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(54) ACCESS CONTROL DEVICE, ACCESS DEVICE AND METHOD

(57) This application provides an access control ap-
paratus and method, and an access apparatus and meth-
od. The access control apparatus includes: a receiving
unit, configured to receive a first preamble sequence; a
determining unit, configured to determine an ac-
quired-terminal group; and a sending unit, configured to
send a first acquisition indicator; where the receiving unit
is further configured to receive a second preamble se-
quence, the determining unit is further configured to de-
termine an acquired terminal, and the sending unit is fur-
ther configured to send a second acquisition indicator,
where the second acquisition indicator is used to indicate
access of the acquired terminal. In the present invention,
a process of contending for an access resource by a ter-
minal in an M2M network transforms from one-phase
contention to two-phase contention, and each time a
base station receives only a first preamble sequence sent
by each group leader or a second preamble sequence
sent by a terminal in an acquired group, so that a quantity
of preamble sequences received by the base station
each time can be greatly reduced, thereby effectively re-
ducing load of the base station.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the communi-
cations field, and in particular, to an access control ap-
paratus and method, and an access apparatus and meth-
od.

BACKGROUND

[0002] A machine-to-machine (Machine-To-Machine,
M2M for short) technology is a networked application and
service that use a machine as a terminal and use intelli-
gent interaction as a core. In the M2M technology, coop-
erative work between machines is implemented by using
data transmission between the machines, which greatly
improves productivity. With development of mobile com-
munications technologies, M2M services represented by
intelligent metering, vehicle condition monitoring, Inter-
net of Vehicles, industrial monitoring, and the like grad-
ually become popular application services.
[0003] Main characteristics of the M2M technology are
as follows: numerous terminals; a small data packet serv-
ice is used for communication between different termi-
nals; and a discontinuous transmission manner is used
for communication between different terminals, which
has a low latency requirement. Therefore, a universal
mobile telecommunications system (Universal Mobile
Telecommunications System, UMTS for short) becomes
a communications system generally used to implement
the M2M technology. When different terminals commu-
nicate with each other, the UMTS is used for sending. In
the UMTS, the small data packet service may work in a
CELL_FACH mode of a forward access channel (FACH
Forward Access Channel, FACH for short) or in an en-
hanced CELL_FACH radio resource control (Radio Re-
source Control, RRC for short) connected mode, and a
terminal may transmit data on a random access channel
(Random Access Channel, RACH for short). That is,
when the terminal needs to transmit data, the terminal
first applies for and uses an access resource of a network;
after obtaining the access resource by means of apply-
ing, the terminal sends the data by using the access re-
source; after transmitting the data, the terminal releases
the access resource. Therefore, the access resource of
the UTMS can be efficiently used.
[0004] Because data is transmitted on a RACH, a ter-
minal usually requests, in a manner of sending a pream-
ble sequence, to use an access resource. Specifically,
when the terminal needs to transmit data, the terminal
first sends a preamble sequence at an access slot (Ac-
cess Slot, AS for short) boundary. A base station detects
preamble sequences, and when the preamble sequence
sent by the terminal is detected and there is an available
access resource, the base station sends an acquisition
indicator (Acquisition Indicator, AI for short) to the termi-
nal. If the terminal receives the AI within a preset time

after sending the preamble sequence, the terminal sends
the data within a particular time after receiving the AI. If
the terminal receives no AI within a preset time after send-
ing the preamble sequence, the terminal re-sends a pre-
amble sequence at a next AS boundary and requests
again to use an access resource.
[0005] However, if there are limited available RACH
access resources and numerous M2M terminals, multi-
ple terminals may simultaneously request to use an ac-
cess resource. For example, in a vehicle condition mon-
itoring system, at a particular moment, many vehicle-
mounted terminals may simultaneously report vehicle
condition data to a server. In this case, a base station
may simultaneously receive preamble sequences sent
by many terminals, which causes overload of the base
station. Further, because a limited quantity of terminals
are allowed to access a network at a same moment, many
terminals cannot receive an AI within a preset time after
sending preamble sequences; and many terminals that
receive no AI may re-send preamble sequences to re-
quest again to use an access resource, which further
aggravates the load of the base station.

SUMMARY

[0006] Embodiments of the present invention provide
an access control apparatus and method, and an access
apparatus and method, to resolve a problem that an ex-
isting access method causes overload of a base station.
[0007] According to a first aspect, the present invention
provides an access control apparatus, where the appa-
ratus includes: a receiving unit, configured to receive a
first preamble sequence sent by a leader terminal in a
terminal group; a determining unit, configured to deter-
mine an acquired-terminal group according to the first
preamble sequence received by the receiving unit; and
a sending unit, configured to send a first acquisition in-
dicator to a terminal in the acquired-terminal group that
is determined by the determining unit; where the receiv-
ing unit is further configured to receive a second pream-
ble sequence that is sent by the terminal in the acquired-
terminal group after receiving the first acquisition indica-
tor sent by the sending unit; the determining unit is further
configured to determine an acquired terminal according
to the second preamble sequence received by the re-
ceiving unit; and the sending unit is further configured to
send a second acquisition indicator to the acquired ter-
minal determined by the determining unit, where the sec-
ond acquisition indicator is used to indicate access of the
acquired terminal.
[0008] With reference to the first aspect, in a first pos-
sible implementation manner of the first aspect, that a
receiving unit is configured to receive a first preamble
sequence sent by a leader terminal in a terminal group
includes: the receiving unit is configured to receive the
first preamble sequence that is sent by the leader terminal
by using a physical random access channel PRACH and
that includes a group identifier of the terminal group.
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[0009] With reference to the first possible implemen-
tation manner of the first aspect, in a second possible
implementation manner of the first aspect, that a sending
unit is configured to send a first acquisition indicator to a
terminal in the acquired-terminal group that is determined
by the determining unit includes: the sending unit is con-
figured to send, by using an acquisition indicator channel
AICH, the first acquisition indicator that includes a group
identifier of the acquired group.
[0010] With reference to the first possible implemen-
tation manner of the first aspect or the second possible
implementation manner of the first aspect, in a third pos-
sible implementation manner of the first aspect, that the
receiving unit is further configured to receive a second
preamble sequence that is sent by the terminal in the
acquired-terminal group after receiving the first acquisi-
tion indicator sent by the sending unit includes: the re-
ceiving unit is further configured to receive the second
preamble sequence that is sent by the terminal in the
acquired group by using the PRACH after receiving the
first acquisition indicator and that includes a signature
sequence of the terminal.
[0011] With reference to the first possible implemen-
tation manner of the first aspect, the second possible
implementation manner of the first aspect, or the third
possible implementation manner of the first aspect, in a
fourth possible implementation manner of the first aspect,
that the sending unit is further configured to send a sec-
ond acquisition indicator to the acquired terminal deter-
mined by the determining unit includes: the sending unit
is further configured to send, by using the AICH, the sec-
ond acquisition indicator that includes a signature se-
quence of the acquired terminal.
[0012] According to a second aspect, the present in-
vention further provides an access apparatus, where the
apparatus includes: a receiving unit, configured to re-
ceive a first acquisition indicator that is sent by a base
station and that includes a group identifier of an acquired
group; and a sending unit, configured to send a second
preamble sequence that includes a signature sequence
of a terminal to the base station when the group identifier
of the acquired group received by the receiving unit is
consistent with a group identifier of a terminal group in
which the terminal is located; where the receiving unit is
further configured to receive a second acquisition indi-
cator that is sent by the base station after determining
an acquired terminal according to the second preamble
sequence and that includes a signature sequence of the
acquired terminal; and the sending unit is further config-
ured to send data to the base station when the signature
sequence of the acquired terminal received by the re-
ceiving unit is consistent with the signature sequence of
the terminal.
[0013] With reference to the second aspect, in a first
possible implementation manner of the second aspect,
that a receiving unit is configured to receive a first acqui-
sition indicator that is sent by a base station and that
includes a group identifier of an acquired group includes:

the receiving unit is configured to receive the first acqui-
sition indicator by using an acquisition indicator channel
AICH.
[0014] With reference to the second aspect, in a sec-
ond possible implementation manner of the second as-
pect, the apparatus further includes: a generation unit,
configured to generate the first preamble sequence that
includes the group identifier of the terminal group; the
sending unit is further configured to send the first pream-
ble sequence by using a physical random access channel
PRACH; and that a receiving unit is configured to receive
a first acquisition indicator that is sent by a base station
and that includes a group identifier of an acquired group
includes: the receiving unit is configured to receive the
first acquisition indicator by using an AICH, where the
first acquisition indicator is sent by the base station after
determining the acquired group according to the first pre-
amble sequence.
[0015] With reference to the second possible imple-
mentation manner of the second aspect, in a third pos-
sible implementation manner of the second aspect, the
generation unit includes: a determining subunit, config-
ured to determine the group identifier of the terminal
group and the signature sequence of the terminal, where
the group identifier of the terminal group is a Hadamard
sequence of a preset length; and a generation subunit,
configured to generate the first preamble sequence in-
cluding the group identifier of the terminal group and the
signature sequence of the terminal.
[0016] With reference to the second possible imple-
mentation manner of the second aspect or the third pos-
sible implementation manner of the second aspect, in a
fourth possible implementation manner of the second as-
pect, the sending unit is further configured to re-send the
first preamble sequence to the base station when the
signature sequence of the acquired terminal is inconsist-
ent with the signature sequence of the terminal.
[0017] According to a third aspect, the present inven-
tion further provides an access control method, where
the method includes: receiving a first preamble sequence
sent by a leader terminal in a terminal group; determining
an acquired-terminal group according to the first pream-
ble sequence; sending a first acquisition indicator to a
terminal in the acquired-terminal group; receiving a sec-
ond preamble sequence that is sent by a terminal in the
terminal group after receiving the first acquisition indica-
tor; determining an acquired terminal according to the
second preamble sequence; and sending a second ac-
quisition indicator to the acquired terminal, where the
second acquisition indicator is used to indicate access
of the acquired terminal.
[0018] With reference to the third aspect, in a first pos-
sible implementation manner of the third aspect, the re-
ceiving a first preamble sequence sent by a leader ter-
minal in a terminal group includes: receiving the first pre-
amble sequence that is sent by the leader terminal by
using a physical random access channel PRACH and
that includes a group identifier of the terminal group.
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[0019] With reference to the first possible implemen-
tation manner of the third aspect, in a second possible
implementation manner of the third aspect, the sending
a first acquisition indicator to a terminal in the acquired-
terminal group includes: sending, by using an acquisition
indicator channel AICH, the first acquisition indicator that
includes a group identifier of the acquired group.
[0020] With reference to the first possible implemen-
tation manner of the third aspect or the second possible
implementation manner of the third aspect, in a third pos-
sible implementation manner of the third aspect, the re-
ceiving a second preamble sequence that is sent by the
terminal in the acquired-terminal group after receiving
the first acquisition indicator includes: receiving the sec-
ond preamble sequence that is sent by the terminal in
the acquired group by using the PRACH after receiving
the first acquisition indicator and that includes a signature
sequence of the terminal.
[0021] With reference to the first possible implemen-
tation manner of the third aspect, the second possible
implementation manner of the third aspect, or the third
possible implementation manner of the third aspect, in a
fourth possible implementation manner of the third as-
pect, the sending a second acquisition indicator to the
acquired terminal includes: sending, by using the AICH,
the second acquisition indicator that includes a signature
sequence of the acquired terminal.
[0022] According to a fourth aspect, the present inven-
tion further provides an access method, where the meth-
od includes: receiving a first acquisition indicator that is
sent by a base station and that includes a group identifier
of an acquired group; sending a second preamble se-
quence that includes a signature sequence of a terminal
to the base station if the group identifier of the acquired
group is consistent with a group identifier of a terminal
group in which the terminal is located; receiving a second
acquisition indicator that is sent by the base station after
determining an acquired terminal according to the sec-
ond preamble sequence and that includes a signature
sequence of the acquired terminal; and sending data to
the base station if the signature sequence of the acquired
terminal is consistent with the signature sequence of the
terminal.
[0023] With reference to the fourth aspect, in a first
possible implementation manner of the fourth aspect, the
receiving a first acquisition indicator that is sent by a base
station and that includes a group identifier of an acquired
group includes: receiving the first acquisition indicator by
using an acquisition indicator channel AICH, where the
first acquisition indicator is sent by the base station after
determining the acquired group according to a first pre-
amble sequence, and the first preamble sequence is sent
by a leader terminal in the terminal group by using a phys-
ical random access channel PRACH.
[0024] With reference to the fourth aspect, in a second
possible implementation manner of the fourth aspect, be-
fore the receiving a first acquisition indicator that is sent
by a base station and that includes a group identifier of

an acquired group, the method further includes: gener-
ating the first preamble sequence that includes the group
identifier of the terminal group, and sending the first pre-
amble sequence by using a PRACH; and the receiving
a first acquisition indicator that is sent by a base station
and that includes a group identifier of an acquired group
includes: receiving the first acquisition indicator by using
an AICH, where the first acquisition indicator is sent by
the base station after determining the acquired group ac-
cording to the first preamble sequence.
[0025] With reference to the second possible imple-
mentation manner of the fourth aspect, in a third possible
implementation manner of the fourth aspect, the gener-
ating the first preamble sequence that includes the group
identifier of the terminal group includes: determining the
group identifier of the terminal group and the signature
sequence of the terminal, where the group identifier of
the terminal group is a Hadamard sequence of a preset
length; and generating the first preamble sequence in-
cluding the group identifier of the terminal group and the
signature sequence of the terminal.
[0026] With reference to the second possible imple-
mentation manner of the fourth aspect or the third pos-
sible implementation manner of the fourth aspect, in a
fourth possible implementation manner of the fourth as-
pect, the method further includes: re-sending the first pre-
amble sequence to the base station if the signature se-
quence of the acquired terminal is inconsistent with the
signature sequence of the terminal.
[0027] In the embodiments of the present invention, a
receiving unit is configured to receive a first preamble
sequence sent by a leader terminal in a terminal group;
a determining unit is configured to determine an ac-
quired-terminal group according to the first preamble se-
quence received by the receiving unit; a sending unit is
configured to send a first acquisition indicator to a termi-
nal in the acquired-terminal group determined by the de-
termining unit; the receiving unit is further configured to
receive a second preamble sequence that is sent by the
terminal in the acquired-terminal group after receiving
the first acquisition indicator sent by the sending unit; the
determining unit is further configured to determine an ac-
quired terminal according to the second preamble se-
quence received by the receiving unit; and the sending
unit is further configured to send a second acquisition
indicator to the acquired terminal determined by the de-
termining unit, where the second acquisition indicator is
used to indicate access of the acquired terminal. A proc-
ess of contending for an access resource by a terminal
transforms from one-phase contention to two-phase con-
tention, and each time a base station receives only a first
preamble sequence sent by each group leader or a sec-
ond preamble sequence sent by a terminal in an acquired
group, so that a quantity of preamble sequences received
by the base station each time can be greatly reduced,
thereby effectively reducing load of the base station.
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BRIEF DESCRIPTION OF DRAWINGS

[0028] To describe the technical solutions in the em-
bodiments of the present invention or in the prior art more
clearly, the following briefly describes the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, a person of ordinary skill in the art
may still derive other drawings from these accompanying
drawings without creative efforts.

FIG. 1 is a flowchart of an embodiment of an access
control apparatus according to the present invention;
FIG. 2A is a flowchart of another embodiment of an
access apparatus according to the present inven-
tion;
FIG. 2B is a flowchart of another embodiment of an
access apparatus according to the present inven-
tion;
FIG. 3 is a flowchart of an embodiment of an access
control method according to the present invention;
FIG. 4 is a schematic diagram of an embodiment of
an access method according to the present inven-
tion;
FIG. 5 is a schematic diagram of another embodi-
ment of an access method according to the present
invention;
FIG. 6 is a schematic diagram of another embodi-
ment of an access method according to the present
invention;
FIG. 7 is a schematic diagram of another embodi-
ment of an access control apparatus according to
the present invention; and
FIG. 8 is a schematic diagram of another embodi-
ment of an access apparatus according to the
present invention.

DESCRIPTION OF EMBODIMENTS

[0029] To make a person skilled in the art understand
the technical solutions in the present invention better, the
following clearly and completely describes the technical
solutions in the embodiments of the present invention
with reference to the accompanying drawings in the em-
bodiments of the present invention. Apparently, the de-
scribed embodiments are merely a part rather than all of
the embodiments of the present invention. All other em-
bodiments obtained by a person of ordinary skill in the
art based on the embodiments of the present invention
without creative efforts shall fall within the protection
scope of the present invention.
[0030] In a method described in the embodiments of
the present invention, all terminals that need to access
a target base station may be grouped into several termi-
nal groups according to a preset grouping rule. Option-
ally, the preset grouping rule may be: terminals transmit-
ting a same type of data are used as one terminal group;
or terminals located in a same geographic area are used
as one terminal group; or terminal groups are set during

network planning. One terminal is selected from each
terminal group according to a preset selection rule as a
leader terminal in the terminal group. Optionally, the pre-
set rule may be: any terminal is selected as a leader
terminal in a terminal group; or a leader terminal is se-
lected according to channel environments of terminals;
or a leader terminal is set during network planning. Ac-
cording to different grouping manners, a terminal group
may include only a leader terminal, or may further include
at least one member terminal in addition to a leader ter-
minal. Each terminal group has a unique corresponding
group identifier, and each terminal also has a corre-
sponding signature sequence.
[0031] In the following, an access control apparatus in
the present invention is first described. Optionally, the
access control apparatus may be disposed in a base sta-
tion.
[0032] FIG. 1 is a schematic diagram of an embodi-
ment of an access control apparatus according to the
present invention.
[0033] As shown in FIG. 1, the access control appara-
tus includes a receiving unit 101, a determining unit 102,
and a sending unit 103.
[0034] The receiving unit 101 is configured to receive
a first preamble sequence sent by a leader terminal in a
terminal group.
[0035] In an optional manner, before a terminal in the
terminal group transmits data, the leader terminal in the
terminal group in which the terminal is located first sends
the first preamble sequence by using a physical random
access channel (Physical Random Access Channel,
PRACH for short), to contend for an access resource for
the terminal in the terminal group. The receiving unit 101
receives the first preamble sequence. The first preamble
sequence may include a group identifier of the terminal
group. In an optional manner, the first preamble se-
quence may include a signature sequence of the leader
terminal and the group identifier of the terminal group.
The signature sequence of the leader terminal may be a
preset sequence whose length is 16 bits. The group iden-
tifier of the terminal group may include a Hadamard (Had-
amard) sequence whose length is N bit, where N is great-
er than 0, and a length of N is determined by a quantity
of terminal groups and a quantity of terminals in the ter-
minal group. In the prior art, a length of a preamble se-
quence is generally 4096 bits. Therefore, N further needs
to meet a requirement that 4096 can be exactly divided
by 16+N. A sequence of 16+N bits is repeated M times,
and a first preamble sequence of 4096 bits may be
formed, where M is a quotient obtained after 4096 is ex-
actly divided by (16+N). For example, a group identifier
of 16 bits may be repeatedly added to a signature se-
quence of 16 bits of the leader terminal for 128 times, to
form the first preamble sequence of 4096 bits.
[0036] The determining unit 102 is configured to deter-
mine an acquired-terminal group according to the first
preamble sequence received by the receiving unit 101.
[0037] The receiving unit 101 may receive one or more
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first preamble sequences within a particular time. When
the receiving unit 101 receives only one first preamble
sequence, and a terminal in a terminal group correspond-
ing to the first preamble sequence can perform access,
the determining unit 102 may determine the terminal
group corresponding to the first preamble sequence as
the acquired group. When a base station receives mul-
tiple first preamble sequences, optionally, the determin-
ing unit 102 may select a terminal group corresponding
to one of the first preamble sequences as the acquired
group according to a preset determining rule such as a
receiving signal-to-noise ratio of the first preamble se-
quence.
[0038] The sending unit 103 is configured to send a
first acquisition indicator to a terminal in the acquired-
terminal group determined by the determining unit 102.
[0039] After the acquired group is determined, the
sending unit 103 obtains a group identifier of the acquired
group from the first preamble sequence, and then gen-
erates and sends the first acquisition indicator that in-
cludes the group identifier of the acquired group. The
sending unit 103 may send the first acquisition indicator
to each terminal by using an AICH. When sending the
group identifier by using the AICH, the sending unit 103
may send the group identifier by setting the group iden-
tifier on 1024 chips reserved on the AICH. In an optional
manner, each bit of the group identifier that is of the ac-
quired group and whose length is N bits may be repeated,
to form a sequence whose length is 2N bits, and then the
group identifier of the acquired group is sent by using a
spreading factor and a modulation scheme that are the
same as those of an existing AICH.
[0040] The receiving unit 101 is further configured to
receive a second preamble sequence that is sent by a
terminal in the terminal group after receiving the first ac-
quisition indicator sent by the sending unit 103.
[0041] Because there may be multiple terminals in the
acquired group that need to perform access, the terminal
in the acquired group also needs to contend for an access
resource. The terminal in the acquired group may con-
tend for the access resource in a manner of sending the
second preamble sequence, where the second preamble
sequence includes a signature sequence of the terminal.
The receiving unit 101 receives a second preamble se-
quence sent by each terminal.
[0042] The determining unit 102 is further configured
to determine an acquired terminal according to the sec-
ond preamble sequence received by the receiving unit
101.
[0043] A process of determining the acquired terminal
by the determining unit 102 according to the second pre-
amble sequence is similar to a method in the prior art for
determining, according to a preamble sequence, a ter-
minal that can perform access, and is not described here-
in.
[0044] The sending unit 103 is further configured to
send a second acquisition indicator to the acquired ter-
minal determined by the determining unit 102, where the

second acquisition indicator is used to indicate access
of the acquired terminal.
[0045] In an optional manner, after the acquired termi-
nal is determined, the sending unit 103 sends, by using
the AICH, the second acquisition indicator that includes
a signature sequence of the acquired terminal. A method
for sending the second acquisition indicator is similar to
a method for sending an acquisition indicator in the prior
art, and is not described herein. When the acquired ter-
minal receives the second acquisition indicator, and after
a preset time interval, the acquired terminal sends, by
using the PRACH, data that needs to be sent. The base
station receives the data that is sent by the acquired ter-
minal by using the PRACH. A specific process is similar
to a terminal access method in the prior art, and is not
described herein.
[0046] It can be learned from the foregoing embodi-
ment that the access control apparatus may receive a
first preamble sequence sent by a leader terminal in a
terminal group, determine an acquired-terminal group
according to the first preamble sequence, send a first
acquisition indicator to a terminal in the acquired-terminal
group, receive a second preamble sequence that is sent
by a terminal in the terminal group after receiving the first
acquisition indicator, determine an acquired terminal ac-
cording to the second preamble sequence, and send a
second acquisition indicator to the acquired terminal,
where the second acquisition indicator is used to indicate
access of the acquired terminal. According to this em-
bodiment, a process of contending for an access re-
source by a terminal transforms from one-phase conten-
tion to two-phase contention. Therefore, not only a total
quantity of preamble sequences received by a base sta-
tion is reduced, but also a maximum quantity of preamble
sequences that may be simultaneously received by the
base station can be reduced, which can effectively re-
duce load of the base station. Accordingly, for each mem-
ber terminal, if a quantity of preamble sequence sending
times is reduced, energy consumed in a data transmis-
sion process can also be reduced.
[0047] In the following, an access apparatus corre-
sponding to an access control apparatus is described.
Optionally, the access apparatus may be disposed in a
terminal.
[0048] FIG. 2A is a schematic diagram of an embodi-
ment of an access apparatus according to the present
invention.
[0049] As shown in FIG. 2, if the access apparatus is
used for access of a member terminal, the access appa-
ratus includes a receiving unit 201 and a sending unit 202.
[0050] The receiving unit 201 is configured to receive
a first acquisition indicator that is sent by a base station
and that includes a group identifier of an acquired group.
[0051] In an optional manner, the receiving unit 201
may directly receive the first acquisition indicator by using
an AICH, where the first acquisition indicator is generated
and sent by the base station after the base station deter-
mines the acquired group according to a first preamble

9 10 



EP 3 151 609 A1

7

5

10

15

20

25

30

35

40

45

50

55

sequence sent by a leader terminal in a terminal group
in which the terminal is located.
[0052] The sending unit 202 is configured to send a
second preamble sequence that includes a signature se-
quence of the terminal to the base station when the group
identifier of the acquired group received by the receiving
unit 201 is consistent with a group identifier of the terminal
group in which the terminal is located.
[0053] If the group identifier of the acquired group is
consistent with the group identifier of the terminal group,
it indicates that in a current data transmission slot, the
terminal in the terminal group can transmit data. Howev-
er, the terminal cannot determine whether there are other
terminals that need to transmit data in the terminal group
in which the terminal is located, and to prevent a conflict,
the terminal needs to contend for an access resource
with other member terminals in the terminal group in
which the terminal is located. Therefore, the sending unit
202 needs to send the second preamble sequence to
contend for the access resource.
[0054] If the group identifier of the acquired group is
inconsistent with the group identifier of the terminal
group, it indicates that in a current data transmission slot,
no terminal in the terminal group can transmit data. In
this case, the receiving unit 201 needs to wait to receive
the first acquisition indicator again.
[0055] The receiving unit 201 is further configured to
receive a second acquisition indicator that is sent by the
base station after determining an acquired terminal ac-
cording to the second preamble sequence sent by the
sending unit 202 and that includes a signature sequence
of the acquired terminal.
[0056] In an optional manner, the base station sends
the second acquisition indicator by using the AICH, and
the receiving unit 201 receives the second acquisition
indicator. A specific process of sending the second ac-
quisition indicator is described in the foregoing embodi-
ment, and is not described herein again.
[0057] The sending unit 202 is further configured to
send data to the base station when the signature se-
quence of the acquired terminal received by the receiving
unit is consistent with the signature sequence of the ter-
minal.
[0058] If the signature sequence of the acquired termi-
nal is consistent with the signature sequence of the ter-
minal, it indicates that the terminal successfully obtains
the access resource by means of contention and can
transmit data. After a preset period of time specified in a
protocol expires, the sending unit 202 may send the data
by using a PRACH.
[0059] As shown in FIG. 2B, FIG. 2B is a schematic
diagram of another embodiment of an access apparatus
according to the present invention.
[0060] As shown in FIG. 2B, if the access apparatus
is used to implement access of the leader terminal in the
terminal group, the access apparatus further includes a
generation unit 203 in addition to the receiving unit 201
and the sending unit 202.

[0061] The generation unit 203 is configured to gener-
ate the first preamble sequence that includes the group
identifier of the terminal group.
[0062] When the terminal performs access, the gener-
ation unit 203 first generates the first preamble sequence,
where the first preamble sequence may include the group
identifier of the terminal group. In an optional manner,
the first preamble sequence may include a signature se-
quence of the leader terminal and the group identifier of
the terminal group. A structure and a generation manner
that are of the first preamble sequence are described in
the foregoing embodiment, and are not described herein
again.
[0063] The sending unit 202 is further configured to
send the first preamble sequence by using the PRACH.
[0064] After the first preamble sequence is generated,
the sending unit 202 sends the first preamble sequence
to the base station by using the PRACH, to contend for
an access resource for all terminals in the terminal group.
[0065] The receiving unit 201 is further configured to
receive the first acquisition indicator by using the AICH.
Similarly, the first acquisition indicator is sent by the base
station by using the AICH after determining the acquired
group according to the first preamble sequence.
[0066] If the group identifier of the acquired group is
inconsistent with the group identifier of the terminal
group, it indicates that in a current data transmission slot,
the terminal in the terminal group cannot transmit data.
In this case, the sending unit 202 needs to send the first
preamble sequence again, to contend for an access re-
source for the terminal in the terminal group.
[0067] It should be noted herein that a sending time
interval tPp-Pp for sending the first preamble sequence
twice by the sending unit 202 needs to be greater than
or equal to a sending time interval tp-p,min for sending
preamble sequences that is specified in a protocol in an
existing PRACH process. That is, tPp-Pp ≥ tp-p,min.
[0068] To improve a success rate of access resource
contention, when sending the first preamble sequence
again, the leader terminal may increase transmit power
of the first preamble sequence. The leader terminal may
continuously increase the transmit power and repeatedly
send the first preamble sequence, until the group identi-
fier of the acquired group is consistent with the group
identifier of the terminal group or a maximum allowed
quantity of transmission times is reached.
[0069] According to this embodiment, a process of con-
tending for an access resource by a terminal transforms
from one-phase contention to two-phase contention.
Therefore, not only a total quantity of preamble sequenc-
es received by a base station is reduced, but also a max-
imum quantity of preamble sequences that may be si-
multaneously received by the base station can be re-
duced, which can effectively reduce load of the base sta-
tion. Accordingly, for each member terminal, if a quantity
of preamble sequence sending times is reduced, energy
consumed in a data transmission process can also be
reduced.
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[0070] In the following, an access control method in
the present invention is described. Optionally, a base sta-
tion in a UTMS system may perform the access control
method in the present invention.
[0071] Referring to FIG. 3, FIG. 3 is a flowchart of an
embodiment of an access control method according to
the present invention.
[0072] Step 301: Receive a first preamble sequence
sent by a leader terminal in a terminal group.
[0073] Before a terminal transmits data, the leader ter-
minal in the terminal group in which the terminal is located
first sends the first preamble sequence by using a
PRACH, to contend for an access resource for the ter-
minal. The first preamble sequence may include a group
identifier of the terminal group. In actual use, the first
preamble sequence may include a signature sequence
of the leader terminal and the group identifier of the ter-
minal group. A structure and a generation manner that
are of the first preamble sequence are described in the
foregoing embodiment, and are not described herein
again.
[0074] Step 302: Determine an acquired group accord-
ing to the first preamble sequence.
[0075] A base station may receive one or more first
preamble sequences within a particular time. When the
base station receives only one first preamble sequence,
and the terminal in the terminal group can perform ac-
cess, the terminal group corresponding to the first pre-
amble sequence may be determined as the acquired
group. When the base station receives multiple first pre-
amble sequences, a terminal group corresponding to one
of the first preamble sequences may be selected as the
acquired group according to a preset determining rule
such as a receiving signal-to-noise ratio of the first pre-
amble sequence.
[0076] Step 303: Send a first acquisition indicator to a
terminal in the acquired-terminal group.
[0077] After the acquired group is determined, the base
station may first obtain a group identifier of the acquired
group from the first preamble sequence sent by a leader
terminal in the acquired group, and then generate the
first acquisition indicator that includes the group identifier
of the acquired group, and send the first acquisition in-
dicator. The base station may send the first acquisition
indicator to each terminal by using an AICH. When send-
ing the first acquisition indicator by using the AICH, the
base station may send the first acquisition indicator by
placing the first acquisition indicator on 1024 chips re-
served on the AICH. Specifically, each bit of the first pre-
amble sequence whose length is N bits may be repeated,
to form a sequence whose length is 2N bits, and then the
sequence whose length is 2N bits is sent in a spreading
manner by using OVSF code that is the same as that of
an existing AICH and whose spreading factor is 1024/N.
[0078] An interval tpp-ap between a sending time of the
first acquisition indicator and a sending time of the first
preamble sequence needs to meet a preset time interval.
For example, when a network parameter

AICH_Transmission_Timing is set to 0, tp-p,min=15360
chips, and tpp-ap=7680 chips; and when the network pa-
rameter AICH_Transmission_Timing is set to 1, tp-p,min
=20480 chips, and tpp-ap =12800 chips, where tp-p,min is
a sending time interval for sending preamble sequences
that is specified in a protocol in an existing PRACH proc-
ess, and chips is a transmission time of each chip, and
indicates a time required for transmitting one chip (chip).
[0079] Step 304: Receive a second preamble se-
quence that is sent by a terminal in the terminal group
after receiving the first acquisition indicator.
[0080] Because there may be multiple terminals in the
acquired group that need to perform access, the terminal
in the acquired group also needs to contend for an access
resource. The terminal in the acquired group may con-
tend for the access resource in a manner of sending the
second preamble sequence, where the second preamble
sequence includes a signature sequence of the terminal.
The base station receives a second preamble sequence
sent by each terminal.
[0081] Step 305: Determine an acquired terminal ac-
cording to the second preamble sequence.
[0082] A process of determining the acquired terminal
by the base station according to the second preamble
sequence is similar to a method in the prior art for deter-
mining, by a base station according to a preamble se-
quence, a terminal that can perform access, and is not
described herein.
[0083] Step 306: Send a second acquisition indicator
to the acquired terminal, where the second acquisition
indicator is used to indicate access of the acquired ter-
minal.
[0084] After determining the acquired terminal, the
base station sends, by using the AICH, the second ac-
quisition indicator that includes a signature sequence of
the acquired terminal. A method for sending the second
acquisition indicator is similar to a method for sending
the first acquisition indicator, and is not described herein
again. When the acquired terminal receives the second
acquisition indicator, and after a preset time interval
specified in a protocol, the acquired terminal sends, by
using the PRACH, data that needs to be sent. The base
station receives the data that is sent by the acquired ter-
minal by using the PRACH. A specific process is similar
to a data receiving method in the prior art, and is not
described herein. It should be noted herein that the fore-
going step 104 to step 106 are similar to a terminal ran-
dom access process in the prior art. For details, refer to
the terminal random access process in the prior art.
[0085] It can be learned from the foregoing embodi-
ment that the access control apparatus may receive a
first preamble sequence sent by a leader terminal in a
terminal group, determine an acquired-terminal group
according to the first preamble sequence, send a first
acquisition indicator to a terminal in the acquired-terminal
group, receive a second preamble sequence that is sent
by a terminal in the terminal group after receiving the first
acquisition indicator, determine an acquired terminal ac-
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cording to the second preamble sequence, and send a
second acquisition indicator to the acquired terminal,
where the second acquisition indicator is used to indicate
access of the acquired terminal. According to this em-
bodiment, a process of contending for an access re-
source by a terminal transforms from one-phase conten-
tion to two-phase contention. Therefore, not only a total
quantity of preamble sequences received by a base sta-
tion is reduced, but also a maximum quantity of preamble
sequences that may be simultaneously received by the
base station can be reduced, which can effectively re-
duce load of the base station. Accordingly, for each mem-
ber terminal, if a quantity of preamble sequence sending
times is reduced, energy consumed in a data transmis-
sion process can also be reduced.
[0086] In the following, an access method in the
present invention is further described. The embodiment
may be performed by a terminal in a terminal group.
[0087] Referring to FIG. 4, FIG. 4 is a flowchart of an-
other embodiment of an access method of a terminal in
a terminal group according to the present invention, and
the method includes following steps.
[0088] Step 401: Receive a first acquisition indicator
that is sent by a base station and that includes a group
identifier of an acquired group.
[0089] If the terminal is a leader terminal in the terminal
group, before the receiving a first acquisition indicator,
the method further includes steps of contending for an
access resource for a terminal in the terminal group: gen-
erating the first preamble sequence that includes a group
identifier of the terminal group; and sending the first pre-
amble sequence by using a PRACH. The first acquisition
indicator is generated and sent by the base station after
the base station determines the acquired group accord-
ing to the first preamble sequence sent by the terminal.
A specific process is described in the foregoing embod-
iment, and is not described herein again.
[0090] If the terminal is a member terminal in the ter-
minal group, the first acquisition indicator may be directly
received by using an AICH, where the first acquisition
indicator is sent by the base station after determining the
acquired group according to a first preamble sequence,
and the first preamble sequence is sent by a leader ter-
minal in the terminal group by using a PRACH.
[0091] Step 402: Send a second preamble sequence
that includes a signature sequence of the terminal to the
base station if the group identifier of the acquired group
is consistent with a group identifier of the terminal group
in which the terminal is located.
[0092] If the group identifier of the acquired group is
consistent with the group identifier of the terminal group,
it indicates that in a current data transmission slot, the
terminal in the terminal group can transmit data. Howev-
er, because the terminal cannot determine whether there
are other terminals that need to transmit data in the ter-
minal group, and to prevent a conflict, the terminal needs
to contend for an access resource with other member
terminals in the terminal group. A manner of contending

for the access resource is to send the second preamble
sequence.
[0093] When the terminal sends the second preamble
sequence, a time interval tap-p between starting to receive
the first acquisition indicator and sending the second pre-
amble sequence may meet: tap-p =7680+i35120 chips,
where a value of i is 0, 1, 2, ...
[0094] If the group identifier of the acquired group is
inconsistent with the group identifier of the terminal
group, it indicates that in a current data transmission slot,
the terminal in the terminal group cannot transmit data.
In this case, the leader terminal needs to send the first
preamble sequence again, to contend for an access re-
source for the terminal in the terminal group.
[0095] Step 403: Receive a second acquisition indica-
tor that is sent by the base station after determining an
acquired terminal according to the second preamble se-
quence and that includes a signature sequence of the
acquired terminal.
[0096] After determining the acquired terminal, the
base station may send the second acquisition indicator
by using the AICH, and the terminal receives the second
acquisition indicator. A specific form and a sending man-
ner that are of the second acquisition indicator are de-
scribed in the foregoing embodiment, and are not de-
scribed herein again.
[0097] Step 404: Send data to the base station if the
signature sequence of the acquired terminal is consistent
with the signature sequence of the terminal.
[0098] If the signature sequence of the acquired termi-
nal is consistent with the signature sequence of the mem-
ber terminal, it indicates that the terminal successfully
obtains the access resource by means of contention and
can transmit data. After a preset period of time expires,
the data is sent by using the PRACH.
[0099] If the signature sequence of the acquired termi-
nal is inconsistent with the signature sequence of the
member terminal, it indicates that the terminal fails to
contend for the access resource, and the leader terminal
needs to contend for the access resource for the terminal
in the terminal group again.
[0100] It can be learned from the foregoing embodi-
ment that, according to this embodiment, a process of
contending for an access resource by a terminal trans-
forms from one-phase contention to two-phase conten-
tion. Therefore, a quantity of preamble sequences re-
ceived by a base station can be greatly reduced, thereby
effectively reducing load of the base station.
[0101] In the following, an access method in the
present invention is further described from a perspective
of a member terminal in a terminal group.
[0102] Referring to FIG. 5, FIG. 5 is a flowchart of an-
other embodiment of an access method according to the
present invention, and the method includes following
steps.
[0103] Step 501: Receive the first acquisition indicator
by using an AICH, where the first acquisition indicator is
sent by the base station after determining an acquired
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group according to a first preamble sequence, and the
first preamble sequence is sent by a leader terminal in
the terminal group by using a PRACH.
[0104] Step 502: If a group identifier of the acquired
group is consistent with a group identifier of the terminal
group, send a second preamble sequence to the base
station by using the PRACH, where the second preamble
sequence includes a signature sequence of the member
terminal.
[0105] Step 503: Receive a second acquisition indica-
tor by using the AICH, where the acquisition indicator is
sent by the base station after determining an acquired
terminal according to the second preamble sequence,
and the second acquisition indicator includes a signature
sequence of the acquired terminal.
[0106] Step 504: Send data by using the PRACH if the
signature sequence of the acquired terminal is consistent
with the signature sequence of the member terminal.
[0107] It can be learned from the foregoing embodi-
ment that, according to this embodiment, a process of
contending for an access resource by a terminal trans-
forms from one-phase contention to two-phase conten-
tion. Therefore, a quantity of preamble sequences re-
ceived by a base station can be greatly reduced, thereby
effectively reducing load of the base station. In addition,
for each member terminal, if a quantity of preamble se-
quence sending times is reduced, energy consumed in
a data transmission process can also be reduced.
[0108] In the following, an access method in the
present invention is further described from a perspective
of a leader terminal in a terminal group.
[0109] Referring to FIG. 6, FIG. 6 is a flowchart of an-
other embodiment of an access method according to the
present invention, and the method includes following
steps.
[0110] 601. Generate a first preamble sequence that
includes a group identifier of the terminal group.
[0111] 602. Send the first preamble sequence by using
a PRACH.
[0112] 603. Receive, by using an AICH, a first acqui-
sition indicator that includes a group identifier of the ac-
quired group, where the first acquisition indicator is sent
by a base station by using the AICH after determining
the acquired group according to the first preamble se-
quence.
[0113] 604. If the group identifier of the acquired group
is consistent with the group identifier of the terminal
group, send a second preamble sequence to the base
station by using the PRACH, where the second preamble
sequence includes a signature sequence of the leader
terminal.
[0114] If the group identifier of the acquired group is
inconsistent with the group identifier of the terminal
group, it indicates that in a current data transmission slot,
a terminal in the terminal group cannot transmit data. In
this case, the leader terminal needs to send the first pre-
amble sequence again, to contend for an access re-
source for the terminal in the terminal group.

[0115] To improve a success rate of access resource
contention, when sending the first preamble sequence
again, the leader terminal may increase transmit power
of the first preamble sequence. The leader terminal may
continuously increase the transmit power and repeatedly
send the first preamble sequence, until the group identi-
fier of the acquired group is consistent with the group
identifier of the terminal group or a maximum allowed
quantity of transmission times is reached.
[0116] It should be noted herein that a sending time
interval tPp-Pp for sending the first preamble sequence
twice by the leader terminal needs to be greater than or
equal to a sending time interval tp-p,min for sending pre-
amble sequences that is specified in a protocol in an ex-
isting PRACH process. That is, tPp-Pp ≥ tp-p,min.
[0117] 605. Receive a second acquisition indicator by
using the AICH, where the acquisition indicator is sent
by the base station after determining an acquired terminal
according to the second preamble sequence, and the
second acquisition indicator includes a signature se-
quence of the acquired terminal.
[0118] 606. Send data by using the PRACH if the sig-
nature sequence of the acquired terminal is consistent
with the signature sequence of the leader terminal.
[0119] According to this embodiment, a process of con-
tending for an access resource by a terminal transforms
from one-phase contention to two-phase contention.
Therefore, a quantity of preamble sequences received
by a base station can be greatly reduced, thereby effec-
tively reducing load of the base station. In addition, for
each member terminal, if a quantity of preamble se-
quence sending times is reduced, energy consumed in
a data transmission process can also be reduced.
[0120] Referring to FIG. 7, FIG. 7 is a schematic dia-
gram of another embodiment of an access control appa-
ratus according to the present invention.
[0121] As shown in FIG. 7, the apparatus includes a
processor 701, a memory 702, and a communications
interface 703, where the processor 701, the memory 702,
and the communications interface 703 are connected by
using a bus 704.
[0122] The bus 704 may be a peripheral component
interconnect (Peripheral Component Interconnect, PCI
for short) bus, an extended industry standard architecture
(Extended Industry Standard Architecture, EISA for
short) bus, or the like. The bus may be classified into an
address bus, a data bus, a control bus, and the like. For
ease of representation, only one thick line is used in FIG.
7 for representation; however, it does not indicate that
there is only one bus or only one type of bus.
[0123] The memory 702 is configured to store a pro-
gram. Specifically, the program may include a program
code, where the program code includes a computer op-
eration instruction. The memory 702 may include a ran-
dom access memory (Random Access Memory, RAM
for short) memory, or may further include a non-volatile
memory (Non-Volatile Memory) such as at least one disk
memory.
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[0124] The processor 701 executes the program
stored in the memory 702, and is configured to: receive,
by using the communications interface 703, a first pre-
amble sequence sent by a leader terminal in a terminal
group; determine an acquired-terminal group according
to the first preamble sequence; send, by using the com-
munications interface 703, a first acquisition indicator to
a terminal in the acquired-terminal group; receive, by us-
ing the communications interface 703, a second pream-
ble sequence that is sent by a terminal in the terminal
group after receiving the first acquisition indicator; deter-
mine an acquired terminal according to the second pre-
amble sequence; and send, by using the communica-
tions interface 703, a second acquisition indicator to the
acquired terminal, where the second acquisition indicator
is used to indicate access of the acquired terminal.
[0125] In another optional implementation manner, the
receiving, by using the communications interface 703, a
first preamble sequence sent by a leader terminal in a
terminal group includes: receiving, by using the commu-
nications interface 703, the first preamble sequence that
is sent by the leader terminal by using a physical random
access channel PRACH and that includes a group iden-
tifier of the terminal group.
[0126] In another optional implementation manner, the
sending, by using the communications interface 703, a
first acquisition indicator to a terminal in the acquired-
terminal group includes: sending, by using the commu-
nications interface 703, the first acquisition indicator that
includes a group identifier of the acquired group by using
an acquisition indicator channel AICH,.
[0127] In another optional implementation manner, the
receiving, by using the communications interface 703, a
second preamble sequence that is sent by a terminal in
the acquired-terminal group after receiving the first ac-
quisition indicator includes: receiving, by using the com-
munications interface 703, the second preamble se-
quence that is sent by the terminal in the acquired group
by using the PRACH after receiving the first acquisition
indicator and that includes a signature sequence of the
terminal.
[0128] In another optional implementation manner, the
sending, by using the communications interface 703, a
second acquisition indicator to the acquired terminal in-
cludes: sending, by using the communications interface
703, the second acquisition indicator that includes a sig-
nature sequence of the acquired terminal by using the
AICH.
[0129] Referring to FIG. 8, FIG. 8 is a schematic dia-
gram of another embodiment of an access apparatus ac-
cording to the present invention.
[0130] As shown in FIG. 8, the apparatus includes a
processor 801, a memory 802, and a communications
interface 803, where the processor 801, the memory 802,
and the communications interface 803 are connected by
using a bus 804.
[0131] The bus 804 may be a peripheral component
interconnect (Peripheral Component Interconnect, PCI

for short) bus, an extended industry standard architecture
(Extended Industry Standard Architecture, EISA for
short) bus, or the like. The bus may be classified into an
address bus, a data bus, a control bus, and the like. For
ease of representation, only one thick line is used in FIG.
6 for representation; however, it does not indicate that
there is only one bus or only one type of bus.
[0132] The memory 802 is configured to store a pro-
gram. Specifically, the program may include a program
code, where the program code includes a computer op-
eration instruction. The memory 802 may include a ran-
dom access memory (Random Access Memory, RAM
for short) memory, or may further include a non-volatile
memory (Non-Volatile Memory), for example, at least one
disk memory.
[0133] The processor 801 executes the program
stored in the memory 802, and is configured to: receive,
by using the communications interface 803, a first acqui-
sition indicator that is sent by a base station and that
includes a group identifier of an acquired group; send,
by using the communications interface 803, a second
preamble sequence that includes a signature sequence
of a terminal to the base station if the group identifier of
the acquired group is consistent with a group identifier
of a terminal group in which the terminal is located; re-
ceive, by using the communications interface 803, a sec-
ond acquisition indicator that is sent by the base station
after determining an acquired terminal according to the
second preamble sequence and that includes a signature
sequence of the acquired terminal; and send, by using
the communications interface 803, data to the base sta-
tion if the signature sequence of the acquired terminal is
consistent with the signature sequence of the terminal.
[0134] In another optional implementation manner, the
receiving, by using the communications interface 803, a
first acquisition indicator that is sent by a base station
and that includes a group identifier of an acquired group
includes: receiving, by using the communications inter-
face 803, the first acquisition indicator by using an ac-
quisition indicator channel AICH, where the first acquisi-
tion indicator is sent by the base station after determining
the acquired group according to a first preamble se-
quence, and the first preamble sequence is sent by a
leader terminal in the terminal group by using a physical
random access channel PRACH.
[0135] In another optional implementation manner, be-
fore the receiving, by using the communications interface
803, a first acquisition indicator that is sent by a base
station and that includes a group identifier of an acquired
group, the method further includes: generating the first
preamble sequence that includes the group identifier of
the terminal group; and sending, by using the communi-
cations interface 803, the first preamble sequence by us-
ing the PRACH. And the receiving, by using the commu-
nications interface 803, a first acquisition indicator that
is sent by a base station and that includes a group iden-
tifier of an acquired group includes: receiving, by using
the communications interface 803, the first acquisition
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indicator by using the AICH, where the first acquisition
indicator is sent by the base station after determining the
acquired group according to the first preamble sequence.
[0136] In another optional implementation manner, the
receiving, by using the communications interface 803, a
second preamble sequence that is sent by the terminal
in the acquired-terminal group after receiving the first ac-
quisition indicator includes: receiving, by using the com-
munications interface 803, the second preamble se-
quence that is sent by the terminal in the acquired group
by using the communications interface 803 and the
PRACH after receiving the first acquisition indicator and
that includes the signature sequence of the terminal.
[0137] In another optional implementation manner, the
sending, by using the communications interface 803, a
second acquisition indicator to the acquired terminal in-
cludes: sending, by using the communications interface
803 and the AICH, the second acquisition indicator that
includes a signature sequence of the acquired terminal.
[0138] A person skilled in the art may clearly under-
stand that, the technologies in the embodiments of the
present invention may be implemented by software in
addition to a necessary general hardware platform.
Based on such an understanding, the technical solutions
of the present invention essentially or the part contribut-
ing to the prior art may be implemented in a form of a
software product. The software product may be stored
in a storage medium, such as a ROM/RAM, a hard disk,
or an optical disc, and includes several instructions for
enabling a computer device (which may be a personal
computer, a server, a network device or the like) to per-
form the methods described in the embodiments or some
parts of the embodiments of the present invention.
[0139] The embodiments in this specification are all
described in a progressive manner, for same or similar
parts in the embodiments, reference may be made to
these embodiments, and each embodiment focuses on
a difference from other embodiments. Especially, appa-
ratus and system embodiments are basically similar to a
method embodiment, and therefore are described briefly;
for related parts, reference may be made to partial de-
scriptions in the method embodiment.
[0140] The foregoing descriptions are implementation
manners of the present invention, but are not intended
to limit the protection scope of the present invention. Any
modification, equivalent replacement, and improvement
made without departing from the spirit and principle of
the present invention shall fall within the protection scope
of the present invention.

Claims

1. An access control apparatus, wherein the apparatus
comprises:

a receiving unit, configured to receive a first pre-
amble sequence sent by a leader terminal in a

terminal group;
a determining unit, configured to determine an
acquired-terminal group according to the first
preamble sequence received by the receiving
unit; and
a sending unit, configured to send a first acqui-
sition indicator to a terminal in the acquired-ter-
minal group determined by the determining unit;
wherein
the receiving unit is further configured to receive
a second preamble sequence that is sent by the
terminal in the acquired-terminal group after re-
ceiving the first acquisition indicator sent by the
sending unit;
the determining unit is further configured to de-
termine an acquired terminal according to the
second preamble sequence received by the re-
ceiving unit; and
the sending unit is further configured to send a
second acquisition indicator to the acquired ter-
minal determined by the determining unit,
wherein the second acquisition indicator is used
to indicate access of the acquired terminal.

2. The apparatus according to claim 1, wherein that a
receiving unit is configured to receive a first preamble
sequence sent by a leader terminal in a terminal
group comprises:

the receiving unit is configured to receive the
first preamble sequence that is sent by the lead-
er terminal by using a physical random access
channel PRACH and that comprises a group
identifier of the terminal group.

3. The apparatus according to claim 2, wherein that a
sending unit is configured to send a first acquisition
indicator to a terminal in the acquired-terminal group
determined by the determining unit comprises:

the sending unit is configured to send, by using
an acquisition indicator channel AICH, the first
acquisition indicator that comprises a group
identifier of the acquired group.

4. The apparatus according to claim 2 or 3, wherein
that the receiving unit is further configured to receive
a second preamble sequence that is sent by the ter-
minal in the acquired-terminal group after receiving
the first acquisition indicator sent by the sending unit
comprises:

the receiving unit is further configured to receive
the second preamble sequence that is sent by
the terminal in the acquired group by using the
PRACH after receiving the first acquisition indi-
cator and that comprises a signature sequence
of the terminal.
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5. The apparatus according to any one of claims 2 to
4, wherein that the sending unit is further configured
to send a second acquisition indicator to the acquired
terminal determined by the determining unit compris-
es:

the sending unit is further configured to send,
by using the AICH, the second acquisition indi-
cator that comprises a signature sequence of
the acquired terminal.

6. An access apparatus, wherein the apparatus com-
prises:

a receiving unit, configured to receive a first ac-
quisition indicator that is sent by a base station
and that comprises a group identifier of an ac-
quired group; and
a sending unit, configured to send a second pre-
amble sequence that comprises a signature se-
quence of a terminal to the base station when
the group identifier of the acquired group re-
ceived by the receiving unit is consistent with a
group identifier of a terminal group in which the
terminal is located; wherein
the receiving unit is further configured to receive
a second acquisition indicator that is sent by the
base station after determining an acquired ter-
minal according to the second preamble se-
quence and that comprises a signature se-
quence of the acquired terminal; and
the sending unit is further configured to send
data to the base station when the signature se-
quence of the acquired terminal received by the
receiving unit is consistent with the signature se-
quence of the terminal.

7. The apparatus according to claim 6, wherein that a
receiving unit is configured to receive a first acquisi-
tion indicator that is sent by a base station and that
comprises a group identifier of an acquired group
comprises:

the receiving unit is configured to receive the
first acquisition indicator by using an acquisition
indicator channel AICH.

8. The apparatus according to claim 6, wherein the ap-
paratus further comprises:

a generation unit, configured to generate the first
preamble sequence that comprises the group
identifier of the terminal group;
the sending unit is further configured to send the
first preamble sequence by using a physical ran-
dom access channel PRACH; and
that a receiving unit is configured to receive a
first acquisition indicator that is sent by a base

station and that comprises a group identifier of
an acquired group comprises:

the receiving unit is configured to receive
the first acquisition indicator by using an
AICH, wherein the first acquisition indicator
is sent by the base station after determining
the acquired group according to the first pre-
amble sequence.

9. The apparatus according to claim 8, wherein the gen-
eration unit comprises:

a determining subunit, configured to determine
the group identifier of the terminal group and the
signature sequence of the terminal, wherein the
group identifier of the terminal group is a Had-
amard sequence of a preset length; and
a generation subunit, configured to generate the
first preamble sequence comprising the group
identifier of the terminal group and the signature
sequence of the terminal.

10. The generation apparatus according to claim 8 or 9,
wherein:

the sending unit is further configured to re-send
the first preamble sequence to the base station
when the signature sequence of the acquired
terminal is inconsistent with the signature se-
quence of the terminal.

11. An access control method, wherein the method com-
prises:

receiving a first preamble sequence sent by a
leader terminal in a terminal group;
determining an acquired-terminal group accord-
ing to the first preamble sequence;
sending a first acquisition indicator to a terminal
in the acquired-terminal group;
receiving a second preamble sequence that is
sent by a terminal in the terminal group after
receiving the first acquisition indicator;
determining an acquired terminal according to
the second preamble sequence; and
sending a second acquisition indicator to the ac-
quired terminal, wherein the second acquisition
indicator is used to indicate access of the ac-
quired terminal.

12. The method according to claim 11, wherein the re-
ceiving a first preamble sequence sent by a leader
terminal in a terminal group comprises:

receiving the first preamble sequence that is
sent by the leader terminal by using a physical
random access channel PRACH and that com-
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prises a group identifier of the terminal group.

13. The method according to claim 12, wherein the send-
ing a first acquisition indicator to a terminal in the
acquired-terminal group comprises:

sending, by using an acquisition indicator chan-
nel AICH, the first acquisition indicator that com-
prises a group identifier of the acquired group.

14. The method according to claim 12 or 13, wherein the
receiving a second preamble sequence that is sent
by the terminal in the acquired-terminal group after
receiving the first acquisition indicator comprises:

receiving the second preamble sequence that
is sent by the terminal in the acquired group by
using the PRACH after receiving the first acqui-
sition indicator and that comprises a signature
sequence of the terminal.

15. The method according to any one of claims 12 to 14,
wherein the sending a second acquisition indicator
to the acquired terminal comprises:

sending, by using the AICH, the second acqui-
sition indicator that comprises a signature se-
quence of the acquired terminal.

16. An access method, wherein the method comprises:

receiving a first acquisition indicator that is sent
by a base station and that comprises a group
identifier of an acquired group;
sending a second preamble sequence that com-
prises a signature sequence of a terminal to the
base station if the group identifier of the acquired
group is consistent with a group identifier of a
terminal group in which the terminal is located;
receiving a second acquisition indicator that is
sent by the base station after determining an
acquired terminal according to the second pre-
amble sequence and that comprises a signature
sequence of the acquired terminal; and
sending data to the base station if the signature
sequence of the acquired terminal is consistent
with the signature sequence of the terminal.

17. The method according to claim 16, wherein the re-
ceiving a first acquisition indicator that is sent by a
base station and that comprises a group identifier of
an acquired group comprises:

receiving the first acquisition indicator by using
an acquisition indicator channel AICH, wherein
the first acquisition indicator is sent by the base
station after determining the acquired group ac-
cording to a first preamble sequence, and the

first preamble sequence is sent by a leader ter-
minal in the terminal group by using a physical
random access channel PRACH.

18. The method according to claim 16, wherein:

before the receiving a first acquisition indicator
that is sent by a base station and that comprises
a group identifier of an acquired group, the meth-
od further comprises:

generating the first preamble sequence that
comprises the group identifier of the termi-
nal group, and sending the first preamble
sequence by using a PRACH; and
the receiving a first acquisition indicator that
is sent by a base station and that comprises
a group identifier of an acquired group com-
prises:

receiving the first acquisition indicator
by using an AICH, wherein the first ac-
quisition indicator is sent by the base
station after determining the acquired
group according to the first preamble
sequence.

19. The method according to claim 18, wherein the gen-
erating the first preamble sequence that comprises
the group identifier of the terminal group comprises:

determining the group identifier of the terminal
group and the signature sequence of the termi-
nal, wherein the group identifier of the terminal
group is a Hadamard sequence of a preset
length; and
generating the first preamble sequence com-
prising the group identifier of the terminal group
and the signature sequence of the terminal.

20. The method according to claim 18 or 19, wherein the
method further comprises:

re-sending the first preamble sequence to the
base station if the signature sequence of the ac-
quired terminal is inconsistent with the signature
sequence of the terminal.
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