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A terminal device acquires at least one group of physical
random access channel PRACH configuration information that — 301
has been stored

v

The terminal device parses the at least one group of PRACH
configuration information to obtain a corresponding initial | — 302
PRACH resource

v

The terminal device sends a preamble preamble to a base
station starting from the start PRACH resource, so that the
base station establishes a connection to the terminal device

according to the preamble

— 303

FIG 6

A base station pre~configures a physical random access channel
PRACH resource, and generates at least one group of PRACH
configuration information to send to a terminal device, so that
the terminal device acquires the at least one group of PRACH

configuration information, and then the terminal device matches

a corresponding start PRACH resource according to the at least

one group of PRACH configuration information, where content

of the PRACH configuration information includes a preset
periodic time and/or a preset start position

v

The base station receives a preamble from the terminal device,
and performs, according to a specified random access radio
network temporary identifier RA-RNTI calculation formula, | 44
scrambling on downlink resource information corresponding to
the start PRACH resource

v

The base station sends, on a PDCCH channel, scrambled
downlink resource information to the terminal device, so that the
terminal device acquires, on the PDCCH channel, the scrambled

downlink resource information and performs descrambling on
the downlink resource information according to the specified
RA-RNTI calculation formula

— 401

— 403
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A base station pre-configures a physical random access channel
PRACH resource, and generates a system message to send to a L 501
terminal device

Y

The terminal device calculates, according to downlink information, a path
loss generated in a process of signal transmission, and determinesa [ 502
matched coverage enhancement level according to the path loss

v

The terminal device acquires at least one group of physical random access

channel PRACH contigaration information that has been stored — 503
The terminal device parses the at least one group of PRACH configuration | 504

information to obtain a corresponding start PRACH resource

v

The terminal device sends a preamble preamble to the base station starting
from the start PRACH resource, so that the base station establishesa  +— 505
connection to the terminal device according to the preamble

v

The base station receives the preamble from the terminal device, and
performs, according to a specified random access radio network temporary

identifier RA-RNTI calculation formula, scrambling on downlink resource | S06
information corresponding to the start PRACH resource
The terminal device acquires, on a PDCCH channel according to the
specified random access radio network temporary identitier RA- 507

RNTI calculation formula, downlink resource information sent by the
base station

Y

The base station sends a random access response RAR to the 508
terminal device

Y

The terminal device receives the random access response RAR fromthe | 09
base station, and sends a msg3 according to a quantity of repetition times s
cotresponding to a repetition times index carried by the RAR
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A ternuinal device receives a network congestion indication
or a backotf parameter of a specified service, where the
network congestion indication or the backoff parameter of | — 601
the specified service is carried in broadcast information sent
by a base station

Y

The terminal device selects a corresponding PRACH

. — 602
resource to send a preamble preamble to the base station 60
The terminal device receives the network congestion
indication or the backoff parameter of the specified service,
where the network congestion indication or the backoff’ | 603

parameter of the specified service is carried in a random
access response message or a MAC header or a MAC
subheader sent by the base station

Y

The terminal device determines whether a random access | gq4
code identifier corresponding to the preamble is received

Y

If the terminal device does not receive the random access

code identifier corresponding to the preamble, the terminal

device performs a specified operation according to the [~ 605

network congestion indication or the backoff parameter of
the specified service

FIG 9
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RANDOM ACCESS METHOD AND
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/216,949, filed on Jul. 22, 2016,
which is a continuation of International Application No.
PCT/CN2014/071315, filed on Jan. 24, 2014. All of the
afore-mentioned patent applications are hereby incorporated
by reference in their entireties.

TECHNICAL FIELD

[0002] The present invention relates to the communica-
tions field, and in particular, to a random access method and
an apparatus.

BACKGROUND

[0003] With increasing development of the science and
technology, data interaction between a base station and user
equipment is increasingly frequent, and accordingly, a
requirement on data interaction quality greatly increases,
and therefore requirements of the user equipment on an area
covered by a signal sent by the base station and on signal
transceiving quality are becoming increasingly high.
[0004] However, compared with ordinary UE, some UE
(user equipment, terminal device) may locate in a coverage
area in which a signal is worse, for example, machine-type
communications terminals such as an electricity meter and a
water meter that are placed in a building, a basement, or an
iron box. Signals in these places are not very good, and may
have an extra maximum signal loss of 20 dB. To compensate
the foregoing signal loss, generally a manner in which a
signal is repeatedly sent (that is, spectrum spreading) is used
to enhance the signal.

[0005] Specifically, in the prior art, when UE needs to
perform random access, the UE first selects a random access
code, and then selects a PRACH (physical random access
channel) based on a PRACH configuration in system infor-
mation. Then, the UE sends, on the selected PRACH, the
selected random access code, and starts to attempt to acquire
a random access response sent by a base station after
duration of three subframes, where the random access
response is scheduled by scrambling a PDCCH with an
RA-RNTI (random access radio network temporary identi-
fier).

[0006] For UE whose coverage level is worse, a same
preamble needs to be sent by using multiple consecutive
PRACH resources, and in this case, the following problems
may occur: Because the coverage level of the UE is worse,
in a process in which a preamble signal is repeatedly sent,
the base station may be incapable of completely detecting all
the same preambles. As a result, the base station cannot
accurately determine start and end positions in which the UE
repeatedly sends the PRACH resources of the preamble, and
therefore correct access cannot be implemented. In addition,
because normal UE (that is, coverage enhancement is not
required) may still select a same PRACH resource, in this
case, a conflict may occur between an RAR (random access
response) repeatedly sent by the base station and an RAR
obtained by a request of the normal UE. Therefore, the
normal UE cannot correctly access the base station.
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SUMMARY

[0007] Embodiments of the present invention provide a
random access method and an apparatus, where PRACH
configuration information of a base station is acquired, and
then a corresponding start PRACH resource is parsed and a
preamble is sent, so that access of another terminal device is
not affected when the base station identifies an access
request of a terminal device that requires coverage enhance-
ment.

[0008] To achieve the foregoing objective, the following
technical solutions are used in the embodiments of the
present invention:

[0009] According to a first aspect, an embodiment of the
present invention provides a terminal device, including:
[0010] a first acquiring unit, configured to acquire at least
one group of physical random access channel PRACH
configuration information that has been stored, where the at
least one group of PRACH configuration information is
carried in system information sent by a base station;
[0011] a processing unit, configured to parse the at least
one group of PRACH configuration information to obtain a
corresponding start PRACH resource; and

[0012] a first sending unit, configured to send a preamble
to the base station starting from the start PRACH resource,
so that the base station establishes a connection to the
terminal device according to the preamble.

[0013] In a first possible implementation manner of the
first aspect, the system message includes at least the at least
one group of PRACH configuration information, where
content of the PRACH configuration information includes a
preset periodic time and/or a preset start position.

[0014] With reference to the foregoing first aspect and the
first possible implementation manner of the first aspect, in a
second possible implementation manner of the first aspect:
[0015] the first acquiring unit is further configured to
receive the system message from the base station; and
[0016] the processing unit is further configured to: calcu-
late, according to downlink information, a path loss gener-
ated in a signal transmission process, and determine a
matched coverage enhancement level according to the path
loss.

[0017] With reference to the foregoing first aspect and the
first to the second possible implementation manners of the
first aspect, in a third possible implementation manner of the
first aspect:

[0018] the first acquiring unit is further configured to:
acquire, on a PDCCH channel according to a specified
random access radio network temporary identifier RA-RNTI
calculation formula, downlink resource information sent by
the base station; and receive a random access response RAR
from the base station according to a channel specified by
descrambled downlink resource information, where an msg3
is sent according to a quantity of repetition times corre-
sponding to a repetition times index carried by the RAR.
[0019] With reference to the foregoing first aspect and the
first to the third possible implementation manners of the first
aspect, in a fourth possible implementation manner of the
first aspect, the terminal device further includes:

[0020] a determining unit, configured to: if the acquired
downlink resource information carries rejection informa-
tion, quit sending the preamble to the base station within a
preset period of time, where the rejection information
includes a rejection instruction and/or the preset period of
time.
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[0021] With reference to the foregoing first aspect and the
first to the fourth possible implementation manners of the
first aspect, in a fitth possible implementation manner of the
first aspect:

[0022] the first acquiring unit is further configured to
acquire, on the PDCCH channel, downlink resource infor-
mation that is of a specified downlink control information
DCI format and is sent by the base station; and

[0023] the first sending unit is further configured to: send
the msg3 according to the quantity of repetition times
corresponding to the repetition times index carried by the
RAR, where the RAR is received from the base station
according to the downlink resource information of the
specified DCI format.

[0024] With reference to the foregoing first aspect and the
first to the fifth possible implementation manners of the first
aspect, in a sixth possible implementation manner of the first
aspect, the system message received from the base station
includes multiple groups of PRACH configuration informa-
tion, and each group of PRACH configuration information is
corresponding to a coverage enhancement level, where
[0025] the processing unit is specifically configured to:
match corresponding PRACH configuration information
according to the matched coverage enhancement level; and
acquire the corresponding start PRACH resource according
to the matched PRACH configuration information.

[0026] With reference to the foregoing first aspect and the
first to the sixth possible implementation manners of the first
aspect, in a seventh possible implementation manner of the
first aspect:

[0027] the system message from the base station further
includes at least one group of extended access class barring
EACB parameter, and each group of EACB parameter is
corresponding to a coverage enhancement level, where
[0028] the processing unit is further configured to select a
corresponding EACB parameter according to the corre-
sponding coverage enhancement level, so as to determine,
according to the EACB parameter, whether the base station
allows access, where a result of the determining according
to the EACB parameter is used to indicate whether the
preamble is sent to the base station from the start PRACH
resource according to a preset frequency.

[0029] With reference to the foregoing first aspect and the
first to the seventh possible implementation manners of the
first aspect, in an eighth possible implementation manner of
the first aspect:

[0030] the determining unit is further configured to: if the
result of the determining according to the EACB parameter
is to allow access, perform an extended access barring EAB
decree and/or an ACB decree, where a result of the EAB
decree and/or the ACB decree is used to indicate whether the
preamble is sent to the base station from the start PRACH
resource according to the preset frequency.

[0031] According to a second aspect, an embodiment of
the present invention provides a base station, including:
[0032] a configuration unit, configured to: pre-configure a
physical random access channel PRACH resource, and
generate at least one group of PRACH configuration infor-
mation to send to a terminal device, so that the terminal
device acquires the at least one group of PRACH configu-
ration information, and the terminal device matches a cor-
responding start PRACH resource according to the at least
one group of PRACH configuration information, where
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content of the PRACH configuration information includes a
preset periodic time and/or a preset start position;

[0033] a second acquiring unit, configured to: receive a
preamble from the terminal device, and perform, according
to a specified random access radio network temporary
identifier RA-RNTI calculation formula, scrambling on
downlink resource information corresponding to the start
PRACH resource; and

[0034] a second sending unit, configured to send, on a
PDCCH channel, scrambled downlink resource information
to the terminal device, so that the terminal device acquires,
on the PDCCH channel, the scrambled downlink resource
information and performs descrambling on the downlink
resource information according to the specified RA-RNTI
calculation formula.

[0035] In a first possible implementation manner of the
second aspect:
[0036] the second sending unit is further configured to

send a random access response RAR to the terminal device,
so that the terminal device sends an msg3 according to a
quantity of repetition times corresponding to a repetition
times index carried by the RAR.

[0037] With reference to the foregoing second aspect and
the first possible implementation manner of the second
aspect, in a second possible implementation manner of the
second aspect:

[0038] the second sending unit is further configured to
send, on the PDCCH channel, rejection information to the
terminal device, so that the terminal device quits sending the
preamble within a preset period of time, where the rejection
information includes a rejection instruction and/or the preset
period of time.

[0039] With reference to the foregoing second aspect and
the first to the second possible implementation manners of
the second aspect, in a third possible implementation man-
ner of the second aspect:

[0040] the second sending unit is further configured to:
send, on the PDCCH channel, downlink resource informa-
tion of a specified downlink control information DCI format
to the terminal device, so that the terminal device receives
the downlink resource information of the specified DCI
format; and send the random access response RAR to the
terminal device after a preset processing time, so that the
terminal device sends the msg3 according to the quantity of
repetition times corresponding to the repetition times index
carried by the RAR.

[0041] With reference to the foregoing second aspect and
the first to the third possible implementation manners of the
second aspect, in a fourth possible implementation manner
of the second aspect:

[0042] the configuration unit is further configured to con-
figure at least one group of extended access class barring
EACB parameter and send the at least one group of EACB
parameter to the terminal device, where each group of
EACB parameter is corresponding to a coverage enhance-
ment level.

[0043] According to a third aspect, an embodiment of the
present invention provides a terminal device, including:
[0044] a receiver, configured to acquire at least one group
of physical random access channel PRACH configuration
information that has been stored, where the at least one
group of PRACH configuration information is carried in
system information sent by a base station;
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[0045] a processor, configured to parse the at least one
group of PRACH configuration information to obtain a
corresponding start PRACH resource; and

[0046] a transmitter, configured to send a preamble to the
base station starting from the start PRACH resource, so that
the base station establishes a connection to the terminal
device according to the preamble.

[0047] In a first possible implementation manner of the
third aspect, the system message includes at least the at least
one group of PRACH configuration information, where
content of the PRACH configuration information includes a
preset periodic time and/or a preset start position.

[0048] With reference to the foregoing third aspect and the
first possible implementation manner of the third aspect, in
a second possible implementation manner of the third
aspect:

[0049] the receiver is further configured to receive the
system message from the base station; and

[0050] the processor is further configured to: calculate,
according to downlink information, a path loss generated in
a signal transmission process, and determine a matched
coverage enhancement level according to the path loss.
[0051] With reference to the foregoing third aspect and the
first to the second possible implementation manners of the
third aspect, in a third possible implementation manner of
the third aspect:

[0052] the transmitter is further configured to acquire, on
a PDCCH channel according to a specified random access
radio network temporary identifier RA-RNTI calculation
formula, downlink resource information sent by the base
station; and

[0053] the receiver is further configured to receive a
random access response RAR from the base station accord-
ing to a channel specified by descrambled downlink resource
information, where an msg3 is sent according to a quantity
of repetition times corresponding to a repetition times index
carried by the RAR.

[0054] With reference to the foregoing third aspect and the
first to the third possible implementation manners of the
third aspect, in a fourth possible implementation manner of
the third aspect:

[0055] the processor is further configured to: if the
acquired downlink resource information carries rejection
information, quit sending the preamble to the base station
within a preset period of time, where the rejection informa-
tion includes a rejection instruction and/or the preset period
of time.

[0056] With reference to the foregoing third aspect and the
first to the fourth possible implementation manners of the
third aspect, in a fifth possible implementation manner of the
third aspect:

[0057] the receiver is further configured to: acquire, on the
PDCCH channel, downlink resource information that is of a
specified downlink control information DCI format and is
sent by the base station; and receive the RAR from the base
station according to the downlink resource information of
the specified DCI format, where the msg3 is sent according
to the quantity of repetition times corresponding to the
repetition times index carried by the RAR.

[0058] With reference to the foregoing third aspect and the
first to the fifth possible implementation manners of the third
aspect, in a sixth possible implementation manner of the
third aspect, the system message received from the base
station includes multiple groups of PRACH configuration
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information, and each group of PRACH configuration infor-
mation is corresponding to a coverage enhancement level,
where

[0059] the processor is specifically configured to: match
corresponding PRACH configuration information according
to the matched coverage enhancement level; and acquire the
corresponding start PRACH resource according to the
matched PRACH configuration information.

[0060] With reference to the foregoing third aspect and the
first to the sixth possible implementation manners of the
third aspect, in a seventh possible implementation manner of
the third aspect, the system message from the base station
further includes at least one group of extended access class
barring EACB parameter, and each group of EACB param-
eter is corresponding to a coverage enhancement level,
where

[0061] the processor is further configured to select a
corresponding EACB parameter according to the corre-
sponding coverage enhancement level, so as to determine,
according to the EACB parameter, whether the base station
allows access, where a result of the determining according
to the EACB parameter is used to indicate whether the
preamble is sent to the base station from the start PRACH
resource according to a preset frequency.

[0062] With reference to the foregoing third aspect and the
first to the seventh possible implementation manners of the
third aspect, in an eighth possible implementation manner of
the third aspect:

[0063] the processor is further configured to: if the result
of the determining according to the EACB parameter is to
allow access, perform an extended access barring EAB
decree and/or an ACB decree, where a result of the EAB
decree and/or the ACB decree is used to indicate whether the
preamble is sent to the base station from the start PRACH
resource according to the preset frequency.

[0064] According to a fourth aspect, an embodiment of the
present invention provides a base station, including:
[0065] a processor, configured to: pre-configure a physical
random access channel PRACH resource, and generate at
least one group of PRACH configuration information to
send to a terminal device, so that the terminal device
acquires the at least one group of PRACH configuration
information, and the terminal device matches a correspond-
ing start PRACH resource according to the at least one group
of PRACH configuration information, where content of the
PRACH configuration information includes a preset peri-
odic time and/or a preset start position;

[0066] a receiver, configured to: receive a preamble from
the terminal device, and perform, according to a specified
random access radio network temporary identifier RA-RNTI
calculation formula, scrambling on downlink resource infor-
mation corresponding to the start PRACH resource; and
[0067] a transmitter, configured to send, on a PDCCH
channel, scrambled downlink resource information to the
terminal device, so that the terminal device acquires, on the
PDCCH channel, the scrambled downlink resource infor-
mation and performs descrambling on the downlink resource
information according to the specified RA-RNTI calculation
formula.

[0068] In a first possible implementation manner of the
fourth aspect:
[0069] the transmitter is further configured to send a

random access response RAR to the terminal device, so that
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the terminal device sends an msg3 according to a quantity of
repetition times corresponding to a repetition times index
carried by the RAR.

[0070] With reference to the foregoing fourth aspect and
the first possible implementation manner of the fourth
aspect, in a second possible implementation manner of the
fourth aspect:

[0071] the receiver is further configured to send, on the
PDCCH channel, rejection information to the terminal
device, so that the terminal device quits sending the pre-
amble within a preset period of time, where the rejection
information includes a rejection instruction and/or the preset
period of time.

[0072] With reference to the foregoing fourth aspect and
the first to the second possible implementation manners of
the fourth aspect, in a third possible implementation manner
of the fourth aspect:

[0073] the transmitter is further configured to: send, on the
PDCCH channel, downlink resource information of a speci-
fied downlink control information DCI format to the termi-
nal device, so that the terminal device receives the downlink
resource information of the specified DCI format; and send
the random access response RAR to the terminal device after
a preset processing time, so that the terminal device sends
the msg3 according to the quantity of repetition times
corresponding to the repetition times index carried by the
RAR.

[0074] With reference to the foregoing fourth aspect and
the first to the third possible implementation manners of the
fourth aspect, in a fourth possible implementation manner of
the fourth aspect:

[0075] the processor is further configured to configure at
least one group of extended access class barring EACB
parameter and send the at least one group of EACB param-
eter to the terminal device, where each group of EACB
parameter is corresponding to a coverage enhancement
level.

[0076] According to a fifth aspect, an embodiment of the
present invention provides a random access method, includ-
ing:

[0077] acquiring at least one group of physical random
access channel PRACH configuration information that has
been stored, where the at least one group of PRACH
configuration information is carried in system information
sent by a base station;

[0078] parsing the at least one group of PRACH configu-
ration information to obtain a corresponding start PRACH
resource; and

[0079] sending a preamble to the base station starting from
the start PRACH resource, so that the base station estab-
lishes a connection to the terminal device according to the
preamble.

[0080] In a first possible implementation manner of the
fifth aspect, the system message includes at least the at least
one group of PRACH configuration information, where
content of the PRACH configuration information includes a
preset periodic time and/or a preset start position.

[0081] With reference to the foregoing fifth aspect and the
first possible implementation manner of the fifth aspect, in
a second possible implementation manner of the fifth aspect,
before the acquiring PRACH configuration information that
has been stored, the method further includes:

[0082] receiving the system message from the base sta-
tion; and
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[0083] calculating, according to downlink information, a
path loss generated in a signal transmission process, and
determining a matched coverage enhancement level accord-
ing to the path loss.

[0084] With reference to the foregoing fifth aspect and the
first to the second possible implementation manners of the
fifth aspect, in a third possible implementation manner of the
fifth aspect, after the sending a preamble to the base station
starting from the start PRACH resource, the method further
includes:

[0085] acquiring, on a PDCCH channel according to a
specified random access radio network temporary identifier
RA-RNTI calculation formula, downlink resource informa-
tion sent by the base station; and

[0086] receiving a random access response RAR from the
base station according to a channel specified by descrambled
downlink resource information, where an msg3 is sent
according to a quantity of repetition times corresponding to
a repetition times index carried by the RAR.

[0087] With reference to the foregoing fifth aspect and the
first to the third possible implementation manners of the fifth
aspect, in a fourth possible implementation manner of the
fifth aspect, after the acquiring, on a PDCCH channel
according to a specified random access radio network tem-
porary identifier RA-RNTI calculation formula, downlink
resource information sent by the base station, the method
further includes:

[0088] if the acquired downlink resource information car-
ries rejection information, quitting sending the preamble to
the base station within a preset period of time, where the
rejection information includes a rejection instruction and/or
the preset period of time.

[0089] With reference to the foregoing fifth aspect and the
first to the fourth possible implementation manners of the
fifth aspect, in a fifth possible implementation manner of the
fifth aspect, after the sending a preamble to the base station
starting from the start PRACH resource, the method further
includes:

[0090] acquiring, on the PDCCH channel, downlink
resource information that is of a specified downlink control
information DCI format and is sent by the base station; and
[0091] sending the msg3 according to the quantity of
repetition times corresponding to the repetition times index
carried by the RAR, where the RAR is received from the
base station according to the downlink resource information
of the specified DCI format.

[0092] With reference to the foregoing fifth aspect and the
first to the fifth possible implementation manners of the fifth
aspect, in a sixth possible implementation manner of the fifth
aspect, the system message received from the base station
includes multiple groups of PRACH configuration informa-
tion, and each group of PRACH configuration information is
corresponding to a coverage enhancement level, where
[0093] the parsing the at least one group of PRACH
configuration information to obtain a corresponding start
PRACH resource includes:

[0094] matching corresponding PRACH configuration
information according to the matched coverage enhance-
ment level; and

[0095] acquiring the corresponding start PRACH resource
according to the matched PRACH configuration informa-
tion.

[0096] With reference to the foregoing fifth aspect and the
first to the sixth possible implementation manners of the fifth
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aspect, in a seventh possible implementation manner of the
fifth aspect, the system message from the base station further
includes at least one group of extended access class barring
EACB parameter, and each group of EACB parameter is
corresponding to a coverage enhancement level, where
[0097] before the sending a preamble to the base station
starting from the start PRACH resource, the method further
includes:

[0098] selecting a corresponding EACB parameter
according to the corresponding coverage enhancement level,
so as to determine, according to the EACB parameter,
whether the base station allows access, where a result of the
determining according to the EACB parameter is used to
indicate whether the preamble is sent to the base station from
the start PRACH resource according to a preset frequency.
[0099] With reference to the foregoing fifth aspect and the
first to the seventh possible implementation manners of the
fifth aspect, in an eighth possible implementation manner of
the fifth aspect, after the determining, according to the
EACB parameter, whether the base station allows access, the
method further includes:

[0100] if the result of the determining according to the
EACB parameter is to allow access, performing an extended
access barring EAB decree and/or an ACB decree, where a
result of the EAB decree and/or the ACB decree is used to
indicate whether the preamble is sent to the base station from
the start PRACH resource according to the preset frequency.

[0101] According to a sixth aspect, an embodiment of the
present invention provides a random access method, includ-
ing:

[0102] pre-configuring a physical random access channel

PRACH resource, and generating at least one group of
PRACH configuration information to send to a terminal
device, so that the terminal device acquires the at least one
group of PRACH configuration information, and the termi-
nal device matches a corresponding start PRACH resource
according to the at least one group of PRACH configuration
information, where content of the PRACH configuration
information includes a preset periodic time and/or a preset
start position;

[0103] receiving a preamble from the terminal device, and
performing, according to a specified random access radio
network temporary identifier RA-RNTI calculation formula,
scrambling on downlink resource information correspond-
ing to the start PRACH resource; and

[0104] sending, on a PDCCH channel, scrambled down-
link resource information to the terminal device, so that the
terminal device acquires, on the PDCCH channel, the
scrambled downlink resource information and performs
descrambling on the downlink resource information accord-
ing to the specified RA-RNTI calculation formula.

[0105] In a first possible implementation manner of the
sixth aspect, after the sending, on a PDCCH channel,
scrambled downlink resource information to the terminal
device, the method further includes:

[0106] sending a random access response RAR to the
terminal device, so that the terminal device sends an msg3
according to a quantity of repetition times corresponding to
a repetition times index carried by the RAR.

[0107] With reference to the foregoing sixth aspect and the
first possible implementation manner of the sixth aspect, in
a second possible implementation manner of the sixth
aspect, after the receiving a preamble from the terminal
device, the method further includes:
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[0108] sending, on the PDCCH channel, rejection infor-
mation to the terminal device, so that the terminal device
quits sending the preamble within a preset period of time,
where the rejection information includes a rejection instruc-
tion and/or the preset period of time.

[0109] With reference to the foregoing sixth aspect and the
first to the second possible implementation manners of the
sixth aspect, in a third possible implementation manner of
the sixth aspect, after the receiving a preamble from the
terminal device, the method further includes:

[0110] sending, on the PDCCH channel, downlink
resource information of a specified downlink control infor-
mation DCI format to the terminal device, so that the
terminal device receives the downlink resource information
of the specified DCI format; and

[0111] sending the random access response RAR to the
terminal device after a preset processing time, so that the
terminal device sends the msg3 according to the quantity of
repetition times corresponding to the repetition times index
carried by the RAR.

[0112] With reference to the foregoing sixth aspect and the
first to the third possible implementation manners of the
sixth aspect, in a fourth possible implementation manner of
the sixth aspect, the pre-configuring a physical random
access channel PRACH resource, and generating at least one
group of PRACH configuration information to send to a
terminal device further includes:

[0113] configuring at least one group of extended access
class barring EACB parameter and sending the at least one
group of EACB parameter to the terminal device, where
each group of EACB parameter is corresponding to a
coverage enhancement level.

[0114] According to the random access method and the
apparatus that are provided in the embodiments of the
present invention, a base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
ing start PRACH resource, and then sends a preamble to the
base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
base station identifies an access request of the terminal
device that requires the coverage enhancement.

BRIEF DESCRIPTION OF THE DRAWINGS

[0115] To describe technical solutions in embodiments of
the present invention more clearly, the following briefly
describes accompanying drawings required for describing
the embodiments. Apparently, the accompanying drawings
in the following description show merely some embodi-
ments of the present invention, and a person of ordinary skill
in the art may still derive other drawings from these accom-
panying drawings without creative efforts.

[0116] FIG. 1 is a schematic structural diagram 1 of a
terminal device according to an embodiment of the present
invention;

[0117] FIG. 2 is a schematic structural diagram 2 of a
terminal device according to an embodiment of the present
invention;

[0118] FIG. 3 is a schematic structural diagram of a base
station according to an embodiment of the present invention;
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[0119] FIG. 4 is a schematic structural diagram of hard-
ware of a mobile phone terminal according to an embodi-
ment of the present invention;

[0120] FIG. 5 is a schematic structural diagram of hard-
ware of a base station according to an embodiment of the
present invention;

[0121] FIG. 6 is a schematic flowchart 1 of a random
access method according to an embodiment of the present
invention;

[0122] FIG. 7 is a schematic flowchart 2 of a random
access method according to an embodiment of the present
invention;

[0123] FIG. 8 is a schematic flowchart 3 of a random
access method according to an embodiment of the present
invention; and

[0124] FIG. 9 is a schematic flowchart of a method for
improving random access efficiency for a specified service
according to an embodiment of the present invention.

DETAILED DESCRIPTION

[0125] The following clearly describes technical solutions
in embodiments of the present invention with reference to
accompanying drawings in the embodiments of the present
invention. Apparently, the described embodiments are
merely some embodiments of the present invention, but not
all of the embodiments. All other embodiments obtained by
a person of ordinary skill in the art based on the embodi-
ments of the present invention without creative efforts shall
fall within the protection scope of the present invention.
[0126] A terminal device may be a wireless terminal or a
wired terminal. The wireless terminal may refer to a device
that provides a user with voice and/or data connectivity, a
handheld device with a radio connection function, or another
processing device connected to a radio modem. The wireless
terminal may communicate with one or more core networks
over a radio access network (for example, RAN, Radio
Access Network). The wireless terminal may be a mobile
terminal, for example, a mobile phone (alternatively referred
to as a “cellular” phone) and a computer equipped with a
mobile terminal.

[0127] A base station (for example, an access point) may
refer to a device in communication with a wireless terminal
via one or more sectors at an air interface in an access
network. The base station may be configured to mutually
convert a received over-the-air frame and an IP packet and
serve as a router between the wireless terminal and a rest
portion of the access network, where the rest portion of the
access network may include an Internet protocol (IP) net-
work. The base station may also coordinate attribute man-
agement of the air interface. For example, the base station
may be a base transceiver station (BTS, Base Transceiver
Station) in GSM or CDMA, may also be a NodeB (NodeB)
in WCDMA, and may further be an evolved NodeB (NodeB,
eNB, or e-NodeB, evolutional Node B) in an LTE, which is
not limited in the present invention.

[0128] The embodiments of the present invention are
applied to a radio communications system, and the radio
communications system includes at least a terminal device
and a base station.

[0129] According to a random access method and an
apparatus that are provided in the embodiments of the
present invention, a base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
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multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
ing start PRACH resource, and then sends a preamble to the
base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
base station identifies an access request of the terminal
device that requires the coverage enhancement.

Embodiment 1

[0130] This embodiment of the present invention provides
a terminal device. As shown in FIG. 1, the terminal device
includes:

[0131] a first acquiring unit 01, configured to acquire at
least one group of physical random access channel PRACH
configuration information that has been stored, where the at
least one group of PRACH configuration information is
carried in system information sent by a base station;
[0132] a processing unit 02, configured to parse the at least
one group of PRACH configuration information to obtain a
corresponding start PRACH resource; and

[0133] a first sending unit 03, configured to send a pre-
amble to the base station starting from the start PRACH
resource, so that the base station establishes a connection to
the terminal device according to the preamble.

[0134] Further, the system message includes at least the at
least one group of PRACH configuration information, where
content of the PRACH configuration information includes a
preset periodic time and/or a preset start position.

[0135] Further, the first acquiring unit 01 is further con-
figured to receive the system message from the base station;
and

[0136] the processing unit 02 is further configured to:
calculate, according to downlink information, a path loss
generated in a signal transmission process, and determine a
matched coverage enhancement level according to the path
loss.

[0137] Further, the first acquiring unit 01 is further con-
figured to: acquire, on a PDCCH channel according to a
specified random access radio network temporary identifier
RA-RNTI calculation formula, downlink resource informa-
tion sent by the base station; and receive a random access
response RAR from the base station according to a channel
specified by descrambled downlink resource information,
where an msg3 is sent according to a quantity of repetition
times corresponding to a repetition times index carried by
the RAR.

[0138] Further, as shown in FIG. 2, the terminal device
further includes:

[0139] a determining unit 04, configured to: if the acquired
downlink resource information carries rejection informa-
tion, quit sending the preamble to the base station within a
preset period of time, where the rejection information
includes a rejection instruction and/or the preset period of
time.

[0140] Further, the first acquiring unit 01 is further con-
figured to acquire, on the PDCCH channel, downlink
resource information that is of a specified downlink control
information DCI format and is sent by the base station; and
[0141] the first sending unit 03 is further configured to:
send the msg3 according to the quantity of repetition times
corresponding to the repetition times index carried by the
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RAR, where the RAR is received from the base station
according to the downlink resource information of the
specified DCI format.

[0142] Further, the system message received from the base
station includes multiple groups of PRACH configuration
information, and each group of PRACH configuration infor-
mation is corresponding to a coverage enhancement level,
where

[0143] the processing unit 02 is specifically configured to:
match corresponding PRACH configuration information
according to the matched coverage enhancement level; and
acquire the corresponding start PRACH resource according
to the matched PRACH configuration information.

[0144] Further, the system message from the base station
further includes at least one group of extended access class
barring EACB parameter, and each group of EACB param-
eter is corresponding to a coverage enhancement level,
where

[0145] the processing unit 02 is further configured to
select a corresponding EACB parameter according to the
corresponding coverage enhancement level, so as to deter-
mine, according to the EACB parameter, whether the base
station allows access, where a result of the determining
according to the EACB parameter is used to indicate
whether the preamble is sent to the base station from the start
PRACH resource according to a preset frequency.

[0146] Further, the determining unit 04 is further config-
ured to: if the result of the determining according to the
EACB parameter is to allow access, perform an extended
access barring EAB decree and/or an ACB decree, where a
result of the EAB decree and/or the ACB decree is used to
indicate whether the preamble is sent to the base station from
the start PRACH resource according to the preset frequency.
[0147] According to the terminal device provided in this
embodiment of the present invention, at least one group of
physical random access channel PRACH configuration
information that has been stored is acquired, where the at
least one group of PRACH configuration information is
carried in system information sent by a base station; the at
least one group of PRACH configuration information is
parsed to obtain a corresponding start PRACH resource; and
a preamble is sent to the base station starting from the start
PRACH resource, so that the base station establishes a
connection to the terminal device according to the preamble.
In the solution, the base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
ing start PRACH resource, and then sends a preamble to the
base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
base station identifies an access request of the terminal
device that requires the coverage enhancement.

Embodiment 2

[0148] This embodiment of the present invention provides
a base station. As shown in FIG. 3, the base station includes:
[0149] a configuration unit 11, configured to: pre-config-
ure a physical random access channel PRACH resource, and
generate at least one group of PRACH configuration infor-
mation to send to a terminal device, so that the terminal
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device acquires the at least one group of PRACH configu-
ration information, and the terminal device matches a cor-
responding start PRACH resource according to the at least
one group of PRACH configuration information, where
content of the PRACH configuration information includes a
preset periodic time and/or a preset start position;

[0150] a second acquiring unit 12, configured to: receive
apreamble from the terminal device, and perform, according
to a specified random access radio network temporary
identifier RA-RNTI calculation formula, scrambling on
downlink resource information corresponding to the start
PRACH resource; and

[0151] a second sending unit 13, configured to send, on a
PDCCH channel, scrambled downlink resource information
to the terminal device, so that the terminal device acquires,
on the PDCCH channel, the scrambled downlink resource
information and performs descrambling on the downlink
resource information according to the specified RA-RNTI
calculation formula.

[0152] Further, the second sending unit 13 is further
configured to send a random access response RAR to the
terminal device, so that the terminal device sends an msg3
according to a quantity of repetition times corresponding to
a repetition times index carried by the RAR.

[0153] Further, the second sending unit 13 is further
configured to send, on the PDCCH channel, rejection infor-
mation to the terminal device, so that the terminal device
quits sending the preamble within a preset period of time,
where the rejection information includes a rejection instruc-
tion and/or the preset period of time.

[0154] Further, the second sending unit 13 is further
configured to: send, on the PDCCH channel, downlink
resource information of a specified downlink control infor-
mation DCI format to the terminal device, so that the
terminal device receives the downlink resource information
of the specified DCI format; and send the random access
response RAR to the terminal device after a preset process-
ing time, so that the terminal device sends the msg3 accord-
ing to the quantity of repetition times corresponding to the
repetition times index carried by the RAR.

[0155] Further, the configuration unit 11 is further config-
ured to configure at least one group of extended access class
barring EACB parameter and send the at least one group of
EACB parameter to the terminal device, where each group
of EACB parameter is corresponding to a coverage enhance-
ment level.

[0156] According to the base station provided in this
embodiment of the present invention, at least one group of
physical random access channel PRACH configuration
information that has been stored is acquired, where the at
least one group of PRACH configuration information is
carried in system information sent by the base station; the at
least one group of PRACH configuration information is
parsed to obtain a corresponding start PRACH resource; and
a preamble is sent to the base station starting from the start
PRACH resource, so that the base station establishes a
connection to a terminal device according to the preamble.
In the solution, the base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
ing start PRACH resource, and then sends a preamble to the
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base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
base station identifies an access request of the terminal
device that requires the coverage enhancement.

Embodiment 3

[0157] FIG. 4 shows a schematic diagram of hardware of
a terminal device according to the present invention.
[0158] The terminal device may be a machine, such as a
mobile phone, a PC, an electricity meter, or a water meter,
and a mobile phone terminal is used as an example for
description in this embodiment.

[0159] As shown in FIG. 4, the mobile phone terminal
includes a receiver 101, a processor 102, and a transmitter
103, where

[0160] the processor 102 of the mobile phone terminal is
a control center of the mobile phone terminal, and executes
various functions of the mobile phone terminal and pro-
cesses data by running or executing a software program
and/or a module in a memory.

[0161] The receiving module 101 and the sending module
103 may be configured to: receive and send a signal in an
information receiving and sending process or a call process,
and in particular, for the mobile phone terminal, after
receiving downlink information of a base station, send the
downlink information to the processor 102 for processing;
and in addition, send designed uplink data to the base
station. The receiving module 101 and the sending module
103 may communicate with a network and another device by
means of wireless communication. The wireless communi-
cation may use any communication standard or protocol,
including but not being limited to GSM (Global System of
Mobile communication, Global System for Mobile Commu-
nications), a GPRS (General Packet Radio Service, general
packet radio service)) CDMA (Code Division Multiple
Access, Code Division Multiple Access), WCDMA (Wide-
band Code Division Multiple Access, Wideband Code Divi-
sion Multiple Access), an LTE (Long Term Evolution, Long
Term Evolution), an email, an SMS (Short Messaging
Service, short message service), and the like.

[0162] In this embodiment of the present invention, the
receiver 101 is configured to acquire at least one group of
physical random access channel PRACH configuration
information that has been stored, where the at least one
group of PRACH configuration information is carried in
system information sent by the base station; the processor
102 is configured to parse the at least one group of PRACH
configuration information to obtain a corresponding start
PRACH resource; and the transmitter 103 is configured to
send a preamble to the base station starting from the start
PRACH resource, so that the base station establishes a
connection to the terminal device according to the preamble.
[0163] Further, the system message includes at least the at
least one group of PRACH configuration information, where
content of the PRACH configuration information includes a
preset periodic time and/or a preset start position.

[0164] Further, the receiver 101 is further configured to
receive the system message from the base station; and
[0165] the processor 102 is further configured to: calcu-
late, according to downlink information, a path loss gener-
ated in a signal transmission process, and determine a
matched coverage enhancement level according to the path
loss.
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[0166] Further, the transmitter 103 is further configured to
acquire, on a PDCCH channel according to a specified
random access radio network temporary identifier RA-RNTI
calculation formula, downlink resource information sent by
the base station; and

[0167] the receiver 101 is further configured to receive a
random access response RAR from the base station accord-
ing to a channel specified by descrambled downlink resource
information, where an msg3 is sent according to a quantity
of repetition times corresponding to a repetition times index
carried by the RAR.

[0168] Further, the processor 102 is further configured to:
if the acquired downlink resource information carries rejec-
tion information, quit sending the preamble to the base
station within a preset period of time, where the rejection
information includes a rejection instruction and/or the preset
period of time.

[0169] Further, the receiver 101 is further configured to:
acquire, on the PDCCH channel, downlink resource infor-
mation that is of a specified downlink control information
DCI format and is sent by the base station; and receive the
RAR from the base station according to the downlink
resource information of the specified DCI format, where the
msg3 is sent according to the quantity of repetition times
corresponding to the repetition times index carried by the
RAR.

[0170] Further, the system message received from the base
station includes multiple groups of PRACH configuration
information, and each group of PRACH configuration infor-
mation is corresponding to a coverage enhancement level,
where

[0171] the processor 102 is specifically configured to:
match corresponding PRACH configuration information
according to the matched coverage enhancement level; and
acquire the corresponding start PRACH resource according
to the matched PRACH configuration information.

[0172] Further, the system message from the base station
further includes at least one group of extended access class
barring EACB parameter, and each group of EACB param-
eter is corresponding to a coverage enhancement level,
where

[0173] the processor 102 is further configured to select a
corresponding EACB parameter according to the corre-
sponding coverage enhancement level, so as to determine,
according to the EACB parameter, whether the base station
allows access, where a result of the determining according
to the EACB parameter is used to indicate whether the
preamble is sent to the base station from the start PRACH
resource according to a preset frequency.

[0174] Further, the processor 102 is further configured to:
if the result of the determining according to the EACB
parameter is to allow access, perform an extended access
barring EAB decree and/or an ACB decree, where a result of
the EAB decree and/or the ACB decree is used to indicate
whether the preamble is sent to the base station from the start
PRACH resource according to the preset frequency.
[0175] According to the terminal device provided in this
embodiment of the present invention, at least one group of
physical random access channel PRACH configuration
information that has been stored is acquired, where the at
least one group of PRACH configuration information is
carried in system information sent by a base station; the at
least one group of PRACH configuration information is
parsed to obtain a corresponding start PRACH resource; and
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a preamble is sent to the base station starting from the start
PRACH resource, so that the base station establishes a
connection to the terminal device according to the preamble.
In the solution, the base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
ing start PRACH resource, and then sends a preamble to the
base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
base station identifies an access request of the terminal
device that requires the coverage enhancement.

Embodiment 4

[0176] FIG. 5 shows a schematic diagram of hardware of
a base station according to the present invention.

[0177] As shown in FIG. 5, the base station includes a
processor 201, a receiver 202, and a transmitter 203, where
[0178] the processor 201 is configured to: pre-configure a
physical random access channel PRACH resource, and
generate at least one group of PRACH configuration infor-
mation to send to a terminal device, so that the terminal
device acquires the at least one group of PRACH configu-
ration information, and the terminal device matches a cor-
responding start PRACH resource according to the at least
one group of PRACH configuration information, where
content of the PRACH configuration information includes a
preset periodic time and/or a preset start position; the
receiver 202 is configured to: receive a preamble from the
terminal device, and perform, according to a specified
random access radio network temporary identifier RA-RNTI
calculation formula, scrambling on downlink resource infor-
mation corresponding to the start PRACH resource; and the
transmitter 203 is configured to send, on a PDCCH channel,
scrambled downlink resource information to the terminal
device, so that the terminal device acquires, on the PDCCH
channel, the scrambled downlink resource information and
performs descrambling on the downlink resource informa-
tion according to the specified RA-RNTI calculation for-
mula.

[0179] Further, the transmitter 203 is further configured to
send a random access response RAR to the terminal device,
so that the terminal device sends an msg3 according to a
quantity of repetition times corresponding to a repetition
times index carried by the RAR.

[0180] Further, the receiver 202 is further configured to
send, on the PDCCH channel, rejection information to the
terminal device, so that the terminal device quits sending the
preamble within a preset period of time, where the rejection
information includes a rejection instruction and/or the preset
period of time.

[0181] Further, the transmitter 203 is further configured to:
send, on the PDCCH channel, downlink resource informa-
tion of a specified downlink control information DCI format
to the terminal device, so that the terminal device receives
the downlink resource information of the specified DCI
format; and send the random access response RAR to the
terminal device after a preset processing time, so that the
terminal device sends the msg3 according to the quantity of
repetition times corresponding to the repetition times index
carried by the RAR.
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[0182] Further, the processor 201 is further configured to
configure at least one group of extended access class barring
EACB parameter and send the at least one group of EACB
parameter to the terminal device, where each group of
EACB parameter is corresponding to a coverage enhance-
ment level.

[0183] According to the terminal device provided in this
embodiment of the present invention, at least one group of
physical random access channel PRACH configuration
information that has been stored is acquired, where the at
least one group of PRACH configuration information is
carried in system information sent by a base station; the at
least one group of PRACH configuration information is
parsed to obtain a corresponding start PRACH resource; and
a preamble is sent to the base station starting from the start
PRACH resource, so that the base station establishes a
connection to the terminal device according to the preamble.
In the solution, the base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
ing start PRACH resource, and then sends a preamble to the
base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
base station identifies an access request of the terminal
device that requires the coverage enhancement.

Embodiment 5

[0184] This embodiment of the present invention provides
a random access method. As shown in FIG. 6, the method
includes the following steps:

[0185] 301. A terminal device acquires at least one group
of physical random access channel PRACH configuration
information that has been stored.

[0186] The at least one group of PRACH configuration
information is carried in system information sent by a base
station, and content of the PRACH configuration informa-
tion includes a preset periodic time and/or a preset start
position.

[0187] In the prior art, when a terminal device needs to
perform random access, a random access code is first
selected, and then a PRACH (physical random access chan-
nel, physical random access channel) is selected, where
selection of the PRACH is based on a PRACH configuration
in system information. Then, UE sends, on the selected
PRACH, the selected random access code, and starts to
attempt to acquire a random access response sent by a base
station after duration of three subframes, where the random
access response is scheduled by scrambling a PDCCH with
an RA-RNTI. A calculating manner of the RA-RNTI is:
RA-RNTI=1+t_id+10*f _id, where t_id is a first subframe
corresponding to the selected PRACH, and a value range is
[0, 10); £_id is a PRACH index corresponding to a subframe
in which the selected PRACH locates. In the frequency
domain, the index is sorted in an ascending order, and a
value range is [0, 6).

[0188] In this embodiment of the present invention, the
base station specially configures PRACH configuration
information for a terminal device that requires coverage
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enhancement, so that the terminal device sends a preamble
to the base station according to a corresponding start
PRACH resource.

[0189] Preferably, the content of the PRACH configura-
tion information may be the following one type or multiple
types:

[0190] a. a preset period;

[0191] b. a preset period and a start position, where the
start position is a start frequency;

[0192] c. a preset period and a start position, where the
start position is a start time, and the start time is represented
by a frame offset;

[0193] d. a preset period and a start position, where the
start position is a start time, and the start time is represented
by a frame offset and a subframe number;

[0194] e. a preset period and a start position, where the
start position is a start frequency and a start time, and the
start time is represented by a frame offset;

[0195] f. a preset period and a start position, where the
start position is a start frequency and a start time, and the
start time is represented by a frame offset and a subframe
number.

[0196] Further, before acquiring the PRACH configura-
tion information, the terminal device may further receive the
system message from the base station, and then calculate,
according to downlink information, a path loss generated in
a signal transmission process, and determine a matched
coverage enhancement level according to the path loss. The
system message may carry multiple sets of PRACH con-
figuration information, and each set of PRACH configura-
tion information is corresponding to a coverage enhance-
ment level. After an estimation on a basis of the path loss,
the terminal device determines the matched coverage
enhancement level, and then applies PRACH configuration
information corresponding to the level.

[0197] 302. The terminal device parses the at least one
group of PRACH configuration information to obtain a
corresponding start PRACH resource.

[0198] Specifically, after the terminal device acquires the
at least one group of physical random access channel
PRACH configuration information that has been stored, the
terminal device parses the at least one group of PRACH
configuration information, so as to obtain the corresponding
start PRACH resource. The terminal device may acquire
multiple groups of PRACH configuration information, so as
to obtain corresponding multiple groups of start PRACH
resources.

[0199] Preferably, the following is corresponding to step
301:
[0200] When the PRACH configuration information is the

preset period, a start PRACH resource selected by the
terminal device can only be a first PRACH resource in a
frame whose system frame number modulo the period
equals 0, or a start PRACH resource selected by the terminal
device can only be a first PRACH resource in an even frame
whose system frame number modulo the period equals 0;

[0201] when the PRACH configuration information is the
preset period and the start position, and the start position is
the start frequency, a start PRACH resource selected by the
terminal device can only be a PRACH resource correspond-
ing to a start frequency in a frame whose system frame
number modulo the period equals 0, or a start PRACH
resource selected by the terminal device can only be a
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PRACH resource corresponding to a start frequency in an
even frame whose system frame number modulo the period
equals 0;

[0202] when the PRACH configuration information is the
preset period and the start position, the start position is the
start time, and the start time is represented by the frame
offset, a start PRACH resource selected by the terminal
device can only be a first PRACH resource in a frame whose
system frame number modulo the period equals the frame
offset, or a start PRACH resource selected by the terminal
device can only be a first PRACH resource in an even frame
whose system frame number modulo the period equals the
frame offset;

[0203] when the PRACH configuration information is the
preset period and the start position, the start position is the
start time, and the start time is represented by the frame
offset and the subframe number, a start PRACH resource
selected by the terminal device can only be a PRACH
resource in a subframe corresponding to a subframe number,
where the subframe corresponding to the subframe number
is in a frame whose system frame number modulo the period
equals the frame offset, or a start PRACH resource selected
by the terminal device can only be a PRACH resource in a
subframe corresponding to a subframe number, where the
subframe corresponding to the subframe number is in an
even frame whose system frame number modulo the period
equals the frame offset;

[0204] when the PRACH configuration information is the
preset period and the start position, the start position is the
start frequency and the start time, and the start time is
represented by the frame offset, a start PRACH resource
selected by the terminal device can only be a PRACH
resource corresponding to a start frequency in a frame whose
system frame number modulo the period equals the frame
offset, or a start PRACH resource selected by the terminal
device can only be a PRACH resource corresponding to a
start frequency in an even frame whose system frame
number modulo the period equals the frame offset;

[0205] when the PRACH configuration information is the
preset period and the start position, the start position is the
start frequency and the start time, and the start time is
represented by the frame offset and the subframe number, a
start PRACH resource selected by the terminal device can
only be a PRACH resource corresponding to a start fre-
quency in a subframe corresponding to a subframe number,
where the subframe corresponding to the subframe number
is in a frame whose system frame number modulo the period
equals the frame offset, or a start PRACH resource selected
by the terminal device can only be a PRACH resource
corresponding to a start frequency (a frequency offset) in a
subframe corresponding to a subframe number, where the
subframe corresponding to the subframe number is in an
even frame whose system frame number modulo the period
equals the frame offset.

[0206] In this case, the terminal device parses the at least
one group of PRACH configuration information to obtain
the corresponding start PRACH resource.

[0207] 303. The terminal device sends a preamble to a
base station starting from the start PRACH resource, so that
the base station establishes a connection to the terminal
device according to the preamble.

[0208] Specifically, after the terminal device obtains the
corresponding start PRACH resource, the terminal device
starts to repeatedly send, starting from the start PRACH
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resource, the preamble to the base station according to
calculated sending power of the preamble.

[0209] Specifically, for a selection of sending power of the
preamble, the terminal device may select to send by using
preset maximum sending power.

[0210] Alternatively, the terminal device calculates send-
ing power of the preamble based on calculation on the path
loss and a selection of a corresponding coverage enhance-
ment level.

[0211] Further, after the terminal device sends the pre-
amble to the base station starting from the start PRACH
resource, the terminal device may further acquire, on a
PDCCH channel according to a specified random access
radio network temporary identifier RA-RNTI calculation
formula, downlink resource information sent by the base
station; and receive a random access response RAR from the
base station according to a channel specified by descrambled
downlink resource information, where an msg3 is sent
according to a quantity of repetition times corresponding to
a repetition times index carried by the RAR.

[0212] The specified RA-RNTI calculation formula may
be:

RA-RNTI=1+t_id+10%f id+X

X is an offset, and t_id and f id indicate a first PRACH
resource or a last PRACH resource used when the preamble
is repeatedly sent.

[0213] It should be noted that, if the system message may
carry the multiple sets of PRACH configuration information,
and each set of PRACH configuration information is corre-
sponding to a coverage enhancement level, when the termi-
nal device calculates the RA-RNTI, multiple different cov-
erage enhancement levels are corresponding to different
offsets X. For example, for an enhancement level 1, the
offset X may be 10, that is, RA-RNTI=1+t_id+10*f_id+10;
for an enhancement level 2, the offset X is 20, that is,
RA-RNTI=1+t_id+10*{_id+20.

[0214] In addition, the RA-RNTI may be acquired in a
manner of configuration in the system information, instead
of calculation, that is, an RA-RNTI of a corresponding
terminal device is carried in the system information, so as to
indicate an RA-RNTI corresponding to a coverage enhance-
ment level.

[0215] This embodiment of the present invention provides
a random access method. As shown in FIG. 7, the method
includes the following steps:

[0216] 401. A base station pre-configures a physical ran-
dom access channel PRACH resource, and generates at least
one group of PRACH configuration information to send to
a terminal device, so that the terminal device acquires the at
least one group of PRACH configuration information, and
then the terminal device matches a corresponding start
PRACH resource according to the at least one group of
PRACH configuration information, where content of the
PRACH configuration information includes a preset peri-
odic time and/or a preset start position.

[0217] According to the random access method and an
apparatus that are provided in the embodiments of the
present invention, a base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
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ing start PRACH resource, and then sends a preamble to the
base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
base station identifies an access request of the terminal
device that requires the coverage enhancement.

[0218] Preferably, the content of the PRACH configura-
tion information may be the following one type or multiple
types:

[0219] a. a preset period;

[0220] b. a preset period and a start position, where the
start position is a start frequency;

[0221] c. a preset period and a start position, where the
start position is a start time, and the start time is represented
by a frame offset;

[0222] d. a preset period and a start position, where the
start position is a start time, and the start time is represented
by a frame offset and a subframe number;

[0223] e. a preset period and a start position, where the
start position is a start frequency and a start time, and the
start time is represented by a frame offset;

[0224] f. a preset period and a start position, where the
start position is a start frequency and a start time, and the
start time is represented by a frame offset and a subframe
number.

[0225] Further, before acquiring the PRACH configura-
tion information, the terminal device may further receive the
system message from the base station, and then calculate,
according to downlink information, a path loss generated in
a signal transmission process, and determine a matched
coverage enhancement level according to the path loss. The
system message may carry multiple sets of PRACH con-
figuration information, and each set of PRACH configura-
tion information is corresponding to a coverage enhance-
ment level. After an estimation on a basis of the path loss,
the terminal device determines the matched coverage
enhancement level, and then applies PRACH configuration
information corresponding to the level.

[0226] 402. The base station receives a preamble from the
terminal device, and performs, according to a specified
random access radio network temporary identifier RA-RNTI
calculation formula, scrambling on downlink resource infor-
mation corresponding to the start PRACH resource.

[0227] The specified RA-RNTI calculation formula may
be:

RA-RNTI=1+t_id+10%f id+X

[0228] X is an offset, and t_id and f_id indicate a first
PRACH resource or a last PRACH resource used when the
preamble is repeatedly sent.

[0229] It should be noted that, if the system message may
carry the multiple sets of PRACH configuration information,
and each set of PRACH configuration information is corre-
sponding to a coverage enhancement level, when the termi-
nal device calculates the RA-RNTI, multiple different cov-
erage enhancement levels are corresponding to different
offsets X. For example, for an enhancement level 1, the
offset X may be 10, that is, RA-RNTI=1+t_id+10*f_id+10;
for an enhancement level 2, the offset X is 20, that is,
RA-RNTI=1+t_id+10*{ id+20.

[0230] In addition, the RA-RNTI may be acquired in a
manner of configuration in the system information, instead
of calculation, that is, an RA-RNTI of a corresponding
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terminal device is carried in the system information, so as to
indicate an RA-RNTI corresponding to a coverage enhance-
ment level.

[0231] 403. The base station sends, on a PDCCH channel,
scrambled downlink resource information to the terminal
device, so that the terminal device acquires, on the PDCCH
channel, the scrambled downlink resource information and
performs descrambling on the downlink resource informa-
tion according to the specified RA-RNTI calculation for-
mula.

[0232] Specifically, after receiving the preamble, the base
station sends a PDCCH scrambled by the RA-RNTI, and
after completing sending the PDCCH, sends an RAR (Ran-
dom Access Response, random access response) after a
processing time, where the RAR may carry a repetition
times index of an msg3. After receiving the RAR, and after
a processing time, the terminal starts to send, according to a
quantity of repetition times corresponding to the index of the
quantity of repetition times, the msg3 by occupying an
uplink authorized resource indicated by the RAR.

[0233] According to the random access method provided
in this embodiment of the present invention, at least one
group of physical random access channel PRACH configu-
ration information that has been stored is acquired, where
the at least one group of PRACH configuration information
is carried in system information sent by a base station; the
at least one group of PRACH configuration information is
parsed to obtain a corresponding start PRACH resource; and
a preamble is sent to the base station starting from the start
PRACH resource, so that the base station establishes a
connection to a terminal device according to the preamble.
In the solution, the base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
ing start PRACH resource, and then sends a preamble to the
base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
base station identifies an access request of the terminal
device that requires the coverage enhancement.

Embodiment 6

[0234] This embodiment of the present invention provides
a random access method. As shown in FIG. 8, the method
includes the following steps:

[0235] 501. A base station pre-configures a physical ran-
dom access channel PRACH resource, and generates a
system message to send to a terminal device.

[0236] According to the random access method and an
apparatus that are provided in the embodiments of the
present invention, a base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
ing start PRACH resource, and then sends a preamble to the
base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
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base station identifies an access request of the terminal
device that requires the coverage enhancement.

[0237] The at least one group of PRACH configuration
information is carried in the system information sent by the
base station, and content of the PRACH configuration infor-
mation includes a preset periodic time and/or a preset start
position.

[0238] Preferably, the content of the PRACH configura-
tion information may be the following one type or multiple

types:
[0239]

[0240] b. a preset period and a start position, where the
start position is a start frequency;

[0241] c. a preset period and a start position, where the
start position is a start time, and the start time is represented
by a frame offset;

[0242] d. a preset period and a start position, where the
start position is a start time, and the start time is represented
by a frame offset and a subframe number;

[0243] e. a preset period and a start position, where the
start position is a start frequency and a start time, and the
start time is represented by a frame offset;

[0244] f. a preset period and a start position, where the
start position is a start frequency and a start time, and the
start time is represented by a frame offset and a subframe
number.

[0245] Further, before acquiring the PRACH configura-
tion information, the terminal device may further receive the
system message from the base station, and then calculate,
according to downlink information, a path loss generated in
a signal transmission process, and determine a matched
coverage enhancement level according to the path loss. The
system message may carry multiple sets of PRACH con-
figuration information, and each set of PRACH configura-
tion information is corresponding to a coverage enhance-
ment level. After an estimation on a basis of the path loss,
the terminal device determines the matched coverage
enhancement level, and then applies PRACH configuration
information corresponding to the level.

[0246] 502. The terminal device calculates, according to
downlink information, a path loss generated in a signal
transmission process, and determines a matched coverage
enhancement level according to the path loss.

[0247] Specifically, the terminal device receives the sys-
tem message from the base station; and then calculates,
according to the downlink information, the path loss gen-
erated in the signal transmission process, and determines the
matched coverage enhancement level according to the path
loss. The system message may carry the multiple sets of
PRACH configuration information, and each set of PRACH
configuration information is corresponding to a coverage
enhancement level. After the estimation on the basis of the
path loss, the terminal device determines the matched cov-
erage enhancement level, and then applies the PRACH
configuration information corresponding to the level.
[0248] In addition, the terminal device may calculate
sending power of the preamble based on calculation on the
path loss and a selection of a corresponding coverage
enhancement level.

[0249] 503. The terminal device acquires at least one
group of physical random access channel PRACH configu-
ration information that has been stored.

a. a preset period;
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[0250] 504. The terminal device parses the at least one
group of PRACH configuration information to obtain a
corresponding start PRACH resource.

[0251] Specifically, after the terminal device acquires the
at least one group of physical random access channel
PRACH configuration information that has been stored, the
terminal device parses the at least one group of PRACH
configuration information, so as to obtain the corresponding
start PRACH resource. The terminal device may acquire
multiple groups of PRACH configuration information, so as
to obtain corresponding multiple groups of start PRACH
resources.

[0252] Preferably, the following is corresponding to step
301:
[0253] When the PRACH configuration information is the

preset period, a start PRACH resource selected by the
terminal device can only be a first PRACH resource in a
frame whose system frame number modulo the period
equals 0, or a start PRACH resource selected by the terminal
device can only be a first PRACH resource in an even frame
whose system frame number modulo the period equals 0;
[0254] when the PRACH configuration information is the
preset period and the start position, and the start position is
the start frequency, a start PRACH resource selected by the
terminal device can only be a PRACH resource correspond-
ing to a start frequency in a frame whose system frame
number modulo the period equals 0, or a start PRACH
resource selected by the terminal device can only be a
PRACH resource corresponding to a start frequency in an
even frame whose system frame number modulo the period
equals 0;

[0255] when the PRACH configuration information is the
preset period and the start position, the start position is the
start time, and the start time is represented by the frame
offset, a start PRACH resource selected by the terminal
device can only be a first PRACH resource in a frame whose
system frame number modulo the period equals the frame
offset, or a start PRACH resource selected by the terminal
device can only be a first PRACH resource in an even frame
whose system frame number modulo the period equals the
frame offset;

[0256] when the PRACH configuration information is the
preset period and the start position, the start position is the
start time, and the start time is represented by the frame
offset and the subframe number, a start PRACH resource
selected by the terminal device can only be a PRACH
resource in a subframe corresponding to a subframe number,
where the subframe corresponding to the subframe number
is in a frame whose system frame number modulo the period
equals the frame offset, or a start PRACH resource selected
by the terminal device can only be a PRACH resource in a
subframe corresponding to a subframe number, where the
subframe corresponding to the subframe number is in an
even frame whose system frame number modulo the period
equals the frame offset;

[0257] when the PRACH configuration information is the
preset period and the start position, the start position is the
start frequency and the start time, and the start time is
represented by the frame offset, a start PRACH resource
selected by the terminal device can only be a PRACH
resource corresponding to a start frequency in a frame whose
system frame number modulo the period equals the frame
offset, or a start PRACH resource selected by the terminal
device can only be a PRACH resource corresponding to a

Jan. 23, 2020

start frequency in an even frame whose system frame
number modulo the period equals the frame offset;

[0258] when the PRACH configuration information is the
preset period and the start position, the start position is the
start frequency and the start time, and the start time is
represented by the frame offset and the subframe number, a
start PRACH resource selected by the terminal device can
only be a PRACH resource corresponding to a start fre-
quency in a subframe corresponding to a subframe number,
where the subframe corresponding to the subframe number
is in a frame whose system frame number modulo the period
equals the frame offset, or a start PRACH resource selected
by the terminal device can only be a PRACH resource
corresponding to a start frequency (a frequency offset) in a
subframe corresponding to a subframe number, where the
subframe corresponding to the subframe number is in an
even frame whose system frame number modulo the period
equals the frame offset.

[0259] 505. The terminal device sends a preamble to the
base station starting from the start PRACH resource, so that
the base station establishes a connection to the terminal
device according to the preamble.

[0260] Specifically, after the terminal device obtains the
corresponding start PRACH resource, the terminal device
starts to repeatedly send, starting from the start PRACH
resource, the preamble to the base station according to
calculated sending power of the preamble.

[0261] Further, the system message from the base station
further includes at least one group of extended access class
barring EACB parameter, and each group of EACB param-
eter is corresponding to a coverage enhancement level.
Before the terminal device sends the preamble to the base
station starting from the start PRACH resource, the terminal
device selects a corresponding EACB parameter according
to the corresponding coverage enhancement level, so as to
determine, according to the EACB parameter, whether the
base station allows access, and if it is determined that the
access is allowed, the terminal device sends the preamble to
the base station.

[0262] Alternatively, if a result of the determining accord-
ing to the EACB parameter is to allow access, the terminal
device may further perform an extended access barring EAB
decree and/or an ACB decree, where a result of the EAB
decree and/or the ACB decree is used to indicate whether the
preamble is sent to the base station from the start PRACH
resource according to a preset frequency.

[0263] 506. The base station receives the preamble from
the terminal device, and performs, according to a specified
random access radio network temporary identifier RA-RNTI
calculation formula, scrambling on downlink resource infor-
mation corresponding to the start PRACH resource.

[0264] After the terminal device sends the preamble to the
base station starting from the start PRACH resource, the
terminal device may further acquire, on a PDCCH channel
according to the specified random access radio network
temporary identifier RA-RNTI calculation formula, down-
link resource information sent by the base station; and
receive a random access response RAR from the base station
according to a channel specified by descrambled downlink
resource information, where an msg3 is sent according to a
quantity of repetition times corresponding to a repetition
times index carried by the RAR.
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[0265]
be:

The specified RA-RNTI calculation formula may

RA-RNTI=1+t_id+10%f id+X

X is an offset, and t_id and f id indicate a first PRACH
resource or a last PRACH resource used when the preamble
is repeatedly sent.

[0266] It should be noted that, if the system message may
carry the multiple sets of PRACH configuration information,
and each set of PRACH configuration information is corre-
sponding to a coverage enhancement level, when the termi-
nal device calculates the RA-RNTI, multiple different cov-
erage enhancement levels are corresponding to different
offsets X. For example, for an enhancement level 1, the
offset X may be 10, that is, RA-RNTI=1+t_id+10*f_id+10;
for an enhancement level 2, the offset X is 20, that is,
RA-RNTI=1+t_id+10*{_id+20.

[0267] In addition, the RA-RNTI may be acquired in a
manner of configuration in the system information, instead
of calculation, that is, an RA-RNTI of a corresponding
terminal device is carried in the system information, so as to
indicate an RA-RNTI corresponding to a coverage enhance-
ment level.

[0268] 507. The terminal device acquires, on a PDCCH
channel according to the specified random access radio
network temporary identifier RA-RNTI calculation formula,
downlink resource information sent by the base station.
[0269] The RA-RNTI calculation formula is the same as
the RA-RNTI calculation formula in step 206.

[0270] Alternatively, after the base station acquires the
preamble sent by the terminal device, the base station sends
the downlink resource information by using a specified
downlink control information DCI format. Because the
specified downlink control information DCI format can only
be parsed by a terminal device that requires coverage
enhancement, a normal terminal device cannot parse the
downlink resource information, on the PDCCH, sent by
using the specified downlink control information DCI for-
mat; therefore, receiving a corresponding RAR by the nor-
mal terminal device is not affected.

[0271] Further, if the acquired downlink resource infor-
mation sent by the base station carries rejection information,
the terminal device quits sending the preamble to the base
station within a preset period of time, where the rejection
information includes a rejection instruction and/or the preset
period of time.

[0272] Exemplarily, if the rejection information includes
the rejection instruction and the preset period of time of one
minute, after acquiring the rejection information, the termi-
nal device may not initiate an access request for coverage
enhancement within one minute.

[0273] It should be noted that, the step in which “if the
acquired downlink resource information sent by the base
station carries rejection information, the terminal device
quits sending the preamble to the base station within a preset
period of time” does not depend on steps 501 to 506, and
may be performed independently.

[0274] 508. The base station sends a random access
response RAR to the terminal device.

[0275] Optionally, the system information sent by the base
station may further include configuration information for
receiving the RAR, where content of the configuration
information for receiving the RAR is a time-frequency
resource corresponding to the RAR. After completing send-
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ing the preamble, the terminal device receives the RAR on
the corresponding time-frequency resource according to the
configuration information for receiving the RAR, and does
not need to acquire, on the PDCCH channel according to the
specified random access radio network temporary identifier
RA-RNTI calculation formula, the downlink resource infor-
mation sent by the base station.

[0276] 509. The terminal device receives the random
access response RAR from the base station, and sends an
msg3 according to a quantity of repetition times correspond-
ing to a repetition times index carried by the RAR.

[0277] In this case, the terminal device obtains the corre-
sponding start PRACH resource, and then sends the pre-
amble to the base station, so that the base station establishes
the connection to the terminal device according to the
preamble. In this way, access of another terminal device is
not affected when the base station identifies an access
request of a terminal device that requires coverage enhance-
ment.

[0278] According to the random access method provided
in this embodiment of the present invention, at least one
group of physical random access channel PRACH configu-
ration information that has been stored is acquired, where
the at least one group of PRACH configuration information
is carried in system information sent by a base station; the
at least one group of PRACH configuration information is
parsed to obtain a corresponding start PRACH resource; and
a preamble is sent to the base station starting from the start
PRACH resource, so that the base station establishes a
connection to a terminal device according to the preamble.
In the solution, the base station pre-configures multiple
groups of PRACH configuration information for a terminal
device that requires coverage enhancement and sends the
multiple groups of PRACH configuration information to the
terminal device, so that the terminal device parses the
PRACH configuration information to obtain a correspond-
ing start PRACH resource, and then sends a preamble to the
base station, so that the base station establishes a connection
to the terminal device according to the preamble. In this way,
access of another terminal device is not affected when the
base station identifies an access request of the terminal
device that requires the coverage enhancement.

Embodiment 7

[0279] This embodiment of the present invention provides
a method for improving random access efficiency for a
specified service. As shown in FIG. 9, the method includes
the following steps:

[0280] 601. A terminal device receives a network conges-
tion indication or a backoff parameter of a specified service,
where the network congestion indication or the backoff
parameter of the specified service is carried in broadcast
information sent by a base station.

[0281] The network congestion (congestion) refers to a
case in which when a quantity of transmission packets is
extremely large in a packet switched network, network
transmission performance decreases because store-and-for-
ward node resources are limited. When congestion occurs in
a network, generally a data loss, a delay increase, and a
throughput decrease may occur, and even a “congestion
collapse” (congestion collapse) may be caused in a severe
case. In normal cases, when network performance decreases
because load in the network excessively increases, the
network congestion may occur.
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[0282] The backoff parameter of the specified service may
include a backoff parameter used for access of a service such
as high priority access, an emergency call, an IMS voice, or
an IMS video.

[0283] In a process of random access, for the specified
service (several types of services, for example, the high
priority access, the emergency call, the IMS voice, and the
IMS video), this embodiment of the present invention pro-
vides a method for improving a priority of an access request
corresponding to the specified service, so that access of these
types of services is easier to be successful, and user expe-
rience is enhanced.

[0284] 602. The terminal device selects a corresponding
PRACH resource to send a preamble to the base station.
[0285] An access type of the preamble sent to the base
station by the terminal device is one of the high priority
access, the emergency call, the IMS (IP multimedia subsys-
tem, IP multimedia subsystem) voice, and the IMS video.
[0286] Specifically, the terminal device triggers the speci-
fied service and sends the preamble to the base station to
request to perform random access. After receiving the cor-
responding preamble, the base station determines whether to
establish a connection to the terminal device, and if the base
station allows access of the terminal device, the base station
sends a random access response RAR message to the
terminal device, where the random access response message
may include a random access code identifier corresponding
to the preamble.

[0287] 603. The terminal device receives the network
congestion indication or the backoff parameter of the speci-
fied service, where the network congestion indication or the
backoff parameter of the specified service is carried in a
random access response message or a MAC header or a
MAC subheader sent by the base station.

[0288] The network congestion indication or the backoff
parameter of the specified service may be carried in the
broadcast information sent by the base station, or may be
carried in the random access response message or the MAC
(Media Access Control, media access control) header or the
MAC subheader sent by the base station. The MAC resolves
a problem of how to allocate right of use of a channel when
competition occurs in use of a shared channel in a local area
network.

[0289] It should be noted that, steps 601 and 603 describe
in detail a method for acquiring the network congestion
indication or the backoff parameter of the specified service;
therefore, either of steps 601 and 603 may be selected to be
performed.

[0290] 604. The terminal device determines whether a
random access code identifier corresponding to the preamble
is received.

[0291] 605. If the terminal device does not receive the
random access code identifier corresponding to the pre-
amble, the terminal device performs a specified operation
according to the network congestion indication or the back-
off parameter of the specified service.

[0292] If the terminal device receives the network con-
gestion indication, and the terminal device does not receive
the random access code identifier corresponding to the
preamble, the terminal device does not perform a backoff
(backoff) operation, and then continues to select a proper
random access resource to initiate access.

[0293] If the terminal device receives the backoff param-
eter of the specified service, and the terminal device does not
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receive the random access code identifier corresponding to
the preamble, the terminal device performs the backoff
(backofl) operation based on the backoff parameter of the
specified service, and then selects a proper random access
resource to initiate access.

[0294] The backoff parameter is a backoff parameter value
index or a backoft parameter proportion.

[0295] According to the method for improving random
access efficiency for a specified service provided in this
embodiment of the present invention, a terminal device
sends a preamble to the base station starting from a start
PRACH resource; receives a network congestion indication
or a backoff parameter of the specified service; determines
whether a random access code identifier corresponding to
the preamble is received; and if the terminal device does not
receive the random access code identifier corresponding to
the preamble, performs a specified operation according to
the network congestion indication or the backoff parameter
of the specified service. In the solution, the specified opera-
tion is performed according to the network congestion
indication or the backoff parameter of the specified service,
which improves a priority of an access request correspond-
ing to the specified service, makes access of these types of
services easier to be successful, and enhances user experi-
ence.

[0296] Various aspects are described in this specification
with reference to a terminal and/or a base station and/or a
base station controller.

[0297] User equipment may be a wireless terminal or a
wired terminal. The wireless terminal may refer to a device
that provides a user with voice and/or data connectivity, a
handheld device with a radio connection function, or another
processing device connected to a radio modem. The wireless
terminal may communicate with one or more core networks
through a radio access network (such as RAN, Radio Access
Network). The wireless terminal may be a mobile terminal,
such as a mobile phone (also referred to as a “cellular”
phone) and a computer with a mobile terminal, for example,
may be a portable, pocket-sized, handheld, computer built-
in, or in-vehicle mobile apparatus, which exchanges voice
and/or data with the radio access network. For example, it
may be a device such as a personal communications service
(PCS, Personal Communication Service) phone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a
wireless local loop (WLL, Wireless Local Loop) station, or
a personal digital assistant (PDA, Personal Digital Assis-
tant). The wireless terminal may also be referred to as a
system, a subscriber unit (Subscriber Unit), a subscriber
station (Subscriber Station), a mobile station (Mobile Sta-
tion), a mobile station (Mobile), a remote station (Remote
Station), an access point (Access Point), a remote terminal
(Remote Terminal), an access terminal (Access Terminal), a
user terminal (User Terminal), a user agent (User Agent), a
user device (User Device), or user equipment (User Equip-
ment).

[0298] The base station (for example, an access point)
may refer to a device in communication with a wireless
terminal via one or more sectors at an air interface in an
access network. The base station may be configured to
mutually convert a received over-the-air frame and an IP
packet and serve as a router between the wireless terminal
and a rest portion of the access network, where the rest
portion of the access network may include an Internet
protocol (IP) network. The base station may also coordinate
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attribute management of the air interface. For example, the
base station may be a base transceiver station (BTS, Base
Transceiver Station) in GSM or CDMA, may also be a
NodeB (NodeB) in WCDMA, and may further be an
evolved NodeB (NodeB, eNB, or e-NodeB, evolutional
Node B) in an LTE, which is not limited in the present
invention.

[0299] It may be clearly understood by a person skilled in
the art that, for the purpose of convenient and brief descrip-
tion, division of the foregoing function modules is taken as
an example for illustration. In actual application, the fore-
going functions can be allocated to different function mod-
ules and implemented according to a requirement, that is, an
inner structure of an apparatus is divided into different
function modules to implement all or some of the functions
described above. For a detailed working process of the
foregoing system, apparatus, and unit, reference may be
made to a corresponding process in the foregoing method
embodiments, and details are not described herein again.

[0300] In the several embodiments provided in this appli-
cation, it should be understood that the disclosed system,
apparatus, and method may be implemented in other man-
ners. For example, the described apparatus embodiment is
merely exemplary. For example, the module or unit division
is merely logical function division and may be other division
in actual implementation. For example, a plurality of units or
components may be combined or integrated into another
system, or some features may be ignored or not performed.
In addition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be
implemented by using some interfaces. The indirect cou-
plings or communication connections between the appara-
tuses or units may be implemented in electronic, mechani-
cal, or other forms.

[0301] The units described as separate parts may or may
not be physically separate, and parts displayed as units may
or may not be physical units, may be located in one position,
or may be distributed on a plurality of network units. Some
or all of the units may be selected according to actual needs
to achieve the objectives of the solutions of the embodi-
ments.

[0302] In addition, functional units in the embodiments of
the present invention may be integrated into one processing
unit, or each of the units may exist alone physically, or two
or more units are integrated into one unit. The integrated unit
may be implemented in a form of hardware, or may be
implemented in a form of a software functional unit.

[0303] When the integrated unit is implemented in the
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored in a
computer-readable storage medium. Based on such an
understanding, the technical solutions of the present inven-
tion essentially, or the part contributing to the prior art, or all
or a part of the technical solutions may be implemented in
the form of a software product. The software product is
stored in a storage medium and includes several instructions
for instructing a computer device (which may be a personal
computer, a server, or a network device) or a processor to
perform all or a part of the steps of the methods described
in the embodiments of the present invention. The foregoing
storage medium includes: any medium that can store pro-
gram code, such as a USB flash drive, a removable hard disk,
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a read-only memory (ROM, Read-Only Memory), a random
access memory (RAM, Random Access Memory), a mag-
netic disk, or an optical disc.

[0304] The foregoing descriptions are merely specific
implementation manners of the present invention, but are
not intended to limit the protection scope of the present
invention. Any variation or replacement readily figured out
by a person skilled in the art within the technical scope
disclosed in the present invention shall fall within the
protection scope of the present invention. Therefore, the
protection scope of the present invention shall be subject to
the protection scope of the claims.

What is claimed is:

1. A random access method, comprising:

acquiring at least one group of physical random access

channel (PRACH) configuration information, wherein
the at least one group of PRACH configuration infor-
mation is carried in system information;

acquiring a start PRACH resource according to the at least

one group of PRACH configuration information; and
sending a preamble to a base station starting from the start
PRACH resource.

2. The method according to claim 1, wherein content of
the PRACH configuration information comprises a periodic
time and/or a start position.

3. The method according to claim 1, wherein

each group of PRACH configuration information in the at

least one group of PRACH configuration information is
corresponding to a coverage enhancement level.

4. The method according to claim 3, further comprises:

determining corresponding PRACH configuration infor-

mation according to a matched coverage enhancement
level; and

the acquiring the start PRACH resource according to the

at least one group of PRACH configuration information
comprises:

acquiring the start PRACH resource according to the

corresponding PRACH configuration information.

5. The method according to claim 4, further comprises:

calculating, according to downlink information, a path

loss generated in a signal transmission process, and
determining the matched coverage enhancement level
according to the path loss.

6. The method according to claim 1, further comprises:

acquiring downlink resource information on a PDCCH

according to an random access radio network tempo-
rary identifier (RA-RNTI);

receiving a random access response (RAR) according to

a channel specified by descrambled downlink resource
information; and

sending an msg3 according to a quantity of repetition

times corresponding to a repetition times index carried
on the RAR.

7. The method according to claim 6, wherein the RA-
RNTT satisfies

RA-RNTI=1+t_id+10%f id+X,

wherein, X is an offset that corresponds to a coverage
enhancement level, t_id and f id indicate a first
PRACH resource or a last PRACH resource used when
the preamble is repeatedly sent.

8. The method according to claim 1, further comprises:

quitting sending the preamble to the base station within a
preset period of time.
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9. An apparatus, comprising:

a memory storing program instructions; and

at least one processor coupled to the memory, wherein the

program instructions, when executed by the at least one
processor, cause the apparatus to:

acquire at least one group of physical random access

channel (PRACH) configuration information, wherein
the at least one group of PRACH configuration infor-
mation is carried in system information;

acquire a start PRACH resource according to the at least

one group of PRACH configuration information; and
send a preamble to a base station starting from the start
PRACH resource.

10. The apparatus according to claim 9, wherein content
of the PRACH configuration information comprises a peri-
odic time and/or a start position.

11. The apparatus according to claim 9, wherein

each group of PRACH configuration information in the at

least one group of PRACH configuration information is
corresponding to a coverage enhancement level.

12. The apparatus according to claim 11, wherein the
program instructions, when executed by the at least one
processor, further cause the apparatus to:

determine corresponding PRACH configuration informa-

tion according to a matched coverage enhancement
level; and

acquire the start PRACH resource according to the cor-

responding PRACH configuration information.

13. The apparatus according to claim 9, wherein the
program instructions, when executed by the at least one
processor, further cause the apparatus to:

acquire downlink resource information on a PDCCH

according to an random access radio network tempo-
rary identifier (RA-RNTI);

receive a random access response (RAR) according to a

channel specified by descrambled downlink resource
information; and

send an msg3 according to a quantity of repetition times

corresponding to a repetition times index carried on the
RAR.

14. The apparatus according to claim 13, wherein the

RA-RNTI satisfies

RA-RNTI=1+t_id+10%f id+X,

wherein, X is an offset that corresponds to a coverage
enhancement level, t_id and f id indicate a first
PRACH resource or a last PRACH resource used when
the preamble is repeatedly sent.
15. A non-transitory computer-readable storage medium
comprising instructions which, when executed by a com-
puter, cause the computer to:
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acquire at least one group of physical random access
channel (PRACH) configuration information, wherein
the at least one group of PRACH configuration infor-
mation is carried in system information;

acquire a start PRACH resource according to the at least

one group of PRACH configuration information; and
send a preamble to a base station starting from the start
PRACH resource.

16. The non-transitory computer-readable storage
medium according to claim 15, wherein content of the
PRACH configuration information comprises a periodic
time and/or a start position.

17. The non-transitory computer-readable
medium according to claim 15, wherein

each group of PRACH configuration information in the at

least one group of PRACH configuration information is
corresponding to a coverage enhancement level.

18. The non-transitory computer-readable storage
medium according to claim 17, wherein the instructions,
when executed by the computer, further cause the computer
to:

determine corresponding PRACH configuration informa-

tion according to a matched coverage enhancement
level; and

acquire the start PRACH resource according to the cor-

responding PRACH configuration information.

19. The non-transitory computer-readable storage
medium according to claim 15, wherein the instructions,
when executed by the computer, further cause the computer
to:

acquire downlink resource information on a PDCCH

according to an random access radio network tempo-
rary identifier (RA-RNTI);

receive a random access response (RAR) according to a

channel specified by descrambled downlink resource
information; and

send an msg3 according to a quantity of repetition times

corresponding to a repetition times index carried on the
RAR.

20. The non-transitory computer-readable storage
medium according to claim 19, wherein the RA-RNTI
satisfies

storage

RA-RNTI=1+t_id+10%f id+X,

wherein, X is an offset that corresponds to a coverage
enhancement level, t_id and f id indicate a first
PRACH resource or a last PRACH resource used when
the preamble is repeatedly sent.
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