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(54) RANDOM ACCESS METHOD AND BASE STATION

(57) Embodiments of this application disclose a ran-
dom access method. The method includes: determining,
by a base station, that a detected first preamble value is
a preamble value sent by a target terminal; calculating,
by the base station, a preamble offset and a time offset
of the target terminal; generating, by the base station, at
least two random access response messages, where at
least one of the at least two random access response
messages includes a second preamble value and a sec-
ond timing advance TA value, and at least one of the at
least two random access response messages includes
a third preamble value and a third TA value; and the sec-
ond preamble value is the same as the first preamble
value, the second TA value is the same as a first TA value
that corresponds to the first preamble value detected by
the base station, the third preamble value is a sum of the
first preamble value and the preamble offset or a differ-
ence between the first preamble value and the preamble
offset, and the third TA value is a sum of the first TA value
and the time offset or a difference between the first TA
value and the time offset; and sending, by the base sta-
tion, the at least two random access response messages
to the target terminal. In this way, the target terminal can
successfully access the base station provided that in a
plurality of RAR messages, there is a preamble value the
same as the preamble value sent by the target terminal,
thereby increasing a success rate of accessing the base

station by the target terminal.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201710530516.0, filed with the Chi-
nese Patent Office on June 30, 2017 and entitled "RAN-
DOM ACCESS METHOD AND BASE STATION", which
is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communications
field, and in particular, to a random access method and
base station.

BACKGROUND

[0003] In a long term evolution (Long Term Evolution,
LTE) network, a process in which a terminal accesses a
base station through a random access channel (Random
Access Channel, RACH) is used as an important part of
terminal access, resynchronization, and handover. A ba-
sic principle of an RACH access process is as follows:
The terminal sends a preamble ID, the base station de-
tects the preamble ID and a timing advance (Time Ad-
vanced, TA) value, and the base station sends a random
access response (Random Access Response, RAR)
message to the terminal. If the preamble ID carried in the
RAR received by the terminal is consistent with the pre-
amble ID already sent by the terminal, the terminal sends
a MSG 3 (message 3) by using an uplink resource in the
RAR, indicating that the access succeeds. If the pream-
ble ID in the RAR received by the terminal is inconsistent
with the already sent preamble ID, the terminal does not
send the MSG 3, indicating that the access fails.
[0004] Due to a complex current network site and en-
vironment, a high-speed terminal may access/hand over
to a low-speed cell in a current network, and a preamble
ID detected by a base station based on a low-speed cell
feature is inconsistent with a preamble ID actually sent
by the high-speed terminal. Consequently, RACH access
fails, and the terminal cannot successfully access the
base station or be successfully handed over to the base
station.

SUMMARY

[0005] Embodiments of this application provide a ran-
dom access method and a base station, to increase a
success rate of accessing a base station by a terminal.
[0006] A first aspect of the embodiments of this appli-
cation provides a random access method, applied to a
contention-based access process. The method includes
the following steps:
A base station detects a preamble value sent by a termi-
nal. If a plurality of preamble values are detected within
a period of time, it indicates that a high-speed terminal
probably needs to access the base station, and these
preamble values are all preamble values retransmitted

by the terminal. In this case, the base station determines
that a currently detected first preamble value is a pream-
ble value sent by the target terminal. The first preamble
value may be inconsistent with the preamble value sent
by the target terminal. If the base station directly sends
the detected first preamble value to the terminal, conse-
quently, the terminal may still fail to access the base sta-
tion. To enable the terminal to access the base station,
the base station may first calculate a preamble offset and
a time offset of the target terminal. The base station then
generates at least two random access response mes-
sages, where the at least two random access response
messages include at least a second preamble value and
a second timing advance TA value, and include at least
a third preamble value and a third TA value. The second
preamble value is the same as the first preamble value
detected by the base station, the second TA value is the
same as a first TA value that corresponds to the first
preamble value detected by the base station, and the
third preamble value is a sum of the first preamble value
and the preamble offset or a difference between the first
preamble value and the preamble offset. For example,
the third preamble value is a preamble value obtained
by adding the first preamble value and the preamble off-
set, or a value obtained by subtracting the preamble off-
set from the first preamble value. The third TA value is a
sum of the first TA value and the time offset or a difference
between the first TA value and the time offset. For ex-
ample, the third TA value is a TA value obtained by adding
the first TA value and the time offset, or a TA value ob-
tained by subtracting the time offset from the first TA val-
ue. The base station then sends the at least two random
access response messages to the target terminal. In this
way, the target terminal can successfully access the base
station provided that in a plurality of RAR messages,
there is a preamble value the same as the preamble value
sent by the target terminal, thereby increasing a success
rate of accessing the base station by the terminal.
[0007] In a possible implementation, the at least two
random access response messages generated by the
base station each carry instruction information of an up-
link resource allocated by the base station to the target
terminal. In this way, after the target terminal receives
the random access response message, if a preamble
value obtained by the target terminal by parsing the ran-
dom access response message is consistent with the
preamble value sent by the target terminal, the target
terminal may send an uplink message on the uplink re-
source indicated by the instruction information.
[0008] A second aspect of the embodiments of this ap-
plication provides a random access method, applied to
a non-contention-based access process. The method in-
cludes the following steps:
A base station first allocates a preamble value to a target
terminal. When the base station detects a first preamble
value, and if the first preamble value is a preamble value
falling within an allocated area, but is different from the
preamble value allocated by the base station, the base
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station may determine that the detected first preamble
value has an offset. To enable the target terminal to ac-
cess the base station, the base station may calculate a
preamble offset of the target terminal. The base station
performs addition or subtraction on the first preamble val-
ue and the calculated preamble offset, and then deter-
mines whether an obtained second preamble value is
the same as the preamble value allocated by the base
station. If the obtained second preamble value is the
same as the preamble value allocated by the base sta-
tion, it indicates that the first preamble value detected by
the base station is a preamble value sent by the terminal
to which the base station has allocated the preamble val-
ue. The base station adds the calculated second pream-
ble value to a generated random access response mes-
sage, and sends the generated random access response
message to the target terminal. In this way, for a preamble
value sent by a terminal that is in high-speed movement,
even if there is an offset between the preamble value
detected by the base station and the preamble value sent
by the terminal, the base station can also determine a
value of the preamble value sent by the terminal, and
send the determined preamble value to the terminal, so
that the terminal can successfully access the base sta-
tion, thereby increasing an access success rate of the
terminal.
[0009] In a possible implementation, before the base
station generates the random access response messag-
es, the method may further include the following steps:
The base station calculates a time offset of the target
terminal. The random access response message gener-
ated by the base station further includes a second timing
advance TA value, the second TA value is a sum of the
first TA value and the time offset or a difference between
the first TA value and the time offset, and the first TA
value is a TA value corresponding to the first preamble
value detected by the base station. In this way, the base
station not only adjusts a detected preamble value, but
also adjusts a detected TA value, so that the terminal
can implement time synchronization with the base station
based on the adjusted TA value, and the terminal can
access the base station more accurately.
[0010] A third aspect of the embodiments of this appli-
cation provides a base station, applied to a contention-
based access process. The base station includes:

a determining unit, configured to determine that a
detected first preamble value is a preamble value
sent by a target terminal;
a calculation unit, configured to calculate a preamble
offset and a time offset of the target terminal;
a generation unit, configured to generate at least two
random access response messages, where in the
at least two random access response messages: at
least one of the at least two random access response
messages includes a second preamble value and a
second timing advance TA value, and at least one
of the at least two random access response mes-

sages includes a third preamble value and a third
TA value; and the second preamble value is the
same as the first preamble value, the second TA
value is the same as a first TA value that corresponds
to the first preamble value detected by the base sta-
tion, the third preamble value is a sum of the first
preamble value and the preamble offset or a differ-
ence between the first preamble value and the pre-
amble offset, and the third TA value is a sum of the
first TA value and the time offset or a difference be-
tween the first TA value and the time offset; and
a sending unit, configured to send the at least two
random access response messages to the terminal.

[0011] A fourth aspect of the embodiments of this ap-
plication provides a base station, applied to a non-con-
tention-based access process. The base station in-
cludes:

a detection unit, configured to detect a first preamble
value;
a calculation unit, configured to calculate a preamble
offset of a target terminal if the first preamble value
is a preamble value falling within an allocated area,
and is different from the preamble value allocated
by the base station;
a determining unit, configured to determine whether
a second preamble value is the same as the pream-
ble value allocated by the base station;
a generation unit, configured to generate a random
access response message when the second pream-
ble value is the same as the preamble value allocated
by the base station, where the random access re-
sponse message includes the second preamble val-
ue, and the second preamble value is a sum of the
first preamble value and the preamble offset or a
difference between the first preamble value and the
preamble offset; and
a sending unit, configured to send the random ac-
cess response message to the target terminal.

[0012] A fifth aspect of the embodiments of this appli-
cation provides a base station. The base station includes
a processor, a memory, and a transceiver, where the
processor, the memory, and the transceiver are connect-
ed by using a bus, the memory stores a computer instruc-
tion, and the processor executes the computer instruction
to implement the following methods:

determining that a detected first preamble value is a
preamble value sent by a target terminal;
calculating a preamble offset and a time offset of the
target terminal;
generating at least two random access response
messages, where in the at least two random access
response messages: at least one of the at least two
random access response messages includes a sec-
ond preamble value and a second timing advance
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TA value, and at least one of the at least two random
access response messages includes a third pream-
ble value and a third TA value; and the second pre-
amble value is the same as the first preamble value,
the second TA value is the same as a first TA value
that corresponds to the first preamble value detected
by the base station, the third preamble value is a
sum of the first preamble value and the preamble
offset or a difference between the first preamble val-
ue and the preamble offset, and the third TA value
is a sum of the first TA value and the time offset or
a difference between the first TA value and the time
offset; and
sending the at least two random access response
messages to the target terminal; or
the processor executes the computer instruction to
further implement the following methods:

detecting the first preamble value;
calculating the preamble offset of the target ter-
minal if the first preamble value is a preamble
value falling within an allocated area, and is dif-
ferent from a preamble value allocated by the
base station;
determining whether the second preamble value
is the same as the preamble value allocated by
the base station;
generating the random access response mes-
sage when the second preamble value is the
same as the preamble value allocated by the
base station, where the random access re-
sponse message includes the second preamble
value, and the second preamble value is a sum
of the first preamble value and the preamble off-
set or a difference between the first preamble
value and the preamble offset; and
sending the random access response message
to the target terminal.

[0013] A sixth aspect of the embodiments of this ap-
plication provides a storage medium. The storage medi-
um stores a computer instruction used to implement the
random access method according to any one of the man-
ners of the first aspect or the second aspect.
[0014] A seventh aspect of the embodiments of this
application provides a computer program product. The
computer program product includes a computer software
instruction, and the computer software instruction may
be loaded by a processor to implement the process of
the random access method according to any one of the
manners of the first aspect or the second aspect.
[0015] A eighth aspect of the embodiments of this ap-
plication provides a chip system. The chip system in-
cludes a processor, configured to support a base station
in implementing the function in the foregoing aspects, for
example, generating or processing the information in the
foregoing methods. In a possible design, the chip system
further includes a memory. The memory is configured to

store a program instruction and data that are necessary
for supporting the base station. The chip system may
include a chip, or may include a chip and another discrete
component.
[0016] It can be learned from the foregoing technical
solutions that the embodiments of this application have
the following advantages:
When determining that a detected preamble ID may be
a preamble ID sent by a high-speed terminal, a base
station calculates a corresponding preamble offset and
a corresponding time offset, and generates a plurality of
RAR messages, where the plurality of RAR messages
include an RAR message including a second preamble
value the same as a first preamble value, and an RAR
message including a third preamble value different from
the first preamble value, and the third preamble value is
obtained by adding the first preamble value and the pre-
amble offset. The base station sends the plurality of gen-
erated RAR messages to the terminal. In this way, the
terminal can successfully access the base station pro-
vided that in a plurality of RAR messages, there is a pre-
amble value the same as a preamble value sent by the
terminal, thereby increasing a success rate of accessing
the base station by the terminal.

BRIEF DESCRIPTION OF DRAWINGS

[0017]

FIG. 1 is a schematic diagram of a system architec-
ture to which a random access method is applied
according to an embodiment of this application;
FIG. 2 is a schematic diagram of an embodiment of
a random access method according to an embodi-
ment of this application;
FIG. 3 is a schematic diagram of another embodi-
ment of a random access method according to an
embodiment of this application;
FIG. 4 is a schematic diagram of an embodiment of
a base station according to an embodiment of this
application;
FIG. 5 is a schematic diagram of another embodi-
ment of a base station according to an embodiment
of this application; and
FIG. 6 is a schematic diagram of another embodi-
ment of a base station according to an embodiment
of this application.

DESCRIPTION OF EMBODIMENTS

[0018] Embodiments of this application provide a ran-
dom access method and a base station, to increase a
success rate of accessing the base station by a terminal.
[0019] FIG. 1 is a schematic diagram of a system ar-
chitecture to which a random access method is applied
according to an embodiment of this application. The ar-
chitecture includes a base station and a terminal, and an
uplink random access process in an LTE system uses a
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non-synchronous access mode. To be specific, when the
terminal has not obtained uplink time synchronization or
lost synchronization, a process that is used by the base
station to estimate and adjust an uplink transmit clock of
the terminal is also used by the terminal to request the
base station to allocate a resource. The base station re-
sponds to a non-synchronous random access attempt of
the terminal, sends time information to the terminal to
adjust uplink transmit timing, and allocates an uplink re-
source for transmitting data or control signaling. In addi-
tion, timing information and uplink data resource alloca-
tion may also be combined together and sent to UE. The
random access process has two modes: one mode is
contention-based random access; and the other mode
is non-contention-based random access. In the LTE sys-
tem, each cell has 64 available preamble IDs. For a con-
tention-based random access process, the terminal ran-
domly selects one preamble sequence to initiate the ran-
dom access process to a network side. Therefore, if a
plurality of terminals use a same preamble sequence to
initiate the random access process at a same moment,
a conflict may occur, and an access failure may be
caused. For a non-contention-based random access, a
preamble sequence allocated by the base station is used
to initiate a random access process, and therefore an
access success rate is relatively high. However, consid-
ering that the base station can learn in advance that the
terminal needs to initiate the random access process only
in a handover scenario or in a downlink data sending
scenario, the non-contention-based random access may
be used only in the two scenarios, and the contention-
based random access is used in other application sce-
narios.
[0020] A preamble value in this application is a pream-
ble ID. A high-speed terminal is a terminal with a relatively
high moving speed. A low-speed cell is a cell served by
a base station in which preamble ID detection is per-
formed at relatively low frequency, and a high-speed cell
is a cell served by a base station in which preamble ID
detection is performed at relatively high frequency. When
quantities of root sequences are the same, a quantity of
preamble resources that can be generated in the high-
speed cell is less than that generated in the low-speed
cell, and user access is affected. To maintain the pream-
ble resources the same as those in the low-speed cell,
the root sequences available to the high-speed cell are
relatively small, and it is difficult to plan the root sequence.
The base station in this application is a base station serv-
ing a low-speed cell.
[0021] FIG. 2 is a schematic diagram of an embodi-
ment of a random access method based on a contention-
based access process according to an embodiment of
this application. The method includes the following steps.
[0022] 101. A base station detects a first preamble val-
ue.
[0023] A terminal randomly selects one preamble se-
quence from a plurality of preamble sequences, and
sends the preamble sequence to the base station on an

RACH channel. The base station detects the preamble
ID within a cyclic shift (Ncscyclic, Ncs) interval, and cor-
relates the preamble ID with all preamble IDs. If a max-
imum peak can be obtained in the Ncs interval, it is de-
termined that the detected preamble ID is a valid pream-
ble ID, and a corresponding TA value is determined.
When the terminal may be in high-speed movement, the
preamble ID detected by the base station may be different
from the preamble ID sent by the terminal. For example,
the preamble ID detected by the base station is less than
the preamble ID sent by the terminal, for example, the
preamble ID sent by the terminal is 2, and the preamble
ID detected by the base station is 1. Therefore, in this
case, the terminal cannot access the base station for a
plurality of times, and the terminal retransmits the pre-
amble ID at a preset period.
[0024] 102. The base station determines that the de-
tected first preamble value is a preamble value sent by
a target terminal.
[0025] Optionally, the determining, by the base station
that the detected first preamble value is a preamble value
sent by a target terminal may be:
if a quantity of preamble values detected by the base
station within a preset time exceeds a preset threshold,
determining, by the base station, that the currently de-
tected first preamble value is the preamble value sent by
the target terminal.
[0026] For example, if the base station receives four
preamble IDs within one second, it indicates that one
terminal may be retransmitting a preamble ID, and the
base station determines that the terminal is a high-speed
terminal.
[0027] 103. The base station calculates a preamble
offset and a time offset of the target terminal.
[0028] Optionally, the calculating, by the base station,
a preamble offset and a time offset of the target terminal
may be:
calculating, by the base station, the preamble offset and
the time offset of the target terminal based on a cell logical
root sequence and a first cyclic shift Ncs of the base
station, where the first Ncs is an Ncs used by the base
station to detect the first preamble value.
[0029] For example, if a logical root sequence config-
ured by the base station is 700, and a first Ncs is 15, it
may be calculated that a frequency offset (du) of a cell
is 124, a preamble offset that may be generated is:
du/Ncs=124/159, and a corresponding time offset is:
1.831∗124=227 TA.
[0030] 104. The base station generates at least two
random access response messages.
[0031] In the at least two random access response
messages: at least one of the at least two random access
response messages includes a second preamble value
and a second timing advance TA value, and at least one
of the at least two random access response messages
includes a third preamble value and a third TA value; and
the second preamble value is the same as the first pre-
amble value, the second TA value is the same as a first
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TA value that corresponds to the first preamble value
detected by the base station, the third preamble value is
a sum of the first preamble value and the preamble offset
or a difference between the first preamble value and the
preamble offset, and the third TA value is a sum of the
first TA value and the time offset or a difference between
the first TA value and the time offset.
[0032] For example, A preamble ID = x and a TA value
= y are detected by the base station. The base station
generates three groups of RAR messages: in a first
group, a preamble ID = x, and a TA value = y; in a second
group, a preamble ID = x + 9, and a TA value = y + 227
TA; and in a third group, a preamble ID = x - 9, and a TA
value = y - 227 TA. The first group of RAR messages
indicate that no offset is generated, the second group of
RAR messages indicate that a forward offset is generat-
ed, and the third group of RAR messages indicate that
a backward offset is generated.
[0033] Optionally, the at least two random access re-
sponse messages each carry instruction information of
an uplink resource allocated by the base station to the
target terminal, and the instruction information is used to
instruct the target terminal to send an uplink message by
using the uplink resource.
[0034] 105. The base station sends the at least two
random access response messages to the terminal.
[0035] After receiving a plurality of RAR messages, the
terminal parses each RAR message, and if a preamble
ID carried in an RAR message is consistent with the pre-
amble ID sent by the terminal, determines the RAR mes-
sage as a target RAR message.
[0036] 106. The terminal sends an uplink message to
the base station by using the uplink resource.
[0037] Optionally, the terminal adjusts an uplink send-
ing time based on a TA value in a target random access
response message, and sends, based on the adjusted
sending time, an uplink message to the base station by
using the uplink resource. The uplink message may be
a MSG 3. The terminal may obtain uplink synchronization
based on a TA adjustment amount in the target RAR
message, and transmit the MSG 3 on the uplink resource
allocated by the base station to the terminal, to facilitate
subsequent data transmission.
[0038] 107. The base station sends a downlink mes-
sage to the terminal.
[0039] The downlink message may be a MSG 4 (mes-
sage 4), and the base station and the terminal finally com-
plete contention-based access by using the MSG 4.
[0040] In this embodiment of this application, when de-
termining that the detected preamble ID may be the pre-
amble ID sent by the high-speed terminal, the base sta-
tion calculates the corresponding preamble offset and
the corresponding time offset, and generates the plurality
of RAR messages, where the plurality of RAR messages
include the RAR message including the second preamble
value the same as the first preamble value, and the RAR
message including the third preamble value different
from the first preamble value, and the third preamble val-

ue is obtained by adding the first preamble value and the
preamble offset. The base station sends the plurality of
generated RAR messages to the terminal. In this way,
the terminal can successfully access the base station
provided that in a plurality of RAR messages, there is a
preamble value the same as the preamble value sent by
the terminal, thereby increasing a success rate of ac-
cessing the base station by the terminal.
[0041] FIG. 3 is a schematic diagram of an embodi-
ment of a random access method based on a non-con-
tention-based access process according to an embodi-
ment of this application. The method includes the follow-
ing steps.
[0042] 201. A base station sends an allocated second
preamble value to a terminal.
[0043] For the non-contention access process, the
base station needs to first allocate preamble IDs to the
terminal. For example, the base station randomly selects
one preamble ID from the plurality of preamble IDs, and
sends the preamble ID to the terminal.
[0044] 202. The base station detects a first preamble
value.
[0045] After the base station sends the allocated pre-
amble IDs to the terminal, the terminal sends the received
preamble ID to the base station by using an RACH chan-
nel. The base station detects the preamble ID sent by
the terminal. When the terminal may be in high-speed
movement, the preamble ID detected by the base station
may be different from the preamble ID sent by the termi-
nal. For example, the preamble ID detected by the base
station is less than the preamble ID sent by the terminal,
for example, the preamble ID sent by the terminal is 2,
and the preamble ID detected by the base station is 1.
Therefore, in this case, the terminal cannot access the
base station for a plurality of times, and the terminal re-
transmits the preamble ID at a preset period.
[0046] 203. The base station calculates a preamble
offset of a target terminal if the first preamble value is a
preamble value falling within an allocated area, and is
different from a preamble value allocated by the base
station.
[0047] The allocated area is a divided area of a pre-
amble ID used when the base station allocates the pre-
amble ID to the terminal, and the base station randomly
selects the preamble ID from the allocated area and al-
locates the preamble ID to the terminal. If a preamble ID
detected by the base station is the preamble ID falling
within the area, but is different from the preamble ID al-
located by the base station, it indicates that the preamble
ID detected by the base station has an offset. Therefore,
the base station can calculate the preamble offset of the
terminal. For a specific calculation manner, refer to the
descriptions of the embodiment of FIG. 2, and details are
not described herein.
[0048] 204. The base station determines whether a
second preamble value is the same as the preamble val-
ue allocated by the base station, where the second pre-
amble value is a sum of the first preamble value and the
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preamble offset or a difference between the first pream-
ble value and the preamble offset.
[0049] If the preamble ID obtained by adding the pre-
amble ID detected by the base station and the calculated
preamble offset is consistent with the preamble ID allo-
cated by the base station, it indicates that the terminal is
a terminal to which the base station has allocated the
preamble ID, and the base station needs to enable the
terminal to access the base station.
[0050] 205. The base station calculates a time offset
of the target terminal.
[0051] The base station further needs to calculate a
corresponding time offset, so that the base station can
adjust an uplink information sending time. For a specific
calculation manner, refer to the descriptions of the em-
bodiment of FIG. 2, and details are not described herein.
[0052] 206. The base station generates a random ac-
cess response message, where the random access re-
sponse message includes the second preamble value
and a second TA value.
[0053] The second TA value is a sum of a first TA value
and the time offset or a difference between the first TA
value and the time offset, and the first TA value is a TA
value that corresponds to the first preamble value detect-
ed by the base station.
[0054] The random access response message further
carries instruction information of an uplink resource allo-
cated by the base station to the target terminal, and the
instruction information is used to instruct the target ter-
minal to send an uplink message by using the uplink re-
source.
[0055] Optionally, the base station may alternatively
generate a plurality of RAR messages, where a preamble
ID carried in some RAR messages is consistent with the
preamble ID detected by the base station, and a pream-
ble ID carried in some RAR messages is consistent with
the preamble ID allocated by the base station. For details,
refer to the descriptions of the embodiment of FIG. 2, and
details are not described herein.
[0056] 207. The base station sends the random access
response message to the target terminal.
[0057] Optionally, if the base station generates the plu-
rality of RAR messages, the base station sends all of the
plurality of RAR messages to the terminal, for the terminal
to determine a target RAR message. For details, refer to
the descriptions of the embodiment of FIG. 2, and details
are not described herein.
[0058] 208. The terminal sends the uplink message to
the base station based on the random access response
message.
[0059] Refer to the descriptions of the embodiment of
FIG. 2, and details are not described herein.
[0060] Referring to FIG. 4, a base station shown in FIG.
4 is applied to a contention-based access process. An
embodiment of the base station according to an embod-
iment of this application includes:

a determining unit 301, configured to determine that

a detected first preamble value is a preamble value
sent by a target terminal;
a calculation unit 302, configured to calculate a pre-
amble offset and a time offset of the target terminal;
a generation unit 303, configured to generate at least
two random access response messages, where in
the at least two random access response messages:
at least one of the at least two random access re-
sponse messages includes a second preamble val-
ue and a second timing advance TA value, and at
least one of the at least two random access response
messages includes a third preamble value and a
third TA value; and the second preamble value is the
same as the first preamble value, the second TA
value is the same as a first TA value that corresponds
to the first preamble value detected by the base sta-
tion, the third preamble value is a sum of the first
preamble value and the preamble offset or a differ-
ence between the first preamble value and the pre-
amble offset, and the third TA value is a sum of the
first TA value and the time offset or a difference be-
tween the first TA value and the time offset; and
a sending unit 304, configured to send the at least
two random access response messages to the ter-
minal.

[0061] Optionally, the determining unit 301 is specifi-
cally configured to:
if a quantity of preamble values detected by the base
station within a preset time exceeds a preset threshold,
determine that the first preamble value currently detected
by the base station is the preamble value sent by the
target terminal.
[0062] Optionally, the calculation unit 302 is specifical-
ly configured to:
calculate the preamble offset and the time offset of the
target terminal based on a cell logical root sequence and
a first cyclic shift Ncs of the base station, where the first
Ncs is an Ncs used by the base station to detect the first
preamble value.
[0063] Optionally, the at least two random access re-
sponse messages each carry instruction information of
an uplink resource allocated by the base station to the
target terminal, and the instruction information is used to
instruct the target terminal to send an uplink message by
using the uplink resource.
[0064] For specific descriptions of functions of the units
in the embodiment of FIG. 4, refer to the descriptions of
the random access method in the embodiment of FIG.
2. Details are not described herein.
[0065] Referring to FIG. 5, a base station shown in FIG.
5 is applied to a non-contention-based access process.
Another embodiment of the base station according to an
embodiment of this application includes:

a detection unit 401, configured to detect a first pre-
amble value;
a calculation unit 402, configured to: calculate a pre-
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amble offset of a target terminal if the first preamble
value is a preamble value falling within an allocated
area, and is different from a preamble value allocated
by the base station;
a determining unit 403, configured to determine
whether a second preamble value is the same as
the preamble value allocated by the base station;
a generation unit 404, configured to generate a ran-
dom access response message when the second
preamble value is the same as the preamble value
allocated by the base station, where the random ac-
cess response message includes the second pre-
amble value, and the second preamble value is a
sum of the first preamble value and the preamble
offset or a difference between the first preamble val-
ue and the preamble offset; and
a sending unit 405, configured to send the random
access response message to the target terminal.

[0066] Optionally, the calculation unit 402 is further
configured to: calculate a time offset of the target terminal
before the generation unit 404 generates the random ac-
cess response message, where
the random access response message further includes
a second timing advance TA value, the second TA value
is a sum of a first TA value and the time offset or a dif-
ference between the first TA value and the time offset,
and the first TA value is a TA value that corresponds to
the first preamble value detected by the base station.
[0067] Optionally, the calculation unit 402 is specifical-
ly configured to:
calculate the preamble offset and the time offset of the
target terminal based on a cell logical root sequence and
a first cyclic shift Ncs of the base station, where the first
Ncs is an Ncs used by the base station to detect the first
preamble value.
[0068] Optionally, the random access response mes-
sage further carries instruction information of an uplink
resource allocated by the base station to the target ter-
minal, and the instruction information is used to instruct
the target terminal to send an uplink message by using
the uplink resource.
[0069] For specific descriptions of functions of the units
in the embodiment of FIG. 5, refer to the descriptions of
the random access method in the embodiment of FIG.
3. Details are not described herein.
[0070] The base station described in the embodiments
of FIG. 4 and FIG. 5 further has another form of embod-
iment. Referring to FIG. 6, the base station includes: a
processor 501, a memory 502, and a transceiver 503.
The processor 501, the memory 502, and the transceiver
503 are connected by using a bus 504, the transceiver
503 may include a transmitter and a receiver, the memory
502 stores a computer instruction, and the processor 501
executes the computer instruction to implement the func-
tions of the base station in the random access method
according to the embodiment of FIG. 2 or FIG. 3. Various
flexible design manners may be used for a specific im-

plementation. For corresponding functions of parts, fur-
ther refer to the method embodiments. No limitation is
imposed in the present invention.
[0071] All or some of the foregoing embodiments may
be implemented by using software, hardware, firmware,
or any combination thereof. When software is used to
implement the embodiments, the embodiments may be
implemented completely or partially in a form of a com-
puter program product.
[0072] The computer program product includes one or
more computer instructions. When the computer pro-
gram instructions are loaded and executed on the com-
puter, the procedure or functions according to the em-
bodiments of the present invention are all or partially gen-
erated. The computer may be a general-purpose com-
puter, a dedicated computer, a computer network, or oth-
er programmable apparatuses. The computer instruc-
tions may be stored in a computer-readable storage me-
dium or may be transmitted from a computer-readable
storage medium to another computer-readable storage
medium. For example, the computer instructions may be
transmitted from a website, computer, server, or data
center to another website, computer, server, or data cent-
er in a wired (for example, a coaxial cable, an optical
fiber, or a digital subscriber line (DSL)) or wireless (for
example, infrared, radio, and microwave, or the like)
manner. The computer-readable storage medium may
be any usable medium accessible by a computer, or a
data storage device, such as a server or a data center,
integrating one or more usable media. The usable me-
dium may be a magnetic medium (for example, a floppy
disk, a hard disk, or a magnetic tape), an optical medium
(for example, a DVD), a semiconductor medium (for ex-
ample, a solid-state drive (solid-state drive , SSD)), or
the like.
[0073] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodiment is merely an example. For example, the 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 in-
tegrated into another system, or some features may be
ignored or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or com-
munication connections may be implemented by using
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0074] 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
at one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
based on actual requirements to achieve the objectives
of the solutions of the embodiments.
[0075] In addition, functional units in the embodiments
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of this application 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 inte-
grated unit may be implemented in a form of hardware,
or may be implemented in a form of a software functional
unit.
[0076] 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 this applica-
tion essentially, or the part contributing to the prior art,
or all or some of the technical solutions may be imple-
mented in the form of a software product. The software
product is stored in a storage medium and includes sev-
eral instructions for instructing a computer device (which
may be a personal computer, a server, or a network de-
vice) to perform all or some of the steps of the methods
described in the embodiments of this application. The
foregoing storage medium includes: any medium that can
store program code, such as a USB flash drive, a remov-
able hard disk, a read-only memory (Read-Only Memory,
ROM), a random access memory (Random Access
Memory, RAM), a magnetic disk, or an optical disc.
[0077] In conclusion, the foregoing embodiments are
merely intended to describe the technical solutions of this
application, but not to limit this application. Although this
application is described in detail with reference to the
foregoing embodiments, persons of ordinary skill in the
art should understand that they may still make modifica-
tions to the technical solutions described in the foregoing
embodiments or make equivalent replacements to some
technical features thereof, without departing from the
scope of the technical solutions of the embodiments of
this application.

Claims

1. A random access method, applied to a contention-
based access process, wherein the method compris-
es:

determining, by a base station, that a detected
first preamble value is a preamble value sent by
a target terminal;
calculating, by the base station, a preamble off-
set and a time offset of the target terminal;
generating, by the base station, at least two ran-
dom access response messages, wherein in the
at least two random access response messag-
es: at least one of the at least two random access
response messages comprises a second pre-
amble value and a second timing advance TA
value, and at least one of the at least two random
access response messages comprises a third
preamble value and a third TA value; and the
second preamble value is the same as the first

preamble value, the second TA value is the
same as a first TA value that corresponds to the
first preamble value detected by the base sta-
tion, the third preamble value is a sum of the first
preamble value and the preamble offset or a dif-
ference between the first preamble value and
the preamble offset, and the third TA value is a
sum of the first TA value and the time offset or
a difference between the first TA value and the
time offset; and
sending, by the base station, the at least two
random access response messages to the tar-
get terminal.

2. The method according to claim 1, wherein the deter-
mining, by a base station, that a detected first pre-
amble value is a preamble value sent by a target
terminal comprises:
if a quantity of preamble values detected by the base
station within a preset time exceeds a preset thresh-
old, determining, by the base station, that the cur-
rently detected first preamble value is the preamble
value sent by the target terminal.

3. The method according to claim 1 or 2, wherein the
calculating, by the base station, a preamble offset
and a time offset of the target terminal comprises:
calculating, by the base station, the preamble offset
and the time offset of the target terminal based on a
cell logical root sequence and a first cyclic shift Ncs
of the base station, wherein the first Ncs is an Ncs
used by the base station to detect the first preamble
value.

4. The method according to any one of claims 1 to 3,
wherein the at least two random access response
messages each carry instruction information of an
uplink resource allocated by the base station to the
target terminal, and the instruction information is
used to instruct the target terminal to send an uplink
message by using the uplink resource.

5. A random access method, applied to a non-conten-
tion-based access process, wherein the method
comprises:

detecting, by a base station, a first preamble val-
ue;
calculating, by the base station, a preamble off-
set of a target terminal if the first preamble value
is a preamble value falling within an allocated
area, and is different from a preamble value al-
located by the base station;
determining, by the base station, whether a sec-
ond preamble value is the same as the preamble
value allocated by the base station, and gener-
ating, by the base station, a random access re-
sponse message if the second preamble value
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is the same as the preamble value allocated by
the base station, wherein the random access
response message comprises the second pre-
amble value, and the second preamble value is
a sum of the first preamble value and the pre-
amble offset or a difference between the first
preamble value and the preamble offset; and
sending, by the base station, the random access
response message to the target terminal.

6. The method according to claim 5, wherein before the
generating, by the base station, a random access
response message, the method further comprises:

calculating, by the base station, a time offset of
the target terminal, wherein
the random access response message further
comprises a second timing advance TA value,
the second TA value is a sum of a first TA value
and the time offset or a difference between the
first TA value and the time offset, and the first
TA value is a TA value that corresponds to the
first preamble value detected by the base sta-
tion.

7. The method according to claim 6, wherein the cal-
culating, by the base station, a preamble offset and
a time offset of the target terminal comprises:
calculating, by the base station, the preamble offset
and the time offset of the target terminal based on a
cell logical root sequence and a first cyclic shift Ncs
of the base station, wherein the first Ncs is an Ncs
used by the base station to detect the first preamble
value.

8. The method according to any one of claims 5 to 7,
wherein the random access response message fur-
ther carries instruction information of an uplink re-
source allocated by the base station to the target
terminal, and the instruction information is used to
instruct the target terminal to send an uplink mes-
sage by using the uplink resource.

9. A base station, applied to a contention-based access
process, wherein the base station comprises:

a determining unit, configured to determine that
a detected first preamble value is a preamble
value sent by a target terminal;
a calculation unit, configured to calculate a pre-
amble offset and a time offset of the target ter-
minal;
a generation unit, configured to generate at least
two random access response messages,
wherein in the at least two random access re-
sponse messages: at least one of the at least
two random access response messages com-
prises a second preamble value and a second

timing advance TA value, and at least one of the
at least two random access response messages
comprises a third preamble value and a third TA
value; and the second preamble value is the
same as the first preamble value, the second
TA value is the same as a first TA value that
corresponds to the first preamble value detected
by the base station, the third preamble value is
a sum of the first preamble value and the pre-
amble offset or a difference between the first
preamble value and the preamble offset, and
the third TA value is a sum of the first TA value
and the time offset or a difference between the
first TA value and the time offset; and
a sending unit, configured to send the at least
two random access response messages to the
target terminal.

10. The base station according to claim 9, wherein the
determining unit is specifically configured to:
if a quantity of preamble values detected by the base
station within a preset time exceeds a preset thresh-
old, determine that the first preamble value currently
detected by the base station is the preamble value
sent by the target terminal.

11. The base station according to claim 9 or 10, wherein
the calculation unit is specifically configured to:
calculate the preamble offset and the time offset of
the target terminal based on a cell logical root se-
quence and a first cyclic shift Ncs of the base station,
wherein the first Ncs is an Ncs used by the base
station to detect the first preamble value.

12. The base station according to any one of claims 9
to 11, wherein the at least two random access re-
sponse messages each carry instruction information
of an uplink resource allocated by the base station
to the target terminal, and the instruction information
is used to instruct the target terminal to send an up-
link message by using the uplink resource.

13. Abase station, applied to a non-contention-based
access process, wherein the base station compris-
es:

a detection unit, configured to detect a first pre-
amble value;
a calculation unit, configured to calculate a pre-
amble offset of a target terminal if the first pre-
amble value is a preamble value falling within
an allocated area, and is different from a pream-
ble value allocated by the base station;
a determining unit, configured to determine
whether a second preamble value is the same
as the preamble value allocated by the base sta-
tion;
a generation unit, configured to generate a ran-
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dom access response message when the sec-
ond preamble value is the same as the preamble
value allocated by the base station, wherein the
random access response message comprises
the second preamble value, and the second pre-
amble value is a sum of the first preamble value
and the preamble offset or a difference between
the first preamble value and the preamble offset;
and
a sending unit, configured to send the random
access response message to the target termi-
nal.

14. The base station according to claim 13, wherein the
calculation unit is further configured to: calculate a
time offset of the target terminal before the genera-
tion unit generates the random access response
message; and
the random access response message further com-
prises a second timing advance TA value, the sec-
ond TA value is a sum of a first TA value and the
time offset or a difference between the first TA value
and the time offset, and the first TA value is a TA
value that corresponds to the first preamble value
detected by the base station.

15. The base station according to claim 14, wherein the
calculation unit is specifically configured to:
calculate the preamble offset and the time offset of
the target terminal based on a cell logical root se-
quence and a first cyclic shift Ncs of the base station,
wherein the first Ncs is an Ncs used by the base
station to detect the first preamble value.

16. The base station according to any one of claims 13
to 15, wherein the random access response mes-
sage further carries instruction information of an up-
link resource allocated by the base station to the tar-
get terminal, and the instruction information is used
to instruct the target terminal to send an uplink mes-
sage by using the uplink resource.

17. A computer-readable storage medium, comprising
an instruction, wherein when the instruction is run
on a computer, the computer is enabled to perform
the method according to any one of claims 1 to 4, or
claims 5 to 8.

18. A computer program product comprising an instruc-
tion, wherein when the computer program product
is run on a computer, the computer is enabled to
perform the method according to any one of claims
1 to 4, or claims 5 to 8.

19 20 



EP 3 634 070 A1

12



EP 3 634 070 A1

13



EP 3 634 070 A1

14



EP 3 634 070 A1

15



EP 3 634 070 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 3 634 070 A1

17

5

10

15

20

25

30

35

40

45

50

55



EP 3 634 070 A1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 201710530516 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

