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RANDOM ACCESSMETHOD AND APPARATUS

TECHNICAL FIELD
[1] The present application relates to the field of communication, and more particularly, to a
method and a device for random access in the field of communication.

BACKGROUND

[2] In a future network system, different beams correspond to different directions and
different coverage areas. In the process of random access to the network of atermina device,
the beams of the terminal device and of the network device may not be well matched, which
results in failed random access, and thus the terminal device needs to retransmit the random
access signal to the network device. In the existing communication system, if the terminal
device transmits a random access signal, for example a preamble, to the network device for
the first time, and did not receive a random access response of the random access signa
transmitted by the network device during the random access response window of the random
access signal, the termina device will transmit the random access signal to the network
device again, which will increase the delay of random access. Therefore, how to reduce the
delay of random access of atermina deviceis an urgent problem to be solved.

SUMMARY

[3] The present application provides a method and a device for random access, which can
reduce the delay of random access.

[4] Inafirst aspect, there is provided a method for random access, comprising: continuously
transmitting, by a terminal device, at least one random access signa to a network device;
detecting, by the terminal device, a random access response transmitted by the network
device in a random access response window corresponding to continuous transmissions in
multiple times of random access signals, wherein the continuous transmissions in multiple
times of the random access signals comprise continuous transmission of the at least one
random access signal; continuing to transmit, by the terminal device, a subsequent random
access signal to the network device if the terminal device fails to detect the random access
response transmitted by the network device at the end of the random access response window.
[5] In embodiments of the present application, the random access signals transmitted in
multiple times by the terminal device correspond to a random access response (RAR) window,
that is, before detecting the RAR during the RAR window, part or al of the random access
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signals which should be transmitted at the multiple times has been continuously transmitted.
As such, the success rate of random access can be increased, and the delay of random access
can be reduced.

[6] Optionally, continuing to transmit, by the terminal device, a subsequent random access
signa to the network device may be: continuing to transmit, by the terminal device, the
subsequent random access signal to the network device during a specific period after the
terminal device fails to detect the random access response transmitted by the network device
at the end of the random access response window, wherein the specific period, for example,
can be three sub-frames, and the period can be configured by the network and/or specified in
a protocol; or continuing to transmit, by the termina device, a subsequent random access
signa to the network device can aso be: continuing to transmit, by the terminal device, the
subsequent random access signal to the network device if the terminal device fails to detect
the random access response transmitted by the network device at the end of the random
access response window.

[7] Optionally, the at least one random access signal continuously transmitted represents the
random access signals transmitted before the random access response is received, i.e,
embodiments of the present application does not have any limit on whether the continuous
transmissions are continuous on the resources. Transmitting at |east one random access signal
on time-frequency resources with specific intervals before the random access response is
received can also be called as continuously transmitting at least one random access signal.
Similarly, in embodiments of the present application, continuous transmissions in multiple
times of random access signals represents the random access signals transmitted before the
random access response is received, that is, embodiments of the present application does not
have any limit on whether the continuous transmissions are on a specific resource.

[8] Optionally, transmitting a random access signal once may be transmitting one random
access signal, or transmitting a set of random access signals, which is not limited in
embodiments of the present application.

[9] Optionally, the random access signals transmitted in multiple times may be identical
random access signals. For example, the beams on which the random access signals are
transmitted are the same, and the random access signals transmitted in multiple times adopt
the same coding mode; The random access signals transmitted in multiple times can also be
different random access signals. For example, random access signals transmitted in multiple
times on different beams may be called as different random access signals, and random
access signals transmitted in multiple times in different coding mode may be caled as
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different random access signals. Certainly, the random access signals transmitted in multiple
times can be identical to or different from the subsequent random access signals.
Embodiments of the present application do not limit this.

[10] In some implementations, transmitting at least one random access signal includes
transmitting the random access signals in multiple times, wherein detecting, by the termina
device, a random access response transmitted by the network device in a random access
response window corresponding to continuous transmissions in multiple times of random
access signals includes: starting, by the terminal device, the random access response window
and detecting, by the terminal device, the random access response transmitted by the network
device in the random access response window, if the continuous transmissions in multiple
times of the random access signals are completed by the terminal device.

[11] In embodiments of the present application, the terminal device can start the RAR
window of the random access signals transmitted in multiple times after transmitting the
random access signals to the network device in multiple times, which can improve the
success rate of detecting the RAR response in the RAR window and reduce the delay of
random access.

[12] Optionally, starting the random access response window by the terminal device includes:
starting, by the terminal device, the random access response window and detecting, by the
terminal device, the random access response transmitted by the network device in the random
access response window during a specific period after the continuous transmissions in
multiple times of the random access signals are completed by the terminal device, wherein
the specific period can be configured by the network and/or specified in a protocol; or
starting the random access response window after the continuous transmissions in multiple
times of the random access signals are completed by the terminal device.

[13]In some implementations, detecting, by the terminal device, a random access response
transmitted by the network device in a random access response window corresponding to
continuous transmissions in multiple times of random access signals includes: starting, by the
terminal device, the random access response window and detecting, by the terminal device,
the random access response transmitted by the network device in the random access response
window, if transmission of a first random access signal of the at least one random access
signal is completed by the terminal device.

[14] In embodiments of the present application, the first random access signal may be a
random access signal of the at least one random access signal, which is transmitted in the first
time, or transmitted in the second time; optionally, if the RAR window for each transmission
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of arandom access signal is the same, then the first random access signal may be the random
access signal that is transmitted in the first time; if the RAR window for each transmission of
a random access signal is different, then the first random access signal is the random access
signa for which the RAR window ends earliest.

[15]In some implementations, continuing to transmit, by the termina device, a subsequent
random access signal to the network device includes: continuing to transmit, by the terminal
device, the subsequent random access signal to the network device on a beam on which the at
least one random access signa is transmitted; or continuing to transmit, by the terminal
device, the subsequent random access signal to the network device on a beam other than that
on which the at |east one random access signal is transmitted.

[16] In other words, the beam on which transmission to the network device of the subsequent
random access signa is continue when the random access response is not detected in the
RAR window may be identical to or different from the one on which the at least one random
access signal is previously transmitted.

[17] In some implementations, continuously transmitting, by a terminal device, at least one
random access signal to a network device includes: continuously transmitting, by the terminal
device, the at least one random access signal to the network device on a same beam; or
continuously transmitting, by the terminal device, the at least one random access signal to the
network device on different beams.

[18] In some implementations, continuoudly transmitting, by the terminal, the at least one
random access signal to the network device on different beams includes: transmitting, by the
terminal device, afirst part of random access signals of the at least one random access signal
to the network device on afirst beam; transmitting, by the terminal device, a second part of
random access signals of the at least one random access signal to the network device on a
second beam, wherein the first beam is different from the second beam, and the first part of
random access signals is different from the second part of random access signals. The term
“different” here can be understood as being transmitted to the network device at different
times.

[19]In some implementations, the method further includes. stopping transmitting, by the
terminal device, the subsequent random access signal to the network device if the random
access response transmitted by the network device is detected in the random access response
window by the terminal device.

[20] In some implementations, stopping transmitting, by the terminal device, the subsequent
random access signal to the network device if the random access response transmitted by the
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network device is detected in the random access response window by the terminal device
includes: stopping transmitting, by the terminal device, a random access signal, which is not
transmitted, of the random access signals which should be transmitted in multiple times and
the subsequent random access signal to the network device when the random access response
transmitted by the network device is detected by the terminal device before ending of the
random access response window.

[21] In embodiments of the present application, the network device may configure the
terminal device to transmit random access signals in multiple times so that if part of random
access signals of the random access signals which should be transmitted in multiple times has
been transmitted by the terminal device when the RAR is detected by the terminal devicein
the RAR window of the random access signals transmitted in multiple times, the terminal
device does not need to transmit the random access signal that is not transmitted of the
random access signals which should be transmitted in multiple times to the network device.
As such, the signaling overhead can be reduced while reducing the delay of random access.
[22] In a second aspect, there is provide a method for random access including: continuously
transmitting, by a terminal device, random access signals to a network device in multiple
times; detecting, by the terminal device, arandom access response transmitted by the network
device in a pluraity of random access response windows corresponding to continuous
transmissions in multiple times of the random access signals, wherein one transmission of
that of the random access signals transmitted in multiple times is corresponding to one of the
plurality of random access response windows, the continuous transmissions in multiple times
of the random access signals include transmissions in multiple times of the random access
signals; continuing to transmit, by the terminal device, a subsequent random access signal to
the network device if the terminal device fails to detect the random access response
transmitted by the network device within the plurality of random access response windows.
[23] In embodiments of the present application, one transmission of a random access signal
corresponds to one RAR window. Instead of detecting whether there is a RAR in one RAR
window in the prior art, the terminal device can detect whether there is a RAR transmitted by
the network device in the plurality of RAR windows, which improves the success rate of
RAR detection in the RAR window, and to a certain extent, the delay of random access is
reduced.

[24] Optionally, after the termina device transmits the first part of the random access signals
transmitted in multiple times, the terminal device may stop transmitting the random access
that has not been transmitted to the network device if the RAR is detected by the terminal
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device in the RAR window of the first part of the random access signals, which can reduce
the signaling overhead while the delay of random access is reduced.

[25] Optionally, continuing to transmit, by the terminal device, a subsequent random access
signa to the network device may be: continuing to transmit, by the terminal device, the
subsequent random access signal to the network device during a specific period after the
terminal device fails to detect the random access response transmitted by the network device
in the plurality of random access response windows, wherein the specific period here can be
configured by the network and/or specified in a protocol and embodiments of the present
application have no limits on this; continuing to transmit, by the terminal device, a
subsequent random access signal to the network device can aso be: continuing to transmit,
by the terminal device, the subsequent random access signal to the network device if the
terminal device fails to detect the random access response transmitted by the network device
at the ends of the plurality of random access response windows.

[26] In some implementations, detecting, by the terminal device, a random access response
transmitted by the network device in a plurality of random access response windows
corresponding to continuous transmissions in multiple times of random access signals
includes: starting, by the terminal device, arandom access response window corresponding to
each of transmissions of the random access signals when the each transmission is completed
by the terminal device, and detecting, by the terminal device, the random access response
transmitted by the network device in the plurality of random access response windows.

[27]1n embodiments of the present application, the terminal device aways starts a random
access response window of each transmission of a random access signal when the each
transmission of the random access signal is completed. In this way, the number of the random
access response windows is identical to the number of the random access signals transmitted.

[28] In some implementations, continuing to transmit, by the termina device, a subsequent
random access signal to the network device includes: continuing to transmit, by the terminal
device, the subsequent random access signal to the network device on a beam on which the
random access signals are transmitted; or continuing to transmit, by the terminal device, the
subsequent random access signal to the network device on a beam other than that on which
the random access signal s are transmitted.

[29] In other words, the terminal device may continue to transmit the subsequent random
access signa to the network device on the beam on which the random access signals are
originally transmitted in multiple times; alternatively, the terminal device may continue to

transmit the subsequent random access signal to the network device on a new beam.
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[30] In some implementations, continuously transmitting, by aterminal device, random access
signals to a network device in multiple times includes: continuously transmitting, by the
terminal device, the random access signals to the network device on a same beam in multiple
times; or continuously transmitting, by the terminal device, the random access signals to the
network device on different beams in multiple times. Here, the number of transmissions of
the random access signals will be considered to be at least two as long as the terminal device
transmits the random access signals to the network device on different beams in multiple
times. It should be understood, continuously transmitting, by the terminal device, the random
access signals to the network device on different beams in multiple times, for example, the
terminal device continuously transmits the random access signals to the network device on
different beams in multiple times, can be that the termina device continuously transmits the
random access signals to the network device on different beams in multiple times.

[31] In embodiments of the present application, the beams used for transmitting the random
access signals in multiple times may be same or different. That is, the beam for each
transmission of the transmissions in multiple times of the random access signalsis identical,
or the beams respectively for at least two of the transmissions in multiple times of the random
access signals are different.

[32] In some implementations, continuously transmitting, by the terminal, the random access
signals to the network device on different beams in multiple times includes: continuously
transmitting, by the terminal device, a first part of random access signals of the random
access signals to the network device on a first beam; continuously transmitting, by the
terminal device, a second part of random access signals of the random access signals to the
network device on a second beam, wherein the first beam is different from the second beam,
and the first part of random access signals and the second part of random access signals are
not those transmitted in one time.

[33] In some implementations, continuing to transmit, by the terminal device, a subsequent
random access signal to the network device if the terminal device fails to detect the random
access response transmitted by the network device within the plurality of random access
response windows includes: continuing to transmit, by the termina device, the subsequent
random access signal to the network device if the terminal device fails to detect the random
access response transmitted by the network device before ending of each of the plurality of
random access response windows. That is, if the RAR is not detected by the terminal device
in each RAR window at the end of the each RAR window, the termina device transmits a

subsequent random access signal to the network device.
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[34] In some implementations, continuing to transmit, by the terminal device, a subsequent
random access signal to the network device if the terminal device fails to detect the random
access response transmitted by the network device within the plurality of random access
response windows includes: continuing to transmit, by the terminal device, the subsequent
random access signal to the network device if the terminal device fails to detect the random
access response transmitted by the network device before ending of any one of the plurality
of random access response windows.

[35] In embodiments of the present application, for example, any one of the random access
response windows can be represented by a first random access response window, wherein the
first random access response window may be one of the plurality of random access response
windows, which is corresponding to the first transmission of a random access signal, or can
also be one corresponding to the second transmission of arandom access signal; optionaly, if
the RAR window for each transmission of a random access signal is the same, then the first
random access response window may be one corresponding to the random access signal that
is transmitted for the first time; if the RAR window for each transmission of a random access
signa is different, then the first random access response window is one of the plurality of
RAR windows, which ends earliest.

[36]In some implementations, the method further includes: stopping transmitting, by the
terminal device, the subsequent random access signal to the network device if the random
access response transmitted by the network device is detected in the plurality of random
access response windows by the terminal device, which may be: stopping transmitting, by the
terminal device, the subsequent random access signal to the network device if the random
access response transmitted by the network device is detected by the terminal device before
ending of any one of the plurality of random access response windows.

[37] In some implementations, the terminal device stops transmitting the subsequent random
access signal to the network device in the plurality of random access response windows if the
random access response transmitted by the network device is detected in any one of the
plurality of random access response windows by the terminal device, and stops transmitting
the random access signal as long as the random access response is detected by the terminal
device.

[38] In a third aspect, a device for random access is provided for performing a method in the
first aspect or any of possible implementations thereof. Specifically, the device includes units
for performing a method in the first aspect or any of the possible implementations thereof.
[39] In afourth aspect, a device for random access is provided for performing a method in the
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second aspect or any of possible implementations thereof. Specifically, the device includes
units for performing a method in the second aspect or any of the possible implementations
thereof.

[40] In afifth aspect, there is provided a device for random access including a transceiver and
a processor, wherein the terminal device may perform a method in the first aspect or any of
the possible implementations thereof.

[41] In a sixth aspect, there is provided a device for random access including atransceiver and
a processor, wherein the terminal device may perform a method in the second aspect or any
of the possible implementations thereof.

[42]In a seventh aspect, there is provided a computer-readable medium used for storing a
program code to be performed by a terminal device, wherein the program code comprises
instructions for performing methods in the first aspect or possible implementations thereof.
[43]In an eighth aspect, there is provided a computer-readable medium used for storing a
program code to be performed by a network device, wherein the program code comprises

instructions for performing methods in the second aspect or possible implementations thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[44]Fig. 1 is a schematic diagram of a method for random access according to an
embodiment of the present application.

[45] Fig. 2 is a schematic diagram of a method for random access according to another
embodiment of the present application.

[46] Fig. 3 is a schematic block diagram of a method for random access according to another
embodiment of the present application.

[47] Fig. 4 is a schematic block diagram of a method for random access according to another
embodiment of the present application.

[48] Fig. 5 is a schematic block diagram of a method for random access according to another
embodiment of the present application.

[49] Fig. 6 is a schematic block diagram of a method for random access according to another
embodiment of the present application.

[50] Fig. 7 is a schematic block diagram of a method for random access according to another
embodiment of the present application.

[51] Fig. 8 is a schematic block diagram of a method for random access according to another
embodiment of the present application.

[52] Fig. 9 is a schematic block diagram of a method for random access according to another
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embodiment of the present application.
[53] Fig. 10 is a schematic block diagram of a method for random access according to another
embodiment of the present application.
[54] Fig. 11 is a schematic block diagram of a method for random access according to another
embodiment of the present application.
[55] Fig. 12 is a schematic block diagram of a method for random access according to another
embodiment of the present application.
[56] Fig. 13 is a schematic block diagram of a method for random access according to another
embodiment of the present application.
[57] Fig. 14 is a schematic block diagram of a method for random access according to another
embodiment of the present application.
[58] Fig. 15 is a schematic block diagram of a method for random access according to another
embodiment of the present application.
[59] Fig. 16 is a schematic block diagram of a method for random access according to another
embodiment of the present application.
[60] Fig. 17 is a schematic block diagram of a device for random access according to an
embodiment of the present application.
[61] Fig. 18 is a schematic block diagram of a device for random access according to another
embodiment of the present application.
[62] Fig. 19 is a schematic block diagram of a device for random access according to another
embodiment of the present application.
[63] Fig. 20 is a schematic block diagram of a device for random access according to another

embodiment of the present application.

DETAILED DESCRIPTION

[64] It should be understood that embodiments of the present application can be applied in
various kinds of communication systems such as Global System of Mobile (GSM)
communication system, Code Division Multiple Access (CDMA) system, Wideband Code
Division Multiple Access (WCDMA) system, General Packet Radio Service (GPRS), Long
Term Evolution (LTE) system, LTE Frequency Division Duplex (FDD) system, LTE Time
Division Duplex (TDD), Universal Mobile Telecommunication System (UMTS), Worldwide
Interoperability for Microwave Access (WIMAX) communication system or a future 5G
system, and so on.

[65] It should aso be understood that, in embodiments of the present application, a terminal
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device may be referred to as a user equipment (referred to as "UE"), a termina device, a
mobile station (referred to as "MS"), a mobile terminal or a terminal device in a future 5G
network, etc.. The terminal device can communicate with one or more core networks via a
Radio Access Network (referred to as "RAN"). For example, the termina can be a mobile
phone (or referred to as a"cellular” telephone) or a computer with a mobile terminal, etc. For
example, the terminal can also be a mobile device which is portable, pocket-sized, handheld,
built in a computer or in a vehicle and exchanges voice and/or data with the wireless access
network.

[66] A network device can be used to communicate with the mobile device, and the network
device can be a base transceiver station (referred to as "BTS") in the Global System of
Mobile communication (referred to as"GSM") or Code Division Multiple Access (referred to
as "CDMA"), may aso be a NodeB (referred to as "NB") in Wideband Code Division
Multiple Access (referred to as “WCDMA™), or an evolutional Node B in LTE (referred to as
"eNB" or "eNodeB", or a relay station or access point, or an in-vehicle device, a wearable
device, and an access network device in afuture 5G network.

[67] In embodiments of the present application, the random access signal that the termina
device can transmit to the network device may be a preamble. For example, a random access
signal may be transmitted on a physical random access channel (referred to as “PRACH”).
After the network device receives the random access signal transmitted by the terminal
device, the network device may transmit a random access response (RAR) to the terminal
device, wherein the random access response is used to notify the termina device of the
successful access.

[68] Fig. 1 is a schematic diagram of a method 100 for random access according to an
embodiment of the present application. Fig. 1 shows steps or operations of the method for
random access provided in an embodiment of the present application. These steps or
operations, however, are merely examples, and embodiments of the present application can
also perform other operations or modifications of individual operationsin Fig. 1. The method
100 includes processings as follows.

[69] At S110, the terminal device continuously transmits at least one random access signal to
the network device.

[70]1t should be understood that, the at least one random access signal continuously
transmitted represents the random access signals transmitted before the random access
response is received, i.e., embodiments of the present application does not have any limit on
whether the continuous transmissions are continuous on the resources. Transmitting at least
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one random access signal on time-frequency resources with specific intervals before the
random access response is received can also be called as continuously transmitting at least
one random access signal. Similarly, in the embodiment of the present application, the
continuous transmitting of the multiple times of random access signals represents the random
access signal transmitted before the random access response is received, that is, the
embodiment of the present application does not limit whether the continuous transmitting is
on a specific resource.

[71] 1t also should be understood that, transmitting a random access signal once may be
transmitting one random access signal, or transmitting a set of random access signals, which
is not limited in embodiments of the present application.

[72] Optionally, S110 includes. continuously transmitting, by the terminal device, the at least
one random access signal to the network device on a same beam (for example, the first two
large blocks of the same shape shown in Fig. 3, Fig. 4, Fig. 5 and Fig. 6 represent
transmitting the random access signal twice on the same beam); or continuously transmitting,
by the terminal device, the at least one random access signal to the network device on
different beams (for example, the first two large blocks of the different shapes shown in Fig.
7, Fig. 8, Fig. 9 and Fig. 10 represent transmitting the random access signal in two times on
different beams).

[73] Optionally, continuoudly transmitting, by the terminal, the at least one random access
signal to the network device on different beams includes: transmitting, by the terminal device,
afirst part of random access signals of the at least one random access signal to the network
device on afirst beam; transmitting, by the terminal device, a second part of random access
signals of the at least one random access signal to the network device on a second beam (for
example, the first two large blocks in vertical linesin Figs. 9 and 10 represent the first beam
on which random access signals are transmitted in two times, and the third and fourth large
blocks in oblique lines in Figs. 9 and 10 represent the second beam on which random access
signals are transmitted in two times), wherein the first beam is different from the second
beam, and the first part of random access signals is different from the second part of random
access signals. The term “different” here can be understood as being transmitted to the
network device at different times.

[74] At S120, the terminal device detects a random access response transmitted by the
network device in a random access response window corresponding to continuous
transmissions in multiple times of random access signals, wherein the continuous

transmissions in multiple times of the random access signals comprise continuous
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transmission of the at least one random access signal.

[75] It should be understood that, the random access signals transmitted in multiple times may
be identical random access signals. For example, the beams on which the random access
signas are transmitted are the same, and the random access signals transmitted in multiple
times adopt the same coding mode; The random access signals transmitted in multiple times
can also be different random access signals. For example, random access signals transmitted
in multiple times on different beams may be called as different random access signals, and
random access signals transmitted in multiple times in different coding mode may be called
as different random access signals. Certainly, the random access signals transmitted in
multiple times can be identical to or different from the subsequent random access signals.
Embodiments of the present application do not limit this.

[76] Optionally, S120 may include: starting, by the terminal device, the random access
response window after the continuous transmissions in multiple times of the random access
signals are completed by the terminal device (for example, the positions where the horizontal
lines start in Fig. 3, Fig. 4, Fig. 7, and Fig. 9 represent the time at which the random access
response window is started. The positions where the horizontal lines start in Fig. 3, Fig. 4, Fig.
7, and Fig. 9 are after the blocks, that is, the random access response window is started after
the transmissions in multiple times of the random access signals have been completed), and
detecting, by the terminal device, the random access response transmitted by the network
device in the random access response window. Starting the random access response window
by the terminal device includes: starting, by the terminal device, the random access response
window and detecting, by the terminal device, the random access response transmitted by the
network device in the random access response window during a specific period after the
continuous transmissions in multiple times of the random access signals are completed by the
terminal device, wherein the specific period can be configured by the network and/or
specified in a protocol; or starting the random access response window after the continuous
transmissions in multiple times of the random access signals are completed by the terminal
device.

[77] Optionally, S120 may further include: starting, by the terminal device, the random access
response window and detecting, by the termina device, the random access response
transmitted by the network device in the random access response window, if transmission of a
first random access signal of the at least one random access signa is completed by the
terminal device (for example, the positions where the horizontal lines start in Fig. 5, Fig. 6,
Fig. 8, and Fig. 10 represent the time at which the random access response window is started,
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the positions where the horizontal lines start in Fig. 5, Fig. 6, Fig. 8 and Fig. 10 are after the
first blocks, that is, the random access signal window is started just after the first transmission
of a random access signa is completed). The first random access signal may be a random
access signal of the at least one random access signal, which is transmitted in the first time, or
transmitted in the second time; optionaly, if the RAR window for each transmission of a
random access signal is the same, then the first random access signal may be the random
access signal that is transmitted in the first time; if the RAR window for each transmission of
a random access signal is different, then the first random access signal is the random access
signal for which the RAR window ends earliest.

[78] At S130, the terminal device continues to transmit the subsequent random access signal
to the network device if the termina device fails to detect the random access response
transmitted by the network device at the end of the random access response window.

[79] As an alternative embodiment, S130 includes. continuing to transmit, by the terminal
device, the subsequent random access signal to the network device on a beam on which the at
least one random access signal is transmitted (for example, large blocks in the latter part in
Fig. 4, Fig. 6, Fig. 7, Fig. 8, and Fig. 10 represent the subsequent random access signals
transmitted, and the shapes of the large blocks in the latter part are consistent with those of
the previous large blocks, which means that the same beam is used to transmit the subsequent
random access signals); or continuing to transmit, by the terminal device, the subsequent
random access signal to the network device on a beam other than that beam on which the at
least one random access signal is transmitted (for example, the shapes of the large blocks in
the latter part in Fig. 3 and Fig. 5 are inconsistent, which means that different random beams
are used to transmit the subsequent random access signals).

[80] As an alternative embodiment, the method 100 further includes: stopping transmitting, by
the terminal device, the subsequent random access signal to the network device if the random
access response transmitted by the network device is detected in the random access response
window by the terminal device.

[81]As an dlternative embodiment, stopping transmitting, by the termina device, the
subsequent random access signal to the network device if the random access response
transmitted by the network device is detected in the random access response window by the
terminal device includes. stopping transmitting, by the terminal device, a random access
signal, which is not transmitted, of the random access signals which should be transmitted in
multiple times and the subsequent random access signal to the network device when the
random access response transmitted by the network device is detected by the terminal device
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before ending of the random access response window.

[82] Specifically, the network device may configure the terminal device to transmit random
access signals in multiple times so that if part of random access signals of the random access
signals which should be transmitted in multiple times has been transmitted by the terminal
device when the RAR is detected by the terminal device in the RAR window of the random
access signals transmitted in multiple times, the terminal device does not need to transmit the
random access signal that is not transmitted of the random access signals which should be
transmitted in multiple times to the network device. As such, the signaling overhead can be
reduced while reducing the delay of random access. For example, in Fig. 9, after transmitting
the first random access signal by the terminal device, the terminal device may start a random
access response window after a specific time period to detect whether a random access
response transmitted by the network device is received. Assuming that the network device
specifies that the random access response window is a common random access response
window shared by four random access signals, it is possible that the terminal device receives
the random access signal response transmitted by the network device after transmitting the
second random access signal, then the termina device may stop transmitting the remaining
two random access signals to the network device.

[83]Fig. 2 is a schematic diagram of a method 200 for random access according to an
embodiment of the present application. Fig. 2 shows steps or operations of the method for
random access provided in an embodiment of the present application. These steps or
operations, however, are merely examples, and embodiments of the present application can
also perform other operations or modifications of individual operations in Fig. 2. The method
200 includes processings as follows.

[84] At S210, the terminal device continuously transmits random access signas to the
network device in multiple times.

[85] Optionally, S210 includes: continuously transmitting, by the terminal device, the random
access signals to the network device on a same beam in multiple times (for example, the first
two large blocks of the same shape shown in Fig. 12 and Fig. 14 represent that the random
access signals are transmitted in two times on the same beam); or continuously transmitting,
by the terminal device, the random access signals to the network device in multiple times on
different beams (for example, the first two large blocks of different shapes shown in Fig. 11
and Fig. 13 represent that the random access signals are transmitted in two times on different
beams).

[86] Optionally, continuously transmitting, by the terminal device, the random access signals
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to the network device in multiple times on different beams includes. continuously
transmitting, by the terminal device, a first part of random access signals of the random
access signals to the network device on a first beam; continuously transmitting, by the
terminal device, a second part of random access signals of the random access signals to the
network device on a second beam, wherein the first beam is different from the second beam
(for example, the first two large blocks in vertical lines in Figs. 15 and 16 represent the first
beam on which random access signals are transmitted in two times, and the third and fourth
large blocks in oblique lines in Figs. 15 and 16 represent the second beam on which random
access signals are transmitted in two times).

[87] At S220, detecting, by the terminal device, a random access response transmitted by the
network device in a plurality of random access response windows corresponding to
continuous transmissions in multiple times of the random access signals, wherein one
transmission of that of the random access signals transmitted in multiple times is
corresponding to one of the plurality of random access response windows.

[88] Optionally, S220 includes. starting, by the terminal device, a random access response
window corresponding to each of transmissions of the random access signals when the each
transmission is completed by the terminal device, and detecting, by the terminal device, the
random access response transmitted by the network device in the plurality of random access
response windows (for example, the positions where the horizontal line startsin Fig. 11 to Fig.
16 represent the time when the random access response window is started, each of the
positions where the horizontal line starts in Fig. 11 to Fig. 16 is after each block, that is, the
random access response window corresponding to each transmission of the random access
signal is started when the each transmission of the random access signal has been completed).
[89] At S230, the terminal device continues to transmit a subsequent random access signal to
the network device if the terminal device fails to detect the random access response
transmitted by the network device in the plurality of random access response windows.

[90] It should be understood that, continuing to transmit, by the terminal device, a subsequent
random access signa to the network device can be: continuing to transmit, by the terminal
device, the subsequent random access signal to the network device during a specific period
after the terminal device fails to detect the random access response transmitted by the
network device in the plurality of random access response windows, wherein the specific
period here can be configured by the network and/or specified in a protocol and embodiments
of the present application have no limits on this; continuing to transmit, by the terminal
device, a subsequent random access signal to the network device can also be: continuing to
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transmit, by the terminal device, the subsequent random access signal to the network device if
the terminal device fails to detect the random access response transmitted by the network
device at the ends of the plurality of random access response windows.

[91] Optionally, S230 includes: continuing to transmit, by the terminal device, the subsequent
random access signal to the network device on a beam on which the random access signals
are transmitted (for example, large blocksin the latter part in Fig. 11, Fig. 13, Fig. 15 and Fig.
16 represent a subsequent random access signal transmitted, and the shape of the large blocks
in the latter part is consistent with that of the previous large blocks, which means that the
same beam is used to transmit the subsequent random access signal); or continuing to
transmit, by the terminal device, the subsequent random access signal to the network device
on a beam other than that beam on which the random access signals are transmitted. (for
example, the shapes of the large blocks in the latter part in Fig. 12 and Fig. 14 are
inconsistent, which means that different random beams are used to transmit the subsequent
random access signals).

[92] It should be understood, continuously transmitting, by the terminal device, the random
access signals to the network device on different beams in multiple times, for example, the
terminal device continuously transmits the random access signals to the network device on
different beams in multiple times, can be that the terminal device continuously transmits the
random access signals to the network device on different beams in multiple times. In
embodiments of the present application, the beams used for transmitting the random access
signals in multiple times may be same or different. That is, the beam for each transmission of
the transmissions in multiple times of the random access signals is identical, or the beams
respectively for at least two of the transmissions in multiple times of the random access
signals are different.

[93] Optionally, at S230, the terminal device continues to transmit the subsequent random
access signal to the network device if the terminal device fails to detect the random access
response transmitted by the network device before ending of each of the plurality of random
access response windows. For example, in Fig. 11, Fig. 12 and Fig. 15, the end of each
horizontal line represents the end of the random response window, and the large blocks in the
latter part represent that the subsequent random access signa is retransmitted, and the
subsequent random access signal is transmitted after all the horizontal linesin Fig. 11, Fig. 12
and Fig. 15 end, which means that the terminal device continues to transmit the subsequent
random access signal to the network device when the random access response is not detected
at the ends of all the windows.
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[94] Optionally, S230 includes: continuing to transmit, by the terminal device, the subsequent
random access signal to the network device if the terminal device fails to detect the random
access response transmitted by the network device before ending of any one of the plurality
of random access response windows.

[95] Optionally, the method 200 further includes: stopping transmitting, by the terminal
device, the subsequent random access signal to the network device if the random access
response transmitted by the network device is detected in the plurality of random access
response windows by the terminal device.

[96] Optionally, the terminal device stops transmitting a random access signal, which is not
transmitted, of the random access signals which should be transmitted in multiple times and
the subsequent random access signal to the network device when the random access response
transmitted by the network device is detected by the terminal device in any one of the
plurality of random access response windows.

[97] For example, it can be configured by the network and/or prescribed in a protocol that the
terminal device transmits N random access signals which correspond to N random access
response windows, and if the terminal device has transmitted N-2 random access signals
when the random access response transmitted by the network device is detected by the
terminal device in any one of the random access response windows, then the terminal device
does not need to transmit the remaining two random access signals to the network device.
That is, the random access response is detected in only the N-2 random access response
windows, that is, as long as a plurality of random access response windows are started,
detections can be made in paralel in these windows, and whenever the random access
response is detected, the remaining random access signals are stopped from being transmitted
to the network device.

[98] As an example, in Figs.11, 12 and 15, the end of each horizontal line represents the end
of the random response window, and the large blocks in the latter part represent that the
subsequent random access signal is retransmitted. In Figs.13, 14 and 16, the subsequent
random access signal is transmitted immediately after the end of the lowermost horizonta
line. The horizontal lines from bottom to top respectively indicate the random access
response window of the first random access signal, the random access response window of
the second random access signal, the random access response window of the third random
access signal and the random access response window of the fourth random access signal. If
no random access response is detected in any one of the random access response window of
the second random access signal, the random access response window of the third random
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access signal and the random access response window of the fourth random access signal
when the lowermost horizontal line ends, the terminal device continues to transmitting a
subsequent random access signal to the network device. As another example, in a case that
the random access response window of the first random access signal ends and the second
random access signal has been transmitted, if the random access response is detected in the
random access response window of the second random access signal and at this time the third
and fourth random access signals have not been transmitted, which means that there are no
random access response windows of the third and fourth random access signals, then the
terminal device stops to transmit the third and fourth random access signals to the network
device.

[99] Twelve methods for random accesses provided by embodiments of the present
application are described below with reference to Figs.3 to 16. In each of the figures, alarge
block represents a beam, a horizontal line represents a RAR window, and a small block
represents a detected RAR. Large blocks of the same shape represent that same beam is used
to transmit the random access signals, and large blocks of different shapes represent that
different beams are used to transmit the random access signals. Here, same shape refers to
that lines of the large blocks are same, and different shapes refers to that lines of the large
blocks are different.

[100] It should be understood that the multiple methods for random access provided by
embodiments of the present application described below may be configuration of the terminal
device performed by the network device. For example, the network device may transmit
indication information to the terminal device so as to indicate the terminal device to adopt the
one or more random access methods as follows; one or more of the multiple methods for
random access provided by embodiments of the present application described below may be
specified in a protocol. Embodiments of the present application have no limits on this.

[101] It should also be understood that the resources used in the multiple methods for
random access provided by embodiments of the present application described below may be
configured by the network device to the termina device by using a downlink control message;
or the protocol may specify that the terminal device make the random access on a specific
resource. Embodiments of the present application have no limits on this.

[102] Thefirst method includes four steps as below:

[103] Stepl: the termina device repeatedly transmits random access signals on one beam
(the large blocks consisting of vertical lines in Fig. 3 and Fig. 4) in multiple times, wherein

the times of transmissions of the random access signals may be configured by the network, or
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may be a default value specified by a protocol, for example 1.

[104] Step 2: the terminal device starts a RAR window at a certain moment (where the
horizontal line starts) after repeatedly transmitting the random access signals on one beam in
multiple times, and detects the RAR in the RAR window, wherein the random access signals
transmitted in multiple times share one RAR window.

[105] Step 3: the terminal device stops transmitting a random access signal if one or more
RARs are detected in the RAR window by the terminal device; the terminal device needs to
retransmit the random access signa if no RAR is detected in the RAR window by the
terminal device. Specifically, the random access signa is retransmitted in Step 4.

[106] Step 4: the terminal device may continue to transmit at least one random access
signa on the beam on which the random access signals are transmitted in multiple times (the
four large blocks in Fig. 4 use the same vertical line, representing that same beam is used for
the random access signal transmitted previously and the random access signal transmitted
later) in a manner of previously transmitting the random access signals in multiple times; or
the terminal device continues to transmit the random access signals in multiple times on a
new beam (the first two large blocks in Fig. 3 are different in the shape from the next two
large blocks, which represent that different beams are used for the random access signal
transmitted previoudy and the random access signal transmitted later). Certainly,
retransmitting the random access signals in multiple times in Fig. 3 and Fig. 4 may aso be
reconfigured by the network device. That is, as long as the RAR is not detected by the
terminal device in the RAR window, the network device may configure the manner of
retransmitting the random access signal, for example, through broadcast, multicast or the like.
Embodiments of the present application have no limits on this.

[107] The second method includes four steps as below:

[108] Step 1: the terminal device transmits a first random access signal, starts a RAR
window at a certain moment after the random access signal is transmitted, and continues to
transmit a random access signal until a RAR is received in a RAR window. Same beam can
be used to continue to transmit the random access signal. As shown in Fig. 5, the block
consisting of vertical lines, which is below the beginning of the horizontal line, indicates that
the original beam is used to continue to transmit the random access signal, and the random
access signals transmitted in multiple times by the termina device share a common RAR
window.

[109] Step2, the termina device detects the RAR in the RAR window.

[110] Step 3: if the RAR is detected by the termina device in the RAR window, it
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indicates that the random access is successful; if the RAR is not detected by the terminal
device in the RAR window, then the terminal device retransmits the random access signal to
the network device, specifically in Step 4.

[111] Step 4, the termina device may continue to transmit at least one random access
signal on anew beam (in Fig. 5, the shape of the last two large blocks is different from that of
the first two large blocks, which indicates that a different beam is used to retransmit the
random access signals), until the RAR is detected, which indicates that the random access is
successful. The terminal device may aso continue to transmit at least one random access
signal on the beam on which the random access signals are previously transmitted in multiple
times (the last two large blocks in Fig. 6 adopt the same shape as the first two large blocks,
which indicates that the same beam is used to retransmit the random access signals), until the
RAR is detected, which indicates that the random access is successful.

[112] Thethird method includes four steps as below:

[113] Stepl, the terminal device transmits random access signals in multiple times to the
network device on different beams (the first two large blocks of different shapesin Fig. 11
represent two different beams). For example, if random access signals need to be transmitted
in four times, and the terminal device has two available beams for transmitting random access
signals, then the terminal device may use one to transmit random access signals for two times,
and the other to transmit the random access signals for another two times; or the terminal
device may use one to transmit the random access signals for one time, and the other to
transmit the random access signals for other three times; if the terminal device has four
available beams for transmitting the random access signals, then the termina device may use
each to transmit the random access signal for one time. Specifically, as to which beams can
be used by the terminal device to transmit the random access signals in multiple times, the
terminal device may determine beams for transmitting the random access signals according to
acertain rule (for example, a pattern).

[114] Step 2, after transmissions in multiple times of the random access signals on
different beams are completed by the terminal device, the terminal device starts a RAR
window at a specific time (i.e. the position where the horizontal line starts), and detects the
RAR in the RAR window which is a common RAR shared by the foregoing random access
signals transmitted in multiple times.

[115] Step 3: the terminal device stops transmitting the random access signa if one or
more RARs are detected in the RAR window by the terminal device; the terminal device
needs to retransmit the random access signal, specifically in Step 4, if an RAR is not detected
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in the RAR window by the terminal device.

[116] Step 4: the terminal device may continue to transmit at least one random access
signa on the beam on which the random access signals are transmitted in multiple times (the
first two large blocks with different shapes and the last two large blocks with different shapes
in Fig. 7 represents that same beam is used for the random access signal transmitted
previously and the random access signal transmitted later, that is, those beams used before
retransmitting are also used for retransmitting), in a manner of previoudly transmitting the at
least one random access signal in multiple times, until the RAR is detected which indicates
that the random access is successful.

[117] Thefourth method includes four steps as below:

[118] Step 1: the terminal device transmits the random access signal on a first beam (the
first large block in Fig. 8) in the first time at first, starts a RAR window at a certain moment
after the random access signal is transmitted, and continues to transmit a random access
signal until a RAR is received in a RAR window. Same beam can be used to continue to
transmit the random access signal. As shown in Fig. 8, the block consisting of oblique lines,
which is below the beginning of the horizontal line, indicates that a new second beam is used
to continue to transmit the random access signal. The random access signals transmitted by
the terminal device on the first and second beams share a common RAR window.

[119] Step2, theterminal device detects the RAR in the RAR window.

[120] Step 3: if the RAR is detected by the terminal device in the RAR window, it
indicates that the random access is successful; if the RAR is not detected by the terminal
device in the RAR window, then the terminal device retransmits the random access signal to
the network device, specifically in Step 4.

[121] Step 4: the terminal device may continue to transmit the random access signal at
least once on the first and second beams (the last two large blocks of different shapes in Fig.
8 represent the first and second beams), until the RAR is detected which indicates that the
random access is successful. The terminal device may also continue to transmit the random
access signal at least once on a new beam, until the RAR is detected which indicates that the
random access is successful.

[122] Thefifth method includes four steps as below:

[123] Stepl: the termina device transmits the random access signals in multiple times on
one beam, and then continues to transmit the random access signals in multiple times on
another beam or on the same beam, and repeats the above (as shown in Fig. 9), wherein the
number of transmissions of the random access signals on each beam may be same or different.
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For example, the network device can configure the terminal device to transmit the random
access signals for four times on each of three beams, and the total number of transmissions of
the random access signals is 12. Or the network device may also configure the terminal
device to transmit the random access signals for different times on different beams. For
example, the random access signals are transmitted for 2 times on the first beam, 4 times on
the second beam, and 6 times on the third beam. Embodiments of the present application
have no limits on this.

[124] Step 2: after all the random access signals are transmitted in Step 1, a RAR window
is started at a specific time, which means that the random access signals transmitted in
multiple times correspond to one RAR window, and the RAR is detected in the RAR window.
[125] Step 3: If the RAR is detected in the RAR window, it indicates that the random
access is successful; if the RAR is not detected in the RAR window, the random access signal
needs to be retransmitted, specifically in Step 4.

[126] Step 4, the random access signa may be retransmitted using the foregoing
transmitting method. For example, the terminal device transmits the random access signalsin
multiple times on one beam, and then continues to transmit the random access signals
multiple times on another beam, wherein the number of transmissions of the random access
signals on each beam can be same or different. Or, the subsequent random access signal may
be transmitted in a manner configured by the network and/or specified by the protocol, which
isnot limited by embodiments of the present application.

[127] The sixth method includes four steps as below:

[128] Stepl: the terminal device transmits the random access signals in multiple times on
one beam, and then continues to transmit the random access signals in multiple times on
another beam or on the same beam, and repeats the above (as shown in Fig. 10), wherein the
number of transmissions of the random access signals on each beam may be same or different.
For example, the network device can configure the terminal device to transmit the random
access signals for four times on each of three beams, and the total number of transmissions of
the random access signals is 12. Or the network device may also configure the terminal
device to transmit the random access signals for different times on different beams. For
example, the random access signals are transmitted for 2 times on the first beam, 4 times on
the second beam, and 6 times on the third beam. Embodiments of the present application
have no limits on this.

[129] Step 2, after the first transmission of the random access signal on the first beam in
Step 1 is completed by the terminal device, a RAR window is started at a specific time (the
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large block below the beginning of the horizonta line in Fig. 10 indicates continuing to
transmit the random access signal), which means that the random access signals transmitted
in multiple times correspond to one RAR window, and the RAR is detected in the RAR
window. That is, the RAR window is started earlier, and is started at a specific time after the
first transmission of the random access signa is completed. Here, the specific time after the
first transmission of the random access signal is completed may be configured by the network
or specified by the protocol.

[130] Step 3: If the RAR is detected in the RAR window, it indicates that the random
access is successful; if the RAR is not detected in the RAR window, the random access signal
needs to be retransmitted, specifically in Step 4.

[131] Step 4, the random access signal may be retransmitted using the foregoing
transmitting method. For example, the terminal device transmits the random access signalsin
multiple times on one beam, and then continues to transmit the random access signals
multiple times on another beam, wherein the number of transmissions of the random access
signals on each beam can be same or different. Or, the subsequent random access signal may
be transmitted in a manner configured by the network and/or specified by the protocol, which
is not limited by embodiments of the present application.

[132] Thatisto say, in thefirst to sixth methods, the transmissions in multiple times of the
random access signals corresponding to one RAR window, wherein the RAR window is
started either after all of the random access signals are transmitted in some of the methods, or
after the first transmission of the random access signal is completed in others of the methods.
[133] The seventh method includes four steps as below:

[134] Stepl, the terminal device transmits random access signals in multiple times to the
network device on different beams (the first two large blocks of different shapes in Fig. 11
represent two different beams). For example, if random access signals need to be transmitted
in four times, and the terminal device has two available beams for transmitting random access
signals, then the terminal device may use one to transmit random access signals for two times,
and the other to transmit the random access signals for another two times; or the terminal
device may use one to transmit the random access signals for one time, and the other to
transmit the random access signals for other three times; if the terminal device has four
available beams for transmitting the random access signals, then the terminal device may use
each to transmit the random access signal for one time. Specifically, as to which beams can
be used by the terminal device to transmit the random access signals in multiple times, the
terminal device may determine beams for transmitting the random access signals according to
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acertain rule (for example, a pattern).

[135] Step 2, each transmission of a random access signal by the terminal device
corresponds to one RAR window. As shown in Fig. 11, the random access signas are
transmitted in two times on two different beams, corresponding to two RAR windows. The
RAR window corresponding to each transmission of the random access signa is started from
the specific time after the transmission of the random access signal. The specific time here
can be configured by the network and/or specified in the protocol. Optionally, multiple
transmissions of the random access signals may correspond to at least one RAR window. For
example, four transmissions of the random access signals correspond to three RAR windows.
The specific corresponding relationship between the number of transmissions of the random
access signals and the number of RAR windows may be configured by the network or
specified by the protocol, which is not limited by embodiments of the present application.
[136] Step 3: if the RAR is not detected in RAR windows of all of the random access
signals, the random access signal needs to be retransmitted, specificaly in Step 4.

[137] Step 4, the termina device may continue to transmit the random access signals in
multiple times on the beam on which the random access signals are previously transmitted in
multiple times (the two large blocks in latter part of Fig. 11 adopt different shapes, and the
shapes of the first two large blocks are also different, representing that different beams are
used to previoudly transmit the random access signals in multiple times, and these different
beams used in previous transmissions are used later to retransmit the random access signals),
until the RAR is detected which indicates that the random access is successful.

[138] The eighth method includes four steps as below:

[139] Stepl, the terminal device transmits random access signals to the network device in
multiple times on a same beam (the first two large blocks of same shape in Fig. 12 represent
two identical beams). For example, if two random access signals need to be transmitted, and
the terminal device has one beam available for transmitting a random access signal, then the
random access signals can be transmitted in two times in the beam.

[140] Step 2, each transmission of a random access signal by the terminal device
corresponds to one RAR window. As shown in Fig. 12, the random access signals are
transmitted in two times on a same beam, corresponding to two RAR windows. The RAR
window corresponding to each transmission of the random access signdl is started from the
specific time after the transmission of the random access signal. Optionally, multiple
transmissions of the random access signals may correspond to at least one RAR window. For
example, four transmissions of the random access signals correspond to three RAR windows.
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The specific corresponding relationship between the number of transmissions of the random
access signals and the number of RAR windows may be configured by the network or
specified by the protocol, which is not limited by embodiments of the present application.
[141] Step 3: if the RAR is not detected in RAR windows of all of the random access
signals, the random access signal needs to be retransmitted, specifically in Step 4.

[142] Step 4: the termina device may continue to transmit the random access signals in
multiple times on the beam on which the random access signals are previously transmitted in
multiple times (the last two large blocks in Fig. 12 adopt a different shape from that of the
first two large blocks, which indicates that a different beam is used to transmit the random
access signals than previously used), until the RAR is detected, which indicates that the
random access is successful.

[143]  The ninth method includes four steps as below:

[144] Stepl, the terminal device transmits random access signals in multiple times to the
network device on different beams (the first two large blocks of different shapes in Fig. 13
represent two different beams). For example, if random access signals need to be transmitted
in four times, and the terminal device has two available beams for transmitting random access
signals, then the terminal device may use one to transmit random access signals for two times,
and the other to transmit the random access signals for another two times; or the terminal
device may use one to transmit the random access signals for one time, and the other to
transmit the random access signals for other three times; if the terminal device has four
available beams for transmitting the random access signals, then the termina device may use
each to transmit the random access signal for one time. Specifically, as to which beams can
be used by the terminal device to transmit the random access signals in multiple times, the
terminal device may determine beams for transmitting the random access signals according to
acertain rule (for example, a pattern).

[145] Step 2, each transmission of a random access signal by the terminal device
corresponds to one RAR window. As shown in Fig. 13, the random access signas are
transmitted in two times on two different beams, corresponding to two RAR windows. The
RAR window corresponding to each transmission of the random access signal is started from
the specific time after the transmission of the random access signal. Optionally, multiple
transmissions of the random access signals may correspond to at least one RAR window. For
example, four transmissions of the random access signals correspond to three RAR windows.
The specific corresponding relationship between the number of transmissions of the random
access signals and the number of RAR windows may be configured by the network or
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specified by the protocol, which is not limited by embodiments of the present application.
[146] Step 3, if each transmission of the random access signal correspond to one RAR
window, and when the RAR window of the first transmission of the random access signal
which is transmitted on the first beam ends, the terminal device fails to receive the RAR
transmitted by the network device, then the terminal device retransmits the random access
signal on the beam on which the first transmission of the random access signa is performed,
without waiting for endings of RAR windows of al the random access signals. For example,
in Fig. 13, the RAR is not received before ending of the lower horizontal line, and the random
access signal is retransmitted before the upper horizontal line ends. As such, the delay of
random access of the terminal device can be reduced. Specifically, the retransmitting of the
random access signal is performed in Step 4.

[147] Step 4, the termina device may continue to transmit the random access signals in
multiple times on the beam on which the random access signals are previously transmitted in
multiple times (the two large blocks in latter part of Fig. 13 adopt different shapes, and the
shapes of the first two large blocks are aso different, representing that different beams are
used to previoudly transmit the random access signals in multiple times, and these different
beams used in previous transmissions are used later to retransmit the random access signals),
until the RAR is detected which indicates that the random access is successful.

[148] Thetenth method includes four steps as below:

[149] Stepl, the terminal device transmits random access signals to the network device in
multiple times on a same beam (the first two large blocks of same shape in Fig. 14 represent
two identical beams). For example, if two random access signals need to be transmitted, and
the terminal device has one beam available for transmitting a random access signal, then the
random access signals can be transmitted in two times in the beam.

[150] Step 2, each transmission of the random access signal by the terminal device
corresponds to one RAR window. As shown in Fig. 14, two transmissions of the random
access signals on the same beam correspond to two RAR windows. The RAR window of
each transmission of the random access signa is started from a specific time after the
transmission of the random access signal. Optionally, multiple transmissions of the random
access signals may correspond to at least one RAR window. For example, four transmissions
of the random access signals correspond to three RAR windows. The specific corresponding
relationship between the number of transmissions of the random access signals and the
number of RAR windows may be configured by the network or specified by the protocal,
which is not limited by embodiments of the present application.
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[151] Step 3, if each transmission of the random access signal correspond to one RAR
window, and when the RAR window of the first transmission of the random access signal
ends, the terminal device fails to receive the RAR transmitted by the network device, then the
terminal device retransmits the random access signal, without waiting for endings of RAR
windows of all the random access signals. For example, in Fig. 14, the RAR is not received
before ending of the lower horizontal line, and the random access signal is retransmitted
before the upper horizontal line ends. As such, the delay of random access of the terminal
device can be reduced. Specifically, the retransmitting of the random access signal is
performed in Step 4.

[152] Step 4: the terminal device may continue to transmit the random access signalsin at
least one time on a new beam (the last two large blocks in Fig. 14 adopt a different shape
from that of the first two large blocks, which indicates that a different beam is used to
transmit the random access signals than previously used), until the RAR is detected, which
indicates that the random access is successful.

[153] The eleventh method includes four steps as below:

[154] Stepl: the termina device transmits the random access signals in multiple times on
one beam, and then continues to transmit the random access signals in multiple times on
another beam or on the same beam, and repests the above (as shown in Fig. 15), wherein the
number of transmissions of the random access signals on each beam may be same or different.
For example, the network device can configure the terminal device to transmit the random
access signals for four times on each of three beams, and the total number of transmissions of
the random access signals is 12. Or the network device may aso configure the terminal
device to transmit the random access signals for different times on different beams. For
example, the random access signals are transmitted for 2 times on the first beam, 4 times on
the second beam, and 6 times on the third beam. Embodiments of the present application
have no limits on this.

[155] Step 2, if each transmission of the random access signa correspond to one RAR
window, and multiple transmissions of random access signals are performed on each beam,
then each beam corresponds to a plurality of RAR windows, so that multiple beams
correspond to a plurality of RAR windows; or al transmissions of random access signals on
each beam correspond to one RAR window, so that the multiple beams correspond to the
plurality of RAR windows. For example, if there are three beams, four transmissions of
random access signals are performed on each beam, and each beam corresponds to one RAR
window, then there may be three RAR windows; or each transmission of the random access
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signal corresponds to one RAR window, then there may be 12 windows. The terminal device
detects the RAR in multiple RAR windows.

[156] Step 3, as long as one RAR is detected in the plurality of RAR windows, it is
considered that the random access is successful; if the RAR is not detected in the plurality of
RAR windows, the random access signal needs to be retransmitted by the terminal device,
specifically in Step 4.

[157] Step 4, the random access signal may be retransmitted using the foregoing
transmitting method. For example, the terminal device transmits the random access signalsin
multiple times on one beam, and then continues to transmit the random access signals
multiple times on another beam, wherein the number of transmissions of the random access
signals on each beam can be same or different. Or, the subsequent random access signal may
be transmitted in a manner configured by the network and/or specified by the protocol, which
is not limited by embodiments of the present application.

[158] Thetwelfth method includes four steps as below:

[159] Stepl: the termina device transmits the random access signals in multiple times on
one beam, and then continues to transmit the random access signals in multiple times on
another beam or on the same beam, and repests the above (as shown in Fig. 16), wherein the
number of transmissions of the random access signals on each beam may be same or different.
For example, the network device can configure the terminal device to transmit the random
access signals for four times on each of three beams, and the total number of transmissions of
the random access signals is 12. Or the network device may aso configure the terminal
device to transmit the random access signals for different times on different beams. For
example, the random access signals are transmitted for 2 times on the first beam, 4 times on
the second beam, and 6 times on the third beam. Embodiments of the present application
have no limits on this.

[160] Step 2, if each transmission of the random access signal correspond to one RAR
window, and multiple transmissions of random access signals are performed on each beam,
then each beam corresponds to a plurality of RAR windows, so that multiple beams
correspond to a plurality of RAR windows; or al transmissions of random access signals on
each beam correspond to one RAR window, so that the multiple beams correspond to the
plurality of RAR windows. For example, if there are three beams, four transmissions of
random access signals are performed on each beam, and each beam corresponds to one RAR
window, then there may be three RAR windows; or each transmission of the random access
signal corresponds to one RAR window, then there may be 12 windows. The terminal device
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detects the RAR in multiple RAR windows.

[161] Step 3, if each transmission of the random access signal correspond to one RAR
window, and when the RAR window of the first transmission of the random access signal
ends, the terminal device fails to receive the RAR transmitted by the network device, then the
terminal device retransmits the random access signal, without waiting for endings of RAR
windows of all the random access signals. For example, in Fig. 16, the RAR is not received
before ending of the lowest horizontal line, and the random access signal is retransmitted
before the upper horizontal line ends. As such, the delay of random access of the terminal
device can be reduced. Specificaly, the retransmitting of the random access signal is
performed in Step 4.

[162] Step 4: the terminal device may continue to transmit the random access signalsin at
least one time on the beam on which the random access signals are previously transmitted in
multiple times (in Fig. 16, the shape of the latter beam pair is identical to that of the previous
beam pair, which indicates that the later transmissions in multiple times of the random access
signals use the same beam previously used), until the RAR is detected, which indicates that
the random access is successful.

[163] That isto say, from the seventh to twelfth method, each transmission of the random
access signal corresponds to one RAR window, so that multiple transmissions of the random
access signals correspond to a plurality of RAR windows. If a RAR is not detected in one of
the plurality of RAR windows, then the random access signal needs to be retransmitted. Some
methods can detect whether a RAR is received or not in the plurality of RAR windows, and
some methods can detect whether RAR is received or not in a RAR window which is started
earliest.

[164] Fig. 17 isaschematic block diagram of a device 300 for random access according to
an embodiment of the present application, wherein the device can be the terminal device in
the method 100. As shown in Fig. 17, the device 300 includes: a transmitting module 310 and
a processing module 320; wherein,

[165] the transmitting module 310 is configured to transmit at least one random access
signal to a network device;

[166] the processing module 320 is configured to detect a random access response
transmitted by the network device in a random access response window corresponding to
continuous transmissions in multiple times of random access signals, wherein the continuous
transmissions in multiple times of the random access signals comprise continuous

transmission of the at |east one random access signal;
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[167] The transmitting module 310 is further configured to continue to transmit a
subsequent random access signal to the network device, if the random access response
transmitted by the network device is not detected at the end of the plurality of random access
response windows.

[168] As an dternative embodiment, transmission of the at least one random access signal
comprises transmissions in multiple times of the random access signals, and the processing
module 320 is specifically configured to: start the random access response window and detect
the random access response transmitted by the network device in the random access response
window, if the continuous transmissions in multiple times of the random access signals are
completed by the transmitting module 310.

[169] As an aternative embodiment, the processing module 320 is specifically configured
to: start the random access response window and detect the random access response
transmitted by the network device in the random access response window, if transmission of a
first random access signal of the at least one random access signal is completed by the
transmitting module 310.

[170] As an dternative embodiment, the transmitting module 310 is specifically
configured to: continue to transmit the subsequent random access signal to the network
device on a beam on which the at least one random access signal is transmitted; or, continue
to transmit the subsequent random access signal to the network device on a beam other than
that beam on which the at least one random access signal is transmitted.

[171] As an aternative embodiment, the transmitting module 310 is further configured to:
continuously transmit the at least one random access signal to the network device on a same
beam; or, continuously transmit the at least one random access signal to the network device
on different beams.

[172] As an dternative embodiment, the transmitting module 310 is specifically further
configured to: transmit afirst part of random access signals of the at least one random access
signal to the network device on afirst beam; transmit a second part of random access signals
of the at least one random access signal to the network device on a second beam, wherein the
first beam is different from the second beam.

[173] As an dternative embodiment, the processing module 320 is further configured to:
stop transmitting the subsequent random access signal to the network device if the random
access response transmitted by the network device is detected in the random access response
window.

[174] As an dternative embodiment, the processing module 320 is further configured to:
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stop transmit a random access signal, which is not transmitted, of the random access signals
which should be transmitted in multiple times and the subsequent random access signal to the
network device when the random access response transmitted by the network device is
detected before ending of the random access response window.

[175] Fig. 18 isaschematic block diagram of a device 400 for random access according to
an embodiment of the present application, wherein the device can be the terminal device in
the method 200. As shown in Fig. 18, the device 400 includes. a transmitting module 410 and
a processing module 420; wherein,

[176] the transiting module 410 is configured to continuously transmit random access
signals to a network device in multiple times;

[177] the processing module 420 is configured to detect a random access response
transmitted by the network device in a plurality of random access response windows
corresponding to continuous transmissions in multiple times of the random access signals,
wherein one transmission of that of the random access signals transmitted in multiple timesis
corresponding to one of the plurality of random access response windows,

[178] the transmitting module 410 is further configured to: continue to transmit a
subsequent random access signal to the network device if the random access response
transmitted by the network device is not detected in the plurality of random access response
windows.

[179] As an dternative embodiment, the processing module 420 is specifically configured
to: start a random access response window corresponding to each of transmissions of the
random access signals when the each transmission is completed by the transmitting module,
and detect the random access response transmitted by the network device in the plurality of
random access response windows.

[180] As an dternative embodiment, the transmitting module 410 is specificaly
configured to: continue to transmit the subsequent random access signal to the network
device on abeam on which the random access signal's are transmitted; or, continue to transmit
the subsequent random access signal to the network device on abeam other than that beam on
which the random access signals are transmitted.

[181] As an dternative embodiment, the transmitting module 410 is specifically further
configured to: continuously transmit the random access signals to the network device on a
same beam; or, continuously transmit the random access signals to the network device on
different beams.

[182] As an dternative embodiment, the transmitting module 410 is specifically further
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configured to: continuously transmit a first part of random access signas of the random
access signals to the network device on afirst beam; continuously transmit a second part of
random access signals of the random access signals to the network device on a second beam,
wherein the first beam is different from the second beam.

[183] As an alternative embodiment, the processing module 420 is further configured to:
stop transmitting the subsequent random access signal to the network device if the random
access response transmitted by the network device is not detected before ending of each of
the plurality of random access response windows.

[184] As an dternative embodiment, the processing module 420 is specifically further
configured to: continue to transmit the subsequent random access signal to the network
device if the random access response transmitted by the network device is not detected before
ending of any one of the plurality of random access response windows.

[185] As an aternative embodiment, the processing module 420 is further configured to:
stop transmitting the subsequent random access signal to the network device if the random
access response transmitted by the network device is detected in the plurality of random
access response windows.

[186] As an aternative embodiment, the processing module 420 is specifically configured
to: stop transmitting a random access signal, which is not transmitted, of the random access
signas which should be transmitted in multiple times and the subsequent random access
signa to the network device when the random access response transmitted by the network
device is detected in any one of the plurality of random access response windows.

[187] Fig. 19 isaschematic block diagram of a device 500 for random access according to
an embodiment of the present application, for example, the device can be the terminal device
in the method 100. As shown in Fig. 19, the terminal device 500 includes a transceiver 510
and a processor 520.

[188] Wherein the transceiver 510 is configured to transmit at least one random access
signa to a network device; the processor 520 is configured to: detect a random access
response transmitted by the network device in a random access response window
corresponding to continuous transmissions in multiple times of random access signals,
wherein the continuous transmissions in multiple times of the random access signals
comprise continuous transmission of the at least one random access signal; The transceiver
510 is further configured to: continue to transmit a subsequent random access signal to the
network device, if the random access response transmitted by the network device is not
detected at the end of the plurality of random access response windows.
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[189] It should be understood that the device 500 can be corresponding to that terminal
device in the method 100 and can implement corresponding functions of that terminal device
in the method 100, which are omitted herein for the sake of brevity.

[190] Fig. 20isaschematic block diagram of a random access device 600 according to an
embodiment of the present application, the device can be the terminal device in the method
200. As shown in Fig. 20, the network device 600 includes a transceiver 610 and a processor
620.

[191] The transceiver 610 is configured to continuously transmit random access signals to
a network device in multiple times; the processor 620 is configured to: detect a random
access response transmitted by the network device in a plurality of random access response
windows corresponding to continuous transmissions in multiple times of the random access
signas, wherein one transmission of that of the random access signal's transmitted in multiple
times is corresponding to one of the plurality of random access response windows; the
transceiver 610 is further configured to: continue to transmit a subsequent random access
signal to the network device if the random access response transmitted by the network device
is not detected in the plurality of random access response windows.

[192] It should be understood that the device 600 can be corresponding to that terminal
device in the method 200 and can implement corresponding functions of that terminal device
in the method 200, which are omitted herein for the sake of brevity.

[193] It should be understood that, in embodiments of the present application, the
processor 320 may be a central processing unit (CPU), and the processor may also be a
general-purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), afield programmable gate array (FPGA) or other programmable logic device,
discrete gate or transistor logic device, discrete hardware components, etc. The
general-purpose processor may be a microprocessor, or the processor may be any
conventional processor or the like.

[194] It should be understood that, the term “and/or” herein only describes an association
relationship between associated objects and indicates that there may be three relationships.
For example, A and/or B may indicate that there are three cases where A exists separately, A
and B exist at the same time, and B exists separately. In addition, the character “/” herein
generaly indicates that an “or” relationship exists between associated objects.

[195] It should be understood that, in various embodiments of the present application, the
values of the sequence numbers of the above processes do not mean the order of execution,
and the order of execution of each process should be determined by its function and internal
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logic, and should not be considered as any limitation to embodiments of the present
application.

[196] It may be appreciated by an ordinary person skilled in the art that various units and
algorithm steps of various examples described in conjunction with the embodiments
disclosed herein may be implemented in electronic hardware, or a combination of electronic
hardware and computer software.

[197] Whether these functions are implemented in hardware or software depends on
specific applications and design constraints of technical solutions. A person skilled in the art
may implement the described functions with different methods for each of specific
applications, but such implementations shall not be regarded as going beyond the scope of the
present application.

[198] A person skilled in the art may clearly understand that for the sake of convenience
and conciseness in description, corresponding processes in the forgoing method embodiments
can be referenced for the specific work processes of the systems, devices and units described
in the above, which are not further described herein.

[199] In several embodiments provided by the present application, it should be understood
that the disclosed systems, devices and methods may be implemented by other means. For
example, the device embodiments described above are merely schematic. For example, the
partitioning of the units may be a partitioning in logical functions. There may be other
manners for partitioning in actual implementation. For example, multiple units or
components may be combined together or integrated into another system, or some features
can be omitted or not executed. In addition, mutual couplings or direct couplings or
communication connections that are shown or discussed may be indirect couplings or
communication connections through some interfaces, devices or units, and may be in
electrical, mechanical or other forms.

[200] The units described as separated components may be or may not be physically
separated. The components shown as units may be or may not be physical units, that is, they
may be located in one place or may be distributed on a plurality of network units. Part or all
of the units may be selected according to actual needs to achieve the purposes of the solutions
of the embodiments of the present application.

[201] Inaddition, al functiona unitsin the embodiments of the present application may be
integrated into one processing unit. Or, each unit exists independently in physics. Or, two or
more units may be integrated into one unit.

[202] The functiona units, if implemented in the form of the software functional unit and

35



10

15

sold or used as a standalone product, may be stored in a computer-readable storage medium.
Based on such an understanding, the technical solution of the present application in essence,
or the part that contributes to the prior art, or the part of the technical solution, may be
embodied in the form of a software product. The computer software product is stored in a
storage medium and includes a plurality of instructions for a computer device (which may be
a personal computer, a server, a network device or the like) to execute all or part of the steps
of the method described in the embodiments of the present application. The foregoing storage
medium includes various media that may store program codes, such as a USB flash disk, a
mobile hard disk, aread-only memory (ROM), arandom access memory (RAM), a magnetic
disk, an optical disk, or the like.

[203] The above description is merely a specific implementation mode of the present
application, but the scope of protection of the present application is not limited to this. Any
modification or replacement that would be readily conceived by any person skilled in the art
within the scope of the technology disclosed in the present application should be within the
scope of protection of the present application. Therefore, the scope of protection of the

present application shall be defined by the claims.
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WHAT ISCLAIMED IS:

1. A method for random access, comprising:

continuoudly transmitting, by a terminal device, at least one random access signal to a
network device;

detecting, by the terminal device, a random access response transmitted by the network
device in a random access response window corresponding to continuous transmissions in
multiple times of random access signals, wherein the continuous transmissions in multiple
times of the random access signals comprise continuous transmission of the at least one
random access signal;

continuing to transmit, by the termina device, a subsequent random access signal to the
network device if the terminal device fails to detect the random access response transmitted

by the network device before ending of the random access response window.

2. The method of claim 1, wherein transmission of the at least one random access signal
comprises transmissions in multiple times of the random access signal's; and

wherein detecting, by the terminal device, a random access response transmitted by the
network device in a random access response window corresponding to continuous
transmissions in multiple times of random access signals comprises:

starting, by the terminal device, the random access response window and detecting, by the
terminal device, the random access response transmitted by the network device in the random
access response window, if the continuous transmissions in multiple times of the random
access signals are completed by the terminal device.

3. The method of claim 1, wherein detecting, by the terminal device, a random access
response transmitted by the network device in a random access response window
corresponding to continuous transmissions in multiple times of random access signals
comprises.

starting, by the terminal device, the random access response window and detecting, by the
terminal device, the random access response transmitted by the network device in the random
access response window, if transmission of a first random access signal of the at least one

random access signal is completed by the terminal device.

4. The method of any one of claims 1-3, wherein continuing to transmit, by the terminal
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device, a subsequent random access signal to the network device comprises:

continuing to transmit, by the terminal device, the subsequent random access signal to the
network device on abeam on which the at least one random access signal is transmitted; or
continuing to transmit, by the terminal device, the subsequent random access signal to the
network device on a beam other than that on which the at least one random access signal is
transmitted.

5. The method of any one of claims 1-4, wherein continuously transmitting, by a terminal
device, at least one random access signal to a network device comprises:

continuously transmitting, by the terminal device, the at least one random access signal to the
network device on a same beam; or

continuoudly transmitting, by the terminal device, the at least one random access signal to the

network device on different beams.

6. The method of any one of clams 1 to 5, further comprising:
stopping transmitting, by the terminal device, the subsequent random access signa to the
network device if the random access response transmitted by the network device is detected
in the random access response window by the terminal device.

7. The method of clam 6, wherein stopping transmitting, by the terminal device, the
subsequent random access signal to the network device if the random access response
transmitted by the network device is detected in the random access response window by the
terminal device comprises:

stopping transmitting, by the termina device, a random access signal, which is not
transmitted, of the random access signals which should be transmitted in multiple times and
the subsequent random access signal to the network device when the random access response
transmitted by the network device is detected by the terminal device before ending of the

random access response window.

8. A method for random access, comprising:

continuoudly transmitting, by aterminal device, random access signals to a network device in
multiple times;

detecting, by the terminal device, a random access response transmitted by the network
device in a pluraity of random access response windows corresponding to continuous
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transmissions in multiple times of the random access signals, wherein one transmission of
that of the random access signals transmitted in multiple times is corresponding to one of the
plurality of random access response windows,

continuing to transmit, by the termina device, a subsequent random access signal to the
network device if the terminal device fails to detect the random access response transmitted
by the network device within the plurality of random access response windows.

9. The method of claim 8, wherein detecting, by the terminal device, a random access
response transmitted by the network device in a plurality of random access response windows
corresponding to continuous transmissions in multiple times of random access signals
comprises.

starting, by the terminal device, a random access response window corresponding to each of
transmissions of the random access signals when the each transmission is completed by the
termina device, and detecting, by the termina device, the random access response

transmitted by the network device in the plurality of random access response windows.

10. The method of claim 8 or 9, wherein continuing to transmit, by the terminal device, a
subsequent random access signal to the network device comprises:

continuing to transmit, by the terminal device, the subsequent random access signal to the
network device on abeam on which the random access signals are transmitted; or

continuing to transmit, by the terminal device, the subsequent random access signal to the
network device on a beam other than that on which the random access signals are transmitted.

11. The method of any one of claims 8 to 10, wherein continuing to transmit, by the terminal
device, a subsequent random access signal to the network device if the terminal device fails
to detect the random access response transmitted by the network device within the plurality of
random access response windows comprises.

continuing to transmit, by the terminal device, the subsequent random access signal to the
network device if the terminal device fails to detect the random access response transmitted
by the network device before ending of each of the plurality of random access response

windows.

12. The method of any one of claims 8 to 11, further comprising:

stopping transmitting, by the terminal device, the subsequent random access signal to the
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network device if the random access response transmitted by the network device is detected

in the plurality of random access response windows by the terminal device.

13. The method of claim 12, wherein stopping transmitting, by the terminal device, the
subsequent random access signal to the network device if the random access response
transmitted by the network device is detected in the pluraity of random access response
windows by the terminal device comprises:

stopping transmitting, by the terminal device, the subsequent random access signa to the
network device in the plurality of random access response windows if the random access
response transmitted by the network device is detected in any one of the plurality of random

access response windows by the terminal device.

14. A device for random access, comprising:

a transmitting module configured to transmit at least one random access signal to a network
device;

a processing module configured to detect a random access response transmitted by the
network device in a random access response window corresponding to continuous
transmissions in multiple times of random access signals, wherein the continuous
transmissions in multiple times of the random access signals comprise continuous
transmission of the at least one random access signdl;

the transmitting module is further configured to: continue to transmit a subsequent random
access signal to the network device if the terminal device fails to detect the random access
response transmitted by the network device before ending of the random access response

window.

15. The device of claim 14, wherein transmission of the at least one random access signal
comprises transmissions in multiple times of the random access signals, and the processing
module is specifically configured to:

start the random access response window and detect the random access response transmitted
by the network device in the random access response window, if the continuous transmissions

in multiple times of the random access signals are completed by the transmitting module.

16. The device of claim 14, wherein the processing module is further configured to:

start the random access response window and detect the random access response transmitted
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by the network device in the random access response window, if transmission of a first
random access signal of the at least one random access signa is completed by the

transmitting module.

17. The device of any one of claims 14 to 16, wherein the processing module is further
configured to:

stop transmitting the subsequent random access signal to the network device if the random
access response transmitted by the network device is detected in the random access response

window.

18. A device for random access, comprising:

a transiting module configured to continuously transmit random access signals to a network
device in multiple times;

a processing module configured to detect a random access response transmitted by the
network device in a plurality of random access response windows corresponding to
continuous transmissions in multiple times of the random access signals, wherein one
transmission of that of the random access signals transmitted in multiple times is
corresponding to one of the plurality of random access response windows,

the transmitting module is further configured to: continue to transmit a subsequent random
access signal to the network device if the random access response transmitted by the network

device is not detected in the plurality of random access response windows.

19. The device of claim 18, wherein the processing module is specifically configured to:

start a random access response window corresponding to each of transmissions of the random
access signals when the each transmission is completed by the transmitting module, and
detect the random access response transmitted by the network device in the plurality of

random access response windows.

20. A device for random access, comprising:
a transceiver and a processor, wherein the transceiver and the processor are configured to
implement a method for random access of any one of claims 1 to 7, or implement a method

for random access of any one of claims 8 to 13.

41



