit receives the new access
request burst sent by another terminal,
wherein the transferring unit discards the new
access request burst and continues to transfer
the burst to be transferred repeatedly if the chan-
nel reserving time is not exceeded, and
the transferring unit stops transferring the burst
to be transferred repeatedly and transfers the
new access request burst sent by the another
terminal, if the channel reserving time is exceed-
ed and the maximum time limit is not exceeded.
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