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(54) METHOD AND DEVICE FOR ACCESSING NETWORK

(57) Embodiments of this application provide a net-
work access method and a device. The method includes:
receiving, by a second access device, a preamble se-
quence from a terminal device on a time-frequency re-
source occupied by the preamble sequence; determin-
ing, based on the received preamble sequence, a trans-
mit beam that is used for sending an access response
message to the terminal device; and sending the access
response message to the terminal device by using the
transmit beam. The second access device sends the ac-
cess response message to the terminal device through
beamforming, so that a coverage area of the second ac-
cess device can be enlarged, directivity of data sent to
the terminal device can be improved, and a probability
that the terminal device receives the access response
message is improved. Therefore, a rate that the terminal
device succeeds in accessing the second access device
is improved.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201610954139.9, filed with the Chi-
nese Patent Office on November 03, 2016 and entitled
"NETWORK ACCESS METHOD AND DEVICE", which
is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communications
technologies, and in particular, to a network access meth-
od and a device.

BACKGROUND

[0003] Existing commercial wireless communications
systems, such as 2G, 3G, and 4G communications sys-
tems, usually operate on a frequency band lower than 3
GHz. Spectrum resources are scarce and precious;
therefore, using a high frequency band (for example, a
carrier frequency higher than 6 GHz) in a new system in
the future is proposed in the industry. The high frequency
band has a relatively wide bandwidth, and therefore is
suitable for transmitting high-speed data. However, a
high-frequency signal has a relatively weak penetration
capability and does not have a strong diffraction capa-
bility. As a result, a coverage area of a high-frequency
network in which a high frequency band is used is rela-
tively small.
[0004] In the prior art, a coverage area of a network
can be enlarged through beamforming (beamforming).
However, a terminal device can transmit data through
beamforming only after accessing the network. A cell
edge terminal device in coverage of a high-frequency
network has inferior signal quality and a high access fail-
ure rate; therefore, a plurality of attempts probably need
to be made before the cell edge terminal device can ac-
cess the high-frequency network.

SUMMARY

[0005] This application provides a network access
method and a device, so that a rate that a terminal device
succeeds in accessing a network can be improved.
[0006] A first aspect of this application provides a net-
work access method, including: receiving, by a second
access device, a preamble sequence from a terminal de-
vice on a time-frequency resource occupied by the pre-
amble sequence; determining, based on the received
preamble sequence, a transmit beam that is used for
sending an access response message to the terminal
device; and sending, by the second access device, the
access response message to the terminal device by us-
ing the transmit beam. The second access device sends
the access response message to the terminal device
through beamforming in a process in which the terminal
device accesses a network, so that channel interference

can be reduced and a cell coverage area can be en-
larged. Therefore, a rate that the terminal device suc-
ceeds in accessing the network is improved.
[0007] Optionally, the determining, by the second ac-
cess device based on the received preamble sequence,
a transmit beam that is used for sending an access re-
sponse message to the terminal device is specifically:
receiving, by the second access device, the preamble
sequence on receive beams; determining channel quality
information of each receive beam based on the preamble
sequence that is received on the receive beam; selecting,
based on channel quality information of the receive
beams, a receive beam that has best channel quality as
a target receive beam; determining weights of antenna
ports based on the preamble sequence that is received
by the antenna ports on the target receive beam; and
generating the transmit beam based on the weights of
the antenna ports. The second access device receives
the preamble sequence through beamforming, so that a
coverage area of the second access device is enlarged
to and a probability that the preamble sequence is re-
ceived improved.
[0008] Optionally, the method further includes: allocat-
ing, by the second access device to the terminal device,
the preamble sequence that is used for accessing the
second access and the time-frequency resource occu-
pied by the preamble sequence; and sending access in-
formation to the terminal device by using a first access
device, where the access information includes informa-
tion about the preamble sequence used by the terminal
device to access the second access device and informa-
tion about the time-frequency resource occupied by the
preamble sequence.
[0009] A second aspect of this application provides a
network access method, including: receiving, by a termi-
nal device, access information that is from a first access
device and that is used by the terminal device to access
a second access device, where the access information
includes information about a preamble sequence used
by the terminal device to access the second access de-
vice and information about a time-frequency resource
occupied by the preamble sequence; sending, by the ter-
minal device, the preamble sequence to the second ac-
cess device on the time-frequency resource occupied by
the preamble sequence; and receiving an access re-
sponse message sent by the second access device. The
first access device assists the terminal device in obtain-
ing the access information that is used for accessing the
second access device, so that reliability of transporting
the access information is improved.
[0010] Optionally, the preamble sequence is used to
determine a transmit beam that is used for sending the
access response message to the terminal device, and
the second access device sends the access response
message to the terminal device by using the transmit
beam. The access response message is sent to the ter-
minal device through beamforming, so that channel in-
terference can be reduced and a cell coverage area can
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be enlarged. Therefore, a rate that the terminal device
succeeds in accessing a network is improved.
[0011] A third aspect of this application provides a net-
work access method, including: obtaining, by a first ac-
cess device, access information that is used by a terminal
device to access a second access device, where the ac-
cess information includes information about a preamble
sequence used by the terminal device to access the sec-
ond access device and information about a time-frequen-
cy resource occupied by the preamble sequence; and
sending the access information to the terminal device.
The first access device assists the terminal device in ob-
taining the access information that is used for accessing
the second access device, so that reliability of transmit-
ting the access information is improved.
[0012] Optionally, the method further includes: deter-
mining, by the first access device based on a service
requirement of the terminal device, or a neighboring cell
measurement result reported by the terminal device, or
load information of the first access device and/or the sec-
ond access device, that the terminal device is to access
the second access device.
[0013] A fourth aspect of this application provides a
second access device, including a receiving module, a
processing module, and a sending module. The receiving
module is configured to receive a preamble sequence
from a terminal device on a time-frequency resource oc-
cupied by the preamble sequence; the processing mod-
ule is configured to determine, based on the preamble
sequence received by the receiving module, a transmit
beam that is used for sending an access response mes-
sage to the terminal device; and the sending module is
configured to send the access response message to the
terminal device by using the transmit beam.
[0014] Optionally, the processing module is specifical-
ly configured to: receive the preamble sequence on re-
ceive beams; determine channel quality information of
each receive beam based on the preamble sequence
that is received on the receive beam; select, based on
channel quality information of the receive beams, a re-
ceive beam that has best channel quality as a target re-
ceive beam; determine weights of antenna ports based
on the preamble sequence that is received by the anten-
na ports on the target receive beam; and generate the
transmit beam based on the weights of the antenna ports.
[0015] Optionally, the processing module is further
configured to allocate, to the terminal device, the pream-
ble sequence that is used for accessing the second ac-
cess device and the time-frequency resource occupied
by the preamble sequence; and the sending module is
further configured to send access information to the ter-
minal device by using a first access device, where the
access information includes information about the pre-
amble sequence used by the terminal device to access
the second access and information about the time-fre-
quency resource occupied by the preamble sequence.
[0016] For beneficial effects of the second access de-
vice provided in the fourth aspect and the possible im-

plementations of the fourth aspect, refer to beneficial ef-
fects brought by the first aspect and the possible imple-
mentations of the first aspect. Details are not described
herein again.
[0017] A fifth aspect of this application provides a ter-
minal device, including a receiving module and a sending
module. The receiving module is configured to receive
access information that is from a first access device and
that is used by the terminal device to access a second
access device, where the access information includes
information about a preamble sequence used by the ter-
minal device to access the second access device and
information about a time-frequency resource occupied
by the preamble sequence; the sending module is con-
figured to send the preamble sequence to the second
access device on the time-frequency resource occupied
by the preamble sequence; and the receiving module is
further configured to receive an access response mes-
sage that is sent by the second access device on the
transmit beam.
[0018] Optionally, the preamble sequence is used to
determine the transmit beam that is used for sending the
access response message to the terminal device, and
the second access device sends the access response
message to the terminal device by using the transmit
beam.
[0019] For beneficial effects of the terminal device pro-
vided in the fifth aspect and the possible implementation
of the fifth aspect, refer to beneficial effects brought by
the second aspect and the possible implementation of
the second aspect. Details are not described herein
again.
[0020] A sixth aspect of this application provides a first
access device, including a processing module and a
sending module. The processing module is configured
to obtain access information that is used by a terminal
device to access a second access device, where the ac-
cess information includes information about a preamble
sequence used by the terminal device to access the sec-
ond access device and information about a time-frequen-
cy resource occupied by the preamble sequence; and
the sending module is configured to send the access in-
formation to the terminal device.
[0021] Optionally, the processing module is further
configured to determine, based on a service requirement
of the terminal device, or a neighboring cell measurement
result reported by the terminal device, or load information
of the first access device and/or the second access de-
vice, that the terminal device is to access the second
access device.
[0022] For beneficial effects of the first access device
provided in the sixth aspect and the possible implemen-
tation of the sixth aspect, refer to beneficial effects
brought by the third aspect and the possible implemen-
tation of the third aspect. Details are not described herein
again.
[0023] A seventh aspect of this application provides a
second access device, including a transceiver, a proc-
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essor, and a memory. The memory is configured to store
an instruction; the transceiver is configured to communi-
cate with another network device; and the processor is
configured to execute the instruction stored in the mem-
ory, so that the second access device performs the fol-
lowing method:
receiving a preamble sequence from a terminal device
on a time-frequency resource occupied by the preamble
sequence; determining, based on the received preamble
sequence, a transmit beam that is used for sending an
access response message to the terminal device; and
sending the access response message to the terminal
device by using the transmit beam.
[0024] Optionally, that the processor determines,
based on the received preamble sequence, a transmit
beam that is used for sending an access response mes-
sage to the terminal device is specifically: receiving the
preamble sequence on receive beams; determining
channel quality information of each receive beam based
on the preamble sequence that is received on the receive
beam; selecting, based on channel quality information of
the receive beams, a receive beam that has best channel
quality as a target receive beam; determining weights of
antenna ports based on the preamble sequence that is
received by the antenna ports on the target receive beam;
and generating the transmit beam based on the weights
of the antenna ports.
[0025] Optionally, the processor is further configured
to: allocate, to the terminal device, the preamble se-
quence that is used for accessing the second access
device and the time-frequency resource occupied by the
preamble sequence; and send access information to the
terminal device by using a first access device, where the
access information includes information about the pre-
amble sequence used by the terminal device to access
the second access and information about the time-fre-
quency resource occupied by the preamble sequence.
[0026] For beneficial effects of the second access de-
vice provided in the seventh aspect and the possible im-
plementations of the seventh aspect, refer to beneficial
effects brought by the first aspect and the possible im-
plementations of the first aspect. Details are not de-
scribed herein again.
[0027] An eighth aspect of this application provides a
terminal device, including a transceiver, a processor, and
a memory. The memory is configured to store an instruc-
tion; the transceiver is configured to communicate with
another network device; and the processor is configured
to execute the instruction stored in the memory, so that
the terminal device performs the following method:
receiving access information that is from a first access
device and that is used by the terminal device to access
a second access device, where the access information
includes information about a preamble sequence used
by the terminal device to access the second access de-
vice and information about a time-frequency resource
occupied by the preamble sequence; sending the pre-
amble sequence to the second access device on the

time-frequency resource occupied by the preamble se-
quence; and receiving an access response message
sent by the second access device.
[0028] Optionally, the preamble sequence is used to
determine a transmit beam that is used for sending the
access response message to the terminal device, and
the second access device sends the access response
message to the terminal device by using the transmit
beam.
[0029] For beneficial effects of the terminal device pro-
vided in the eighth aspect and the possible implementa-
tion of the eighth aspect, refer to beneficial effects
brought by the second aspect and the possible imple-
mentation of the second aspect. Details are not described
herein again.
[0030] A ninth aspect of this application provides a first
access device, including a transceiver, a processor, and
a memory. The memory is configured to store an instruc-
tion; the transceiver is configured to communicate with
another network device; and the processor is configured
to execute the instruction stored in the memory, so that
the first access device performs the following method:
obtaining access information that is used by a terminal
device to access a second access device, where the ac-
cess information includes information about a preamble
sequence used by the terminal device to access the sec-
ond access device and information about a time-frequen-
cy resource occupied by the preamble sequence; and
sending the access information to the terminal device.
[0031] Optionally, the processor is further configured
to determine, based on a service requirement of the ter-
minal device, or a neighboring cell measurement result
reported by the terminal device, or load information of
the first access device and/or the second access device,
that the terminal device is to access the second access
device.
[0032] For beneficial effects of the first access device
provided in the ninth aspect and the possible implemen-
tation of the ninth aspect, refer to beneficial effects
brought by the third aspect and the possible implemen-
tation of the third aspect. Details are not described herein
again.
[0033] Optionally, in the first aspect to the ninth aspect
of this application, the access information is carried in a
radio resource control RRC connection reconfiguration
message or an RRC connection setup complete mes-
sage.
[0034] Optionally, in the first aspect to the ninth aspect
of this application, the time-frequency resource occupied
by the preamble sequence is a dedicated time-frequency
resource of the terminal device; or the time-frequency
resource occupied by the preamble sequence is a shared
time-frequency resource.
[0035] Optionally, in the first aspect to the ninth aspect
of this application, the second access device uses a high-
frequency resource for communication, the first access
device uses a low-frequency resource for communica-
tion, and the time-frequency resource occupied by the
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preamble sequence is a high-frequency resource.
[0036] Optionally, in the first aspect to the ninth aspect
of this application, the terminal device is a cell edge ter-
minal device in a coverage area of the second access
device.

BRIEF DESCRIPTION OF DRAWINGS

[0037]

FIG. 1 is a schematic diagram of an architecture of
a network system to which this application is appli-
cable;
FIG. 2 is a schematic signaling flowchart of a network
access method according to Embodiment 1 of this
application;
FIG. 3 is a schematic structural diagram of a second
access device according to Embodiment 2 of this
application;
FIG. 4 is a schematic structural diagram of a terminal
device according to Embodiment 3 of this applica-
tion;
FIG. 5 is a schematic structural diagram of a first
access device according to Embodiment 4 of this
application; and
FIG. 6 is a schematic structural diagram of a second
access device according to Embodiment 5 of this
application.

DESCRIPTION OF EMBODIMENTS

[0038] FIG. 1 is a schematic diagram of an architecture
of a network system to which this application is applica-
ble. As shown in FIG. 1, the network system includes a
first access device, a second access device, and a ter-
minal device. Communications frequency bands used by
the first access device and the second access device
may be the same or may be different. For example, the
first access device uses a low frequency band for com-
munication and the second access device uses a high
frequency band for communication, or both the first ac-
cess device and the second access device use a high
frequency band or a low frequency band for communi-
cation. In this application, the low frequency band may
be a frequency band whose frequency is less than 6 GHz,
and the high frequency band may be a frequency band
whose frequency is greater than 6 GHz. It should be not-
ed that, in a scenario shown in FIG. 1, the first access
device and second access device do not share a station.
The method of this application is also applicable to a sce-
nario in which the first access device and the second
access device share a base station.
[0039] FIG. 2 is a schematic signaling flowchart of a
network access method according to Embodiment 1 of
this application. As shown in FIG. 2, the method provided
in this embodiment may include the following steps.
[0040] Step 201. A first access device obtains access
information that is used by a terminal device to access a

second access device.
[0041] For example, the access information may in-
clude information about a preamble sequence used by
the terminal device to access the second access device
and information about a time-frequency resource occu-
pied by the preamble sequence. For example, the infor-
mation about the preamble sequence may be an index
value of the preamble sequence, and the terminal device
obtains the preamble sequence based on the index value
of the preamble sequence. The information about the
time-frequency resource occupied by the preamble se-
quence may be an index value of the time-frequency re-
source, and the terminal device obtains, based on the
index value of the time-frequency resource, a time-fre-
quency resource block occupied for sending the pream-
ble sequence.
[0042] For example, the first access device may the
access information in the following manners:

(1) The access information is preconfigured in the
first access device.
(2) The first access device obtains the access infor-
mation from the second access device. For example,
the first access device may request the access in-
formation from the second access device, and the
second access device allocates, to the terminal de-
vice based on a request of the first access device,
the preamble sequence used for accessing the sec-
ond access device and the time-frequency resource
occupied by the preamble sequence.
(3) The access information may be stored in a server,
and the first access device requests for obtaining the
access information from the server.

[0043] Optionally, before step 201, the terminal device
accesses the first access device through a random ac-
cess procedure, and sets up a radio resource control
(Radio Resource Control, RRC for short) connection to
the first access device. It should be noted that a plurality
of signaling interactions may be required in a process in
which the terminal device accesses the first access de-
vice and sets up the RRC connection to the first access
device. Details are not described herein.
[0044] Optionally, before the first access device ob-
tains the access information that is used by the terminal
device to access the second access device, the first ac-
cess device or the terminal device determines the to-be-
accessed second access device, and the first access de-
vice is triggered to obtain the access information that is
used by the terminal device to access the second access
device.
[0045] For example, the terminal device may deter-
mine the to-be-accessed second access device in the
following manners:

(1) The terminal device performs neighboring cell
measurement periodically, and determines the to-
be-accessed second access device based on a

7 8 



EP 3 525 543 A1

6

5

10

15

20

25

30

35

40

45

50

55

neighboring cell measurement result. The neighbor-
ing cell measurement result may include information
such as measured signal quality and a measured
signal strength of a cell. In this way, the terminal de-
vice may determine the to-be-accessed second ac-
cess device based on the signal quality and/or the
signal strength.
(2) The terminal device may alternatively determine
the to-be-accessed second access device based on
a service requirement. For example, it is assumed
that the second access device uses a high frequency
band for communication and the first access device
uses a low frequency band for communication. In
high-frequency communication, a capacity is large
and a transmission speed is fast; therefore, when a
current service volume of the terminal device in-
creases suddenly, the terminal device determines to
access the second access device to meet a trans-
mission requirement.

[0046] For example, the first access device may deter-
mine, in the following manners, to access the second
access device.

(1) The first access device may determine, based on
the service requirement of the terminal device, that
the terminal device is to access the second access
device.
(2) The first access device receives the neighboring
cell measurement result reported by the terminal de-
vice, and determines, based on the neighboring cell
measurement result, to access the second access
device.
(3) The first access device obtains load information
of the second access device, and determines, based
on load information of the first access device and/or
the load information of the second access device, to
access the second access device. For example,
when a load of the first access device is greater than
a first threshold, the first access device determines
that the terminal device is to access the second ac-
cess device. Alternatively, when a load of the second
access device is less than a second threshold, the
first access device determines that the terminal de-
vice is to access the second access device. Alterna-
tively, when a load of the first access device is greater
than a load of the second access device, the first
access device determines to access the second ac-
cess device.

[0047] Step 202. The first access device sends, to the
terminal device, the access information that is used by
the terminal device to access the second access device.
[0048] For example, the first access device may add,
to a newly defined message, the access information that
is used by the terminal device to access the second ac-
cess device, or may add, to an RRC connection setup
complete (RRC Connection Setup) message or an RRC

connection reconfiguration (RRC Connection Reconfig-
uration) message, the access information that is used by
the terminal device to access the second access device,
to send to the terminal device.
[0049] Step 203. The terminal device sends a pream-
ble sequence to the second access device based on the
access information.
[0050] For example, the terminal device determines,
based on the access information, the preamble sequence
allocated to the terminal device and the time-frequency
resource occupied for sending the preamble sequence,
and then sends the preamble sequence to the second
access device on the time-frequency resource occupied
by the preamble sequence. Correspondingly, the second
access device receives the preamble sequence on the
time-frequency resource occupied by the preamble se-
quence.
[0051] Optionally, before the second access device re-
ceives the preamble sequence on the time-frequency re-
source occupied by the preamble sequence, the second
access device obtains the access information that is used
by the terminal device to access the second access de-
vice. Alternatively, the second access device allocates
the access information to the terminal device. For exam-
ple, the second access device may allocate the access
information to the terminal device based on a request of
the first access device. Alternatively, the second access
device proactively allocates the access information to the
terminal device, and sends the allocated access infor-
mation to the first access device.
[0052] The second access device may obtain the ac-
cess information in the following manners:

(1) The access information is preconfigured in the
second access device.
(2) The access information may be prestored in a
server, and the first access device requests the ac-
cess information from the server.

[0053] Optionally, the time-frequency resource occu-
pied by the preamble sequence in this embodiment of
this application may be a dedicated time-frequency re-
source of the terminal device, or may be a time-frequency
resource shared by a plurality of terminal devices. The
dedicated time-frequency resource can be used only by
the terminal device, and cannot be used by another ter-
minal device in a cell in which the second access device
resides. The shared time-frequency resource may be
used by all terminal devices in the cell in which the second
access device resides.
[0054] Optionally, before the terminal device sends the
preamble sequence to the second access device on the
time-frequency resource occupied by the preamble se-
quence, the terminal device sets up downlink synchroni-
zation with the second access device. For example, a
process in which the terminal device sets up downlink
synchronization with the second access device may be
as follows: The second access device broadcasts a pri-
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mary synchronization signal (Primary Synchronization
Signal, PSS for short) and a secondary synchronization
signal (Secondary Synchronization Signal, SSS for
short), and the terminal device receives the PSS and the
SSS that are broadcast by the second access device and
sets up downlink synchronization with the second access
device based on the PSS and the SSS. For example, the
second access device may broadcast the PSS and the
SSS through beamforming, or the second access device
may broadcast the PSS and the SSS in a non-beamform-
ing manner. The second access device sends the PSS
and the SSS in a broadcasting manner and the second
access does not know a specific location of the terminal
device; therefore, the second access device may suc-
cessively send the PSS and the SSS on all beams based
on a preset sending period and a preset sending order.
The second access device broadcasts the PSS and the
SSS through beamforming, so that a coverage area of
the second access device can be enlarged and the PSS
and the SSS are transmitted farther. Therefore, a cell
edge terminal device or a terminal device with inferior
signal quality can also receive the PSS and the SSS.
[0055] After setting up downlink synchronization with
the second access device, the terminal device initiates
a random access procedure based on the access infor-
mation that is used by the terminal device to access the
second access device. To be specific, the terminal device
sends the preamble sequence to the second access de-
vice on the time-frequency resource occupied by the pre-
amble sequence.
[0056] In this embodiment, the terminal device per-
forms contention-free random access, and the preamble
sequence and the time-frequency resource occupied by
the preamble sequence are allocated by the second ac-
cess device.
[0057] Step 204. The second access device deter-
mines, based on the received preamble sequence, a
transmit beam that is used for sending an access re-
sponse message to the terminal device.
[0058] In an implementation, the second access de-
vice receives the preamble sequence through beam-
forming. For example, the second access device re-
ceives the preamble sequence on receive beams; deter-
mines channel quality information of each receive beam
based on the preamble sequence that is received on the
receive beam; and selects, based on channel quality in-
formation of the receive beams, a receive beam that has
best channel quality as a target receive beam. Then, the
second access device determines weights of antenna
ports based on the preamble sequence that is received
by the antenna ports on the target receive beam. Finally,
the second access device generates the transmit beam
based on the weights of the antenna ports.
[0059] In this implementation, the second access de-
vice does not know the specific location of the terminal
device; therefore, the second access device may suc-
cessively receive the preamble sequence on all the
beams based on a preset receiving period and a preset

receiving order. The channel quality information of the
receive beams may be a signal to interference plus noise
ratio (Signal to Interference plus Noise Ratio, SIRN for
short). Correspondingly, the receive beam that has best
channel quality is a receive beam whose SINR is the
greatest. The weight of the antenna port may include a
feeding amplitude and a feeding phase of the antenna
port.
[0060] A beamforming technology is applied to a multi-
antenna array; therefore, the second access device has
a plurality of antenna ports. The second access device
determines the weights of the antenna ports based on
the preamble sequence that is received by the antenna
ports on the target receive beam. For example, the sec-
ond access device computes, based on the preamble
sequence that is received by the antenna ports, the
weights of the antenna ports by using an angle of arrival
distance measuring (Angle-of-Arrival, AOA for short) al-
gorithm or a direction of wave arrival (Direction Of Arrival,
DOA for short) algorithm. In this embodiment, the weights
of the antenna ports are parameters of an uplink channel.
Because of symmetry of uplink and downlink channels,
the second access device can directly compute the trans-
mit beam based on the weights of the antenna ports.
[0061] In another implementation, the second access
device receives the preamble sequence by using an om-
nidirectional antenna. For example, the second access
device receives the preamble sequence in all directions
of antenna ports, then determines weights of the antenna
ports based on the preamble sequence that is received
by the antenna ports, and finally generates the transmit
beam based on the weights of the antenna ports. In this
implementation, the method in which the second access
device determines the weights of the antenna ports and
generates the transmit beam is the same as the method
used in the foregoing implementation. Details are not de-
scribed herein again.
[0062] When the second access device uses a high
frequency band for communication, the high frequency
band has a relatively weak penetration capability and a
small coverage area; therefore, the second access de-
vice may fail to receive the preamble sequence by using
the omnidirectional antenna. Preferably, the preamble
sequence is received through beamforming. In this way,
the coverage area of the second access device can be
enlarged, and a probability that the preamble sequence
is received is improved.
[0063] It should be noted that the beam (including the
transmit beam and the receive beam) mentioned in this
embodiment and the following embodiments may be one
or more of a time-frequency resource, an antenna port,
and feeding information on the antenna port. For exam-
ple, the beam may be further determined based on one
unique index or identifier, and the identifier or index is in
a one-to-one correspondence with the beam. For exam-
ple, the terminal device may report an ID of a cell refer-
ence signal (Cell Reference Signal, CRS for short), the
ID is in a one-to-one correspondence with the beam, and
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a base station may learn, by using the ID, about a to-be-
accessed beam selected by the terminal device.
[0064] Step 205. The second access device sends the
access response message to the terminal device by us-
ing the transmit beam.
[0065] In this embodiment, the second access device
sends the access response message to the terminal de-
vice through beamforming, so that the coverage area of
the second access device can be enlarged, channel in-
terference can be reduced, directivity of data sent to the
terminal device can be improved, and a probability that
the terminal device receives the access response mes-
sage is improved. Therefore, a rate that the terminal de-
vice succeeds in accessing the second access device is
improved. In particular, for a cell edge terminal device,
interference from a neighboring cell is relatively great and
a channel condition is inferior; as a result, a probability
that the terminal device fails in accessing is quite high.
According to the method in this embodiment, the beam-
forming manner is used in a process in which the terminal
device accesses a network, so that channel interference
can be reduced, a cell coverage area can be enlarged,
and a rate that the terminal device succeeds in accessing
the network is improved.
[0066] The method in this implementation may be ap-
plicable to a cell handover process. In the cell handover
process, the first access device is an access device serv-
ing a source cell and the second access device is an
access device serving a target cell. According to the
method in this embodiment, a beamforming technology
is used in a process in which the terminal device access-
es the target cell, so that a rate that the terminal device,
a target cell edge terminal device in particular, succeeds
in accessing the target cell can be improved. Therefore,
efficiency of cell handover is improved.
[0067] It can be understood that the method in this em-
bodiment may be further applicable to another scenario.
For example, it is assumed that the second access device
uses a high frequency band for communication and the
first access device uses a low frequency band for com-
munication. The second access device uses the high fre-
quency band for communication; as a result, a coverage
area of the second access device is small. When a ter-
minal device in an idle state (Idle) determines, through
measurement, to access the second access device, but
the terminal device is on an edge of a cell covered by the
second access device, a probability that the terminal de-
vice directly succeeds in accessing the second access
device is quite low. Therefore, the method in the forego-
ing embodiment may be used. To be specific, the terminal
device accesses the second access device in a manner
in which the first access device assists in accessing.
Therefore, a rate that the terminal device succeeds in
accessing the second access device can be improved.
[0068] The method in this embodiment may also be
applicable to a carrier aggregation scenario. The first ac-
cess device may be a primary cell, and the second access
device may be a secondary cell. To be specific, after

accessing the primary cell, the terminal device accesses
the secondary cell through beamforming, so as to im-
prove a rate that the terminal device succeeds in access-
ing.
[0069] FIG. 3 is a schematic structural diagram of a
second access device according to Embodiment 2 of this
application. As shown in FIG. 3, the second access de-
vice in this embodiment includes a receiving module 301,
a processing module 302, and a sending module 303.
[0070] The receiving module 301 is configured to re-
ceive a preamble sequence from a terminal device on a
time-frequency resource occupied by the preamble se-
quence. The processing module 302 is configured to de-
termine, based on the preamble sequence received by
the receiving module 302, a transmit beam that is used
for sending an access response message to the terminal
device. The sending module 303 is configured to send
the access response message to the terminal device by
using the transmit beam.
[0071] Optionally, the processing module 303 is spe-
cifically configured to: receive the preamble sequence
on receive beams; determine channel quality information
of each receive beam based on the preamble sequence
that is received on the receive beam; select, based on
channel quality information of the receive beams, a re-
ceive beam that has best channel quality as a target re-
ceive beam; determine weights of antenna ports based
on the preamble sequence that is received by the anten-
na ports on the target receive beam; and generate the
transmit beam based on the weights of the antenna ports.
[0072] Optionally, the processing module 302 may be
further configured to allocate, to the terminal device, the
preamble sequence that is used for accessing the second
access device and the time-frequency resource occupied
by the preamble sequence. Correspondingly, the send-
ing module 303 is further configured to send access in-
formation to the terminal device by using a first access
device, where the access information includes informa-
tion about the preamble sequence used by the terminal
device to access the second access and information
about the time-frequency resource occupied by the pre-
amble sequence.
[0073] The second access device provided in this em-
bodiment of this application may perform the steps of the
second access device in the foregoing method embodi-
ment. An implementation principle and a technical effect
of the second access device are similar to those of the
steps of the second access device in the foregoing meth-
od embodiment. Details are not described herein again.
[0074] FIG. 4 is a schematic structural diagram of a
terminal device according to Embodiment 3 of this appli-
cation. As shown in FIG. 4, the terminal device in this
embodiment includes a receiving module 401 and a
sending module 402.
[0075] The receiving module 401 is configured to re-
ceive access information that is from a first access device
and that is used by the terminal device to access a second
access device, where the access information includes
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information about a preamble sequence used by the ter-
minal device to access the second access device and
information about a time-frequency resource occupied
by the preamble sequence. The sending module 402 is
configured to send the preamble sequence to the second
access device on the time-frequency resource occupied
by the preamble sequence. The receiving module 401 is
further configured to receive an access response mes-
sage sent by the second access device.
[0076] Optionally, the preamble sequence is used to
determine a transmit beam that is used for sending the
access response message to the terminal device, and
the second access device sends the access response
message to the terminal device by using the transmit
beam.
[0077] The terminal device provided in this embodi-
ment of this application may perform the steps of the
terminal device in the foregoing method embodiment. An
implementation principle and a technical effect of the ter-
minal device are similar to those of the steps of the ter-
minal device in the foregoing method embodiment. De-
tails are not described herein again.
[0078] FIG. 5 is a schematic structural diagram of a
first access device according to Embodiment 4 of this
application. As shown in FIG. 5, the first access device
in this embodiment includes a processing module 501
and a sending module 502.
[0079] The processing module 501 is configured to ob-
tain access information that is used by a terminal device
to access a second access device, where the access
information includes information about a preamble se-
quence used by the terminal device to access the second
access device and information about a time-frequency
resource occupied by the preamble sequence. The send-
ing module 502 is configured to send the access infor-
mation to the terminal device.
[0080] Optionally, the processing module 501 is further
configured to determine, based on a service requirement
of the terminal device, or a neighboring cell measurement
result reported by the terminal device, or load information
of the first access device and/or the second access de-
vice, that the terminal device is to access the second
access device.
[0081] The first access device provided in this embod-
iment of this application may perform the steps of the first
access device in the foregoing method embodiment. An
implementation principle and a technical effect of the first
access device are similar to those of the steps of the first
access device in the foregoing method embodiment. De-
tails are not described herein again.
[0082] In Embodiment 2 to Embodiment 4, optionally,
the access information is carried in an RRC connection
reconfiguration message or an RRC connection setup
complete message.
[0083] In Embodiment 2 to Embodiment 4, optionally,
the time-frequency resource occupied by the preamble
sequence is a dedicated time-frequency resource of the
terminal device; or the time-frequency resource occupied

by the preamble sequence is a shared time-frequency
resource.
[0084] In Embodiment 2 to Embodiment 4, optionally,
the second access device uses a high-frequency re-
source for communication, the first access device uses
a low-frequency resource for communication, and the
time-frequency resource occupied by the preamble se-
quence is a high-frequency resource. Further, the termi-
nal device may be a cell edge terminal device in a cov-
erage area of the second access device.
[0085] It should be noted that, in Embodiment 2 to Em-
bodiment 4, the receiving module and the sending mod-
ule may be implemented by one transceiver, or the re-
ceiving module is implemented by an independent re-
ceiver and the sending module is implemented by an
independent receiver. The processing module in the fore-
going embodiments may be implemented by a processor
that has a data processing function.
[0086] FIG. 6 is a schematic structural diagram of a
second access device according to Embodiment 5 of this
application. As shown in FIG. 6, the second access de-
vice in this embodiment includes a transceiver 601, a
processor 602, and a memory 603. The transceiver 601
and the memory 603 are connected to and communicate
with the processor 602 by using a bus. The memory 603
is configured to store an instruction, the transceiver 601
is configured to communicate with another network de-
vice, and the processor 602 is configured to execute the
instruction stored in the memory 603, so that the second
access device performs the steps of the second access
device in the foregoing method embodiment.
[0087] Embodiment 6 of this application provides a ter-
minal device. For a structure of the terminal device, refer
to the second access device shown in FIG. 6. The termi-
nal device may be configured to perform the steps of the
terminal device in the foregoing method embodiment.
[0088] Embodiment 7 of this application provides a first
access device. For a structure of the first access device,
refer to the second access device shown in FIG. 6. The
first access device may be configured to perform the
steps of the first access device in the foregoing method
embodiment.
[0089] It can be understood that the processor used in
the first access device, the second access device, or the
terminal device in the embodiments of this application
may be a central processing unit (CPU), a general-pur-
pose processor, a digital signal processor (DSP), an ap-
plication-specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or another programmable
logic device, a transistor logic device, a hardware com-
ponent, or any combination thereof. The processor may
implement or execute various example logical blocks,
modules, and circuits described with reference to content
disclosed in this application. Alternatively, the processor
may be a combination of processors implementing a
computing function, for example, a combination including
one or more microprocessors, or a combination of a DSP
and a microprocessor.
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[0090] The bus described in the embodiments of this
application may be an industry standard architecture (In-
dustry Standard Architecture, ISA) bus, a peripheral com-
ponent interconnect (Peripheral Component, PCI) bus,
an extended industry standard architecture (Extended
Industry Standard Architecture, EISA) bus, or the like.
The bus may be classified into an address bus, a data
bus, a control bus, and the like. For ease of representa-
tion, the bus in the accompanying drawings in this appli-
cation is not limited to only one bus or one type of bus.
[0091] The transceiver described in the embodiments
of this application may include an independent transmit-
ter and an independent receiver, or the transmitter and
the receiver may be integrated. The transceiver may op-
erate according to an instruction of a corresponding proc-
essor. Optionally, the transmitter may be corresponding
to a transmitter in a physical device, and the receiver may
be corresponding to a receiver in a physical device.
[0092] In addition, it should be understood that division
of modules of the first access device, the second access
device, and the terminal device is merely logical function
division and may be another division manner in actual
implementation. For example, a plurality of units or com-
ponents may be combined or integrated into another sys-
tem, 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
couplings or communication connections between the
apparatuses or units may be implemented in electrical,
mechanical, or other forms.
[0093] 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
based on actual requirements to achieve the objectives
of the solutions of the embodiments.
[0094] In addition, functional units in the embodiments
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 hardware in addition
to a software functional unit.
[0095] The following describes some terms in the fore-
going embodiments for ease of understanding by a per-
son skilled in the art.
[0096] The first access device or the second access
device in the embodiments of this application is a device
that connects a terminal to a wireless network, and is
also referred to as a base station. The first access device
or the second access device includes but is not limited
to: an evolved NodeB (evolved Node B, eNB), a radio
network controller (radio network controller, RNC), a
NodeB (Node B, NB), a base station controller (Base
Station Controller, BSC), a base transceiver station
(Base Transceiver Station, BTS), a home eNodeB (for

example, Home evolved NodeB, or Home NodeB, HNB),
and a baseband unit (Baseband Unit, BBU). In addition,
the first access device or the second access device may
further include a Wireless-Fidelity (Wireless-Fidelity,
Wifi) access point (Access Point, AP), a base station in
a 5G network, or the like. The 5G network is also referred
to as a next generation network, a new radio access tech-
nology (New radio access technical, New RAT or NR for
short) network, or the like, and the base station in the 5G
network is also referred to as an NR node.
[0097] The terminal device in the embodiments of this
application may be a wireless terminal or a wired terminal.
The wireless terminal may be a device that provides a
user with voice and/or other service data connectivity, a
handheld device with a wireless connection function, or
another processing device connected to a wireless mo-
dem. The wireless terminal may communicate with one
or more core networks through a radio access network
(Radio Access Network, RAN for short). The wireless
terminal may be a mobile terminal, such as a mobile
phone (or referred to as a "cellular" phone) and a com-
puter with a mobile terminal, for example, may be a port-
able, pocket-sized, handheld, computer built-in, or in-ve-
hicle mobile apparatus, which exchanges data with the
radio access network. For example, the wireless terminal
is a device such as a personal communication service
(Personal Communication Service, PCS for short)
phone, a cordless telephone set, a Session Initiation Pro-
tocol (Session Initiation Protocol, SIP for short) phone, a
wireless local loop (Wireless Local Loop, WLL for short)
station, or a personal digital assistant (Personal Digital
Assistant, PDA for short). The wireless terminal may also
be referred to as a subscriber unit (Subscriber Unit), a
subscriber station (Subscriber Station), a mobile station
(Mobile Station), a mobile console (Mobile), a remote sta-
tion (Remote Station), a remote terminal (Remote Ter-
minal), an access terminal (Access Terminal), a user ter-
minal (User Terminal), a user agent (User Agent), or user
equipment (User Equipment, UE for short). This is not
limited herein.

Claims

1. A network access method, comprising:

receiving, by a second access device, a pream-
ble sequence from a terminal device on a time-
frequency resource occupied by the preamble
sequence;
determining, by the second access device
based on the received preamble sequence, a
transmit beam that is used for sending an access
response message to the terminal device; and
sending, by the second access device, the ac-
cess response message to the terminal device
by using the transmit beam.
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2. The method according to claim 1, wherein the deter-
mining, by the second access device based on the
received preamble sequence, a transmit beam that
is used for sending an access response message to
the terminal device comprises:

receiving, by the second access device, the pre-
amble sequence on receive beams;
determining, by the second access device,
channel quality information of each receive
beam based on the preamble sequence that is
received on the receive beam;
selecting, by the second access device based
on channel quality information of the receive
beams, a receive beam that has best channel
quality as a target receive beam;
determining, by the second access device,
weights of antenna ports based on the preamble
sequence that is received by the antenna ports
on the target receive beam; and
generating, by the second access device, the
transmit beam based on the weights of the an-
tenna ports.

3. The method according to claim 1 or 2, further com-
prising:
sending, by the second access device, access infor-
mation to the terminal device by using a first access
device, wherein the access information comprises
information about the preamble sequence used by
the terminal device to access the second access de-
vice and information about the time-frequency re-
source occupied by the preamble sequence.

4. A network access method, comprising:

receiving, by a terminal device, access informa-
tion that is from a first access device and that is
used by the terminal device to access a second
access device, wherein the access information
comprises information about a preamble se-
quence used by the terminal device to access
the second access device and information about
a time-frequency resource occupied by the pre-
amble sequence;
sending, by the terminal device, the preamble
sequence to the second access device on the
time-frequency resource occupied by the pre-
amble sequence; and
receiving, by the terminal device, an access re-
sponse message sent by the second access de-
vice.

5. The method according to claim 4, wherein the pre-
amble sequence is used to determine a transmit
beam that is used for sending the access response
message to the terminal device, and the second ac-
cess device sends the access response message to

the terminal device by using the transmit beam.

6. A network access method, comprising:

obtaining, by a first access device, access infor-
mation that is used by a terminal device to ac-
cess a second access device, wherein the ac-
cess information comprises information about a
preamble sequence used by the terminal device
to access the second access device and infor-
mation about a time-frequency resource occu-
pied by the preamble sequence; and
sending, by the first access device, the access
information to the terminal device.

7. The method according to claim 6, further comprising:
determining, by the first access device based on a
service requirement of the terminal device, or a
neighboring cell measurement result reported by the
terminal device, or load information of the first access
device and/or the second access device, that the
terminal device is to access the second access de-
vice.

8. An access device, comprising:

a receiving module, configured to receive a pre-
amble sequence from a terminal device on a
time-frequency resource occupied by the pre-
amble sequence;
a processing module, configured to determine,
based on the preamble sequence received by
the receiving module, a transmit beam that is
used for sending an access response message
to the terminal device; and
a sending module, configured to send the ac-
cess response message to the terminal device
by using the transmit beam.

9. The access device according to claim 8, wherein the
processing module is specifically configured to:

receive the preamble sequence on receive
beams;
determine channel quality information of each
receive beam based on the preamble sequence
that is received on the receive beam;
select, based on channel quality information of
the receive beams, a receive beam that has best
channel quality as a target receive beam;
determine weights of antenna ports based on
the preamble sequence that is received by the
antenna ports on the target receive beam; and
generate the transmit beam based on the
weights of the antenna ports.

10. The access device according to claim 8 or 9, wherein
the processing module is further configured to allo-
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cate, to the terminal device, the preamble sequence
that is used for accessing the access device and the
time-frequency resource occupied by the preamble
sequence; and
the sending module is further configured to:
send access information to the terminal device by
using a first access device, wherein the access in-
formation comprises information about the preamble
sequence used by the terminal device to access the
access device and information about the time-fre-
quency resource occupied by the preamble se-
quence.

11. A terminal device, comprising:

a receiving module, configured to receive ac-
cess information that is from a first access de-
vice and that is used by the terminal device to
access a second access device, wherein the ac-
cess information comprises information about a
preamble sequence used by the terminal device
to access the second access device and infor-
mation about a time-frequency resource occu-
pied by the preamble sequence; and
a sending module, configured to send the pre-
amble sequence to the second access device
on the time-frequency resource occupied by the
preamble sequence, wherein
the receiving module is further configured to re-
ceive an access response message sent by the
second access device.

12. The terminal device according to claim 11, wherein
the preamble sequence is used to determine a trans-
mit beam that is used for sending the access re-
sponse message to the terminal device, and the sec-
ond access device sends the access response mes-
sage to the terminal device by using the transmit
beam.

13. An access device, comprising:

a processing module, configured to obtain ac-
cess information that is used by a terminal de-
vice to access a second access device, wherein
the access information comprises information
about a preamble sequence used by the termi-
nal device to access the second access device
and information about a time-frequency re-
source occupied by the preamble sequence;
and
a sending module, configured to send the ac-
cess information to the terminal device.

14. The access device according to claim 13, wherein
the processing module is further configured to:
determine, based on a service requirement of the
terminal device, or a neighboring cell measurement

result reported by the terminal device, or load infor-
mation of the access device and/or the second ac-
cess device, that the terminal device is to access the
second access device.

15. The method according to any one of claims 1 to 7 or
the device according to any one of claims 8 to 14,
wherein the access information is carried in a radio
resource control RRC connection reconfiguration
message or an RRC connection setup complete
message.

16. The method according to any one of claims 1 to 7 or
the device according to any one of claims 8 to 14,
wherein the time-frequency resource occupied by
the preamble sequence is a dedicated time-frequen-
cy resource of the terminal device; or
the time-frequency resource occupied by the pream-
ble sequence is a shared time-frequency resource.

17. The method according to any one of claims 1 to 7 or
the device according to any one of claims 8 to 14,
wherein the second access device uses a high-fre-
quency resource for communication, the first access
device uses a low-frequency resource for communi-
cation, and the time-frequency resource occupied
by the preamble sequence is a high-frequency re-
source.

18. The method or device according to claim 17, wherein
the terminal device is a cell edge terminal device in
a coverage area of the second access device.
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