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DESCRIPTION

Description

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This disclosure claims priority to a Chinese patent application No. 201710189324 .8 filed
on March 27, 2017.

TECHNICAL FIELD

[0002] The present invention relates to the field of wireless communications, and specifically
relates to a method and a device for indicating a random access physical resource, and a
storage medium thereof.

BACKGROUND

[0003] In the new generation mobile communications system, system networking will be
performed on carrier frequencies higher than those used in 2G, 3G, and 4G systems.
Currently, the frequency bands widely recognized by the industry and identified by international
organizations are mainly 3 GHz to 6 GHz, and 6 GHz to 100 GHz. With respect to networking
frequencies of early communications systems, these frequency bands are relatively high, have
greater loss in propagation, and have a relatively smaller coverage radius under the same
power. This also determines that the beamforming technology needs to be adopted for
increasing the coverage radius in the networking of the new generation mobile
communications system. The initial access has higher requirements for coverage, and requires
a coverage range greater than that required by the service. The beamforming technology is
even more essential.

[0004] For the new generation mobile communications system in which beamforming is widely
used, one beam cannot completely cover an entire cell, and a plurality of beams are needed to
cover the entire cell or a sector in the traditional sense. If the plurality of beams cannot be
transmitted at the same time, a process of beam scanning in the time dimension is required to
cover the entire cell or sector. For downlink common signals or channels such as
synchronization signals, broadcast channels, common control channels, common traffic
channels, etc., a seamless coverage of the entire cell needs to be ensured, and the beam is
required to meet the coverage requirement. When the plurality of beams cannot be transmitted
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at the same time, a complete process of beam scanning must be gone through so that the
corresponding common signals or common information can be read by terminals at all possible
positions in the cell. After reading the random access configuration message carried by the
common signal or the common information, the terminal may initiate random access according
to the random access physical resource notified in the random access configuration message.
At this time, if the base station needs to transmit a message to the terminal, which beam is a
preferred beam that can successfully transmit information to the terminal is at least required to
be known since a single beam cannot cover the entire cell. A technical solution is not provided
in the related art. If the base station randomly selects one beam or transmits a message to a
specific terminal in all beams, this causes a wrong selection of a beam by the base station so
that the terminal fails to receive the message, or a waste of beam resources because of a use
of all beams to transmit the message to a specific terminal.

[0005] WO 2016/086144 A1 relates to initial access in high frequency wireless systems, and
discloses a method according to the preamble of the independent claims.

[0006] EP 3 032 910 A1 discloses a method and system for configuring random access
channel resources.

SUMMARY

[0007] The invention is defined in the independent claims. Dependent claims describe
preferred embodiments.

[0008] For the method and device for indicating a random access physical resource and the
storage medium thereof in the present invention, the base station configures the internal
structure of the random access slot through the broadcast channel. If the internal structure of
such a random access slot is known by the terminal (e.g., user equipment (UE)) in advance,
the UE may transmit a random access request in a corresponding random access slot once a
beam is detected by the UE itself, such that after the random access request is received by the
base station, the base station knows which beam is detected by the terminal, and then
successfully transmits information to the terminal by using the beam. For example, the
association relationship between the downlink synchronization signal block or the reference
signal and the first random access slot is notified through a system message according to the
internal structure of the random access slot. Since the downlink synchronization signal block or
the reference signal is transmitted by the beam, if the terminal detects a certain
synchronization signal block or reference signal or detects the synchronization signal block or
the reference signal with the best received signal quality, the first random access physical
resource is determined according to the association relationship, and a random access request
is transmitted on the first random access physical resource, the base station may determine
which beam may be detected by the terminal or that the beam with the highest received signal
strength is detected by the terminal according to the random access physical resource where
the random access request transmitted currently by the terminal is located. If the beam
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determined by this method is used to transmit information to the terminal, the information has a
higher probability of being successfully received by the terminal. Obviously the problem that
which beam transmits the information to the specific terminal cannot be determined by the
terminal in the related art is solved. At the same time, by adopting a beam determined in such
a manner to transmit information, the probability that the terminal successfully receives the
information transmitted by the base station may be improved.

BRIEF DESCRIPTION OF DRAWINGS

[0009] The drawings are used to provide a further understanding of the technical solutions of
the present invention, constitute a part of the specification, and explain the technical solutions
of the present invention in conjunction with the embodiments and examples of the present
disclosure.

FIG. 1 is a flowchart of a method for indicating a random access physical resource according
to an embodiment 1 of the present invention;

FIG. 2 is a structural diagram of a device for indicating a random access physical resource
according to the embodiment 1 of the present invention;

FIG. 3 is a flowchart of a method for indicating a random access physical resource according
to an embodiment 2 of the present invention;

FIG. 4 is a structural diagram of a device for indicating a random access physical resource
according to the embodiment 2 of the present invention;

FIG. 5 is a diagram illustrating a corresponding relationship between a synchronization signal
block and a random access physical resource subset according to an embodiment of the
present invention;

FIG. 6 is a diagram illustrating a synchronization signal burst set according to an embodiment
of the present invention;

FIG. 7 is a diagram showing a slot according to an embodiment of the present invention;

FIG. 8 is a schematic diagram showing a mapping relationship between a downlink
synchronization signal block or reference signal, an occasion and a random access channel
(RACH) slot according to an example 1 of an embodiment of the present invention;

FIG. 9 is a schematic diagram showing another mapping relationship between a downlink
synchronization signal block or reference signal, an occasion and a RACH slot according to the
example 1 of the embodiment of the present invention;

FIG. 10 is a schematic diagram showing another mapping relationship between a downlink
synchronization signal block or reference signal, an occasion and a RACH slot according to the
example 1 of the embodiment of the present invention;
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FIG. 11 is a schematic diagram showing a mapping relationship between a downlink
synchronization signal block or reference signal, an occasion and a RACH slot according to an
example 2 of an embodiment of the present invention; and

FIG. 12 is a schematic diagram showing another mapping relationship between a downlink
synchronization signal block or reference signal, an occasion and a RACH slot according to the
example 2 of the embodiment of the present invention.

DETAILED DESCRIPTION

[0010] Objects, technical solutions and advantages of the present invention will be clearer from
a detailed description of embodiments of the present invention in conjunction with the
drawings. It should be noted that if not in collision, the embodiments and features therein in the
present disclosure may be combined with each other.

[0011] The steps illustrated in the flowcharts of the drawings may be executed by, for example,
a set of computer-executable instructions in a computer system. Moreover, although the
flowcharts illustrate a logical order of execution, the steps illustrated or described may, in some
cases, be executed in an order different from that herein.

[0012] A study found that random access physical resources are common resources for all
beams, and no subset of random access physical resources is specifically configured for a
certain beam. The advantage is that the random access physical resources are a large
resource pool for all beams, the resource selection range is larger, and the collision probability
of random access can be reduced when the access density is not high, while the disadvantage
is also obvious. No resource subset for a specific beam direction exists, and it is difficult for the
base station to determine the downlink beam preferred by the terminal through the resource
selected by the terminal. Therefore, in the embodiments, the base station will notify to
configure an internal structure of the random access resource, and after the internal structure
is known by the terminal, the terminal selects a random access resource and transmits a
random access request according to the internal structure and the beam detected by the
terminal itself. For example, the terminal will obtain the association relationship between a
downlink synchronization signal block or a reference signal and the first random access slot,
and the downlink synchronization signal block or the reference signal has a corresponding
relationship with a specific beam. Thus, if the terminal chooses to initiate random access on
the first random access slot, the beam that may be successfully detected by the terminal may
be easily determined by the terminal, so that which beam is used to transmit the information to
the terminal is determined. Thereby, the success rate of transmitting information to the terminal
is improved.

Embodiment 1
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[0013] As shown in FIG. 1, a method for indicating a random access physical resource is
provided and may include the steps described below.

[0014] In a step 101, an internal structure of a random access slot is semi-statically configured
through a broadcast channel.

[0015] In a step 102, and according to the invention, a terminal is notified of an association
relationship between a downlink synchronization signal block or a reference signal (the
reference signal is not according to the invention) and a first random access slot through a
system message.

[0016] The step 101 may include: determining the internal structure of the random access slot,
and semi-statically broadcasting the internal structure of the random access slot through the
broadcast channel. In this way, the internal structure of the random access slot configured by a
base station may be received by the terminal on the broadcast channel. The base station
semi-statically broadcasts the internal structure of the random access slot, that is, in a semi-
static period corresponding to every other semi-static period, the base station broadcasts the
internal structure of the random access slot once through the broadcast channel.

[0017] The step 102 may include: determining an association relationship between the
downlink synchronization signal block and the first random access slot, and/or determining an
association relationship between the reference signal and the first random access slot
according to the internal structure of the random access slot, and notifying the terminal of the
determined association relationship through the system message.

[0018] In practical application, a plurality of random access slots may be involved in the
association relationship between the downlink synchronization signal block or the reference
signal and the random access slot, and N random access slots may be provided (as described
below). The first random access slot in the embodiment represents the first slot of the plurality
of random access slots, and the random access slots may be fully expressed by the starting
point plus the number. Optionally, the number N may be separately notified, and the first
random access slot may also be separately notified.

[0019] According to the invention, the internal structure of the random access slot comprises

the number of symbols occupied by random access of the uplink part in the random access
slot; and

the number of random access channel (RACH) occasions for the uplink part in the random
access slot.
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[0020] In an implementation mode, the internal structure of the random access slot is a slot in
which the downlink part is dominant or a slot in which the uplink part is dominant.

[0021] In an implementation mode, the internal structure of the random access slot is
configured according to a random access preamble format. For example, the internal structure
of the random access slot is configured according to a random access preamble format that
needs to be supported.

[0022] In an implementation mode, in the time domain, the association relationship between
the downlink synchronization signal block or the reference signal and the first random access
slot may be that: the k-th random access slot after the downlink synchronization signal block or
the reference signal is the first random access slot, where k is a positive integer.

[0023] In another implementation mode, in the time domain, the association relationship
between the downlink synchronization signal block or the reference signal and the first random
access slot may be: the association relationship between the downlink synchronization signal
block or the reference signal and the first random access slot is related to an index of the
downlink synchronization signal block or the reference signal in the time domain. For example,
the random access slot may select the same index of the downlink synchronization signal block
or the reference signal, or the random access slot may be obtained by performing function
calculation on the index of the downlink synchronization signal block or the reference signal.
Here, the index may be an index number.

[0024] In an implementation mode, the method further includes: determining an association
relationship between the synchronization signal block or the reference signal and N random
access slots, and notifying the terminal in an explicit or implicit manner, where N is an integer
greater than or equal to 1 or a fraction greater than 0 and less than 1. In practical application,
no clear sequence exists for the determination and notification of the association relationship
between the synchronization signal block or the reference signal and N random access slots to
the terminal practical application and the notification of the association relationship between
the synchronization signal block or the reference signal and the first random access slot in the
embodiment. Here, if the terminal is notified in the explicit manner, the notification is
implemented through a clear information indication. If the terminal is notified in the implicit
manner, the method may include: a corresponding relationship between a certain message or
signal and an association relationship is established in advance, and then the message or
signal is transmitted. The association relationship is not explicitly indicated, but the terminal
may determine the indicated association relationship according to the above-mentioned
corresponding relationship.

[0025] In an implementation mode, the number N may be determined by at least one of the
following configurations or any combination thereof:

random access channel preamble format;

random access slot configuration; and
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a length of a random access signal.

[0026] In an implementation mode, the step in which the internal structure of the random
access slot is semi-statically configured through the broadcast channel includes one of the
steps described below.

[0027] The association relationship between every synchronization signal block or reference
signal in the synchronization signal burst set and the respective corresponding first random
access slot is the same.

[0028] Each of the synchronization signal blocks or reference signals in the synchronization
signal burst set has an association relationship respectively configured.

[0029] In an implementation mode, each of the random access slots provides one or more
frequency domain resources as random access time-frequency resources.

[0030] The above-mentioned method of the embodiment may be implemented through a base
station, a transmission-reception point (TRP), or other similar devices. As shown in FIG. 2, a
device for indicating a random access physical resource is provided and includes a first
configuration module 21 and a first notification module 22.

[0031] The first configuration module 21 is configured to semi-statically configure an internal
structure of a random access slot through a broadcast channel.

[0032] The first notification module 22 is configured to notify a terminal of an association
relationship between a downlink synchronization signal block or a reference signal and a first
random access slot through a system message. For example, the first notification module 22
may be configured to notify the terminal of an association relationship between the downlink
synchronization signal block or the reference signal and the first random access slot through
the system message according to an internal structure of a random access slot.

[0033] In an implementation mode, the internal structure of the random access slot at least
includes one of:

a ratio of a downlink part to an uplink part in the random access slot;

the number of symbols occupied by random access of the uplink part in the random access
slot; and

a time length of a random access physical resource of the uplink part in the random access
slot.
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[0034] In an implementation mode, the internal structure of the random access slot is a slot in
which the downlink part is dominant or a slot in which the uplink part is dominant.

[0035] In an implementation mode, the first configuration module 21 may be configured to set
the internal structure of the random access slot according to a random access preamble
format that needs to be supported.

[0036] In an implementation mode, the first configuration module 21 may further be configured
to determine the association relationship between the downlink synchronization signal block or
the reference signal and the first random access slot in the time domain as that: the k-th
random access slot after the downlink synchronization signal block or the reference signal is
the first random access slot, where k is a positive integer.

[0037] In an implementation mode, the first configuration module 21 may further be configured
to determine an association between the downlink synchronization signal block or the
reference signal and N random access slots; and the first notification module 22 may be further
configured to notify the terminal of the association between the downlink synchronization signal
block or the reference signal and N random access slots in an explicit or implicit manner,
where N is an integer greater than or equal to 1 or a fraction greater than 0 and less than 1.

[0038] In an implementation mode, the number N is determined by at least one of the following
configurations or any combination thereof:

random access channel preamble format;
random access slot configuration; and

a length of a random access signal.

[0039] In an implementation mode, the step in which the first configuration module 21 may be
configured to semi-statically configure the internal structure of the random access slot through
the broadcast channel includes one of the steps described below.

[0040] The association relationship between every synchronization signal block or reference
signal in the synchronization burst set and the respective corresponding first random access
slot is the same.

[0041] Each of the synchronization signal blocks or reference signals in the synchronization
burst set has an association relationship respectively configured.

[0042] In an implementation mode, the first configuration module 21 is further configured to
configure each of the random access slots for providing one or more frequency domain
resources as random access time-frequency resources.
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[0043] According to the invention, the association relationship between the downlink
synchronization signal block and the first random access slot in the time domain is determined
as an index of the downlink synchronization signal block.

[0044] Another device for indicating a random access physical resource includes a processor
and a memory. The memory is configured to store computer-executable instructions which,
when executed by the processor, implement the method described below.

[0045] An internal structure of a random access slot is semi-statically configured through a
broadcast channel.

[0046] A terminal is notified of an association relationship between a downlink synchronization
signal block or a reference signal and a first random access slot through a system message.

[0047] The device for indicating a random access physical resource in the embodiment may
implement all details of the method in the embodiment. The description related to the method
may be referred to. In practical application, the device for indicating a random access physical
resource in the embodiment may implement the above-mentioned functions and the method of
the embodiment by being configured on a base station, a transmission-reception point or other
similar devices, or the device for indicating a random access physical resource in the
embodiment may directly be the base station, the transmission-reception point or other similar
devices. In practical application, the first configuration module 21 and the first notification
module 22 may respectively be implemented by software, hardware, or a combination thereof.
For example, the first configuration module 21 may be implemented by the base station, the
transmission-reception point or other similar devices, and the first notification module 22 may
be implemented by a communications unit of the base station, the transmission-reception point
or other similar devices. For another example, the first configuration module 21 may be
implemented by a processor of the base station, the transmission-reception point or another
similar device, and the first notification module 22 may be implemented by a combination of a
communications unit and the processor of the base station, the transmission-reception point or
other similar devices. No limitation thereto is made herein.

Embodiment 2

[0048] As shown in FIG. 3, a method for indicating a random access physical resource is
provided and may include the steps described below.

[0049] In a step 301, an internal structure of a random access slot semi-statically configured
by a base station or a transmission-reception point (TRP) through a broadcast channel is
received. The internal structure of the random access slot may be used for determining the
type of an association relationship between a downlink synchronization signal block or a
reference signal and a first random access slot, such as, an association relationship between
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the downlink synchronization signal block and the first random access slot which may be the
same as or be different from an association relationship between the reference signal and the
first random access slot.

[0050] In a step 302, a random access slot in use is determined according to an association
relationship between a downlink synchronization signal block or a reference signal from the
base station or the transmission-reception point and the first random access slot. In the step
302, the random access slot in use is determined according to the configured internal structure
of the random access slot.

[0051] In a step 303, a random access signal is transmitted on the determined random access
slot or on a part of the random access slot.

[0052] In practical application, a plurality of random access slots may be involved in the
association relationship between the downlink synchronization signal block or the reference
signal and the random access slot, and N random access slots may be provided (as described
in Embodiment 1). The first random access slot in the embodiment represents the first slot of
the plurality of random access slots, and the random access slots may be fully expressed by
the starting point plus the number. Optionally, the number N may be separately notified, and
the first random access slot may also be separately notified.

[0053] In an implementation mode, the internal structure of the random access slot at least
includes one of:

a ratio of a downlink part to an uplink part in the random access slot;

the number of symbols occupied by random access of the uplink part in the random access
slot; and

a time length of a random access physical resource of the uplink part in the random access
slot; and

the number of RACH occasions for the uplink part in the random access slot.

[0054] In an implementation mode, the internal structure of the random access slot may satisfy
one of the conditions described below.

[0055] The downlink part is dominant in the random access slot.
[0056] The uplink part is dominant in the random access slot.
[0057] In an implementation mode, in the time domain, the association relationship between

the downlink synchronization signal block and the first random access slot is that: the k-th
random access slot after the downlink synchronization signal block or the reference signal is
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the first random access slot, where k is a positive integer. At this time, the step in which the
random access signal is transmitted on the determined random access slot or on a part of the
random access slot may include: transmitting the random access signal by taking the first
random access slot or randomly selecting any random access slot after the first random
access slot as the starting position.

[0058] In an implementation mode, the step in which the random access signal is transmitted
on the determined random access slot or on a part of the random access slot may include:
selecting N random access slots to transmit the random access signal, where N is an integer
greater than or equal to 1 or a fraction greater than 0 and less than 1.

[0059] In an implementation mode, the number N is determined by at least one of the following
configurations or any combination thereof:

random access channel preamble format;
random access slot configuration; and

a length of a random access signal.

[0060] In an implementation mode, the step in which the random access signal is transmitted
on the determined random access slot or on a part of the random access slot may include that
the starting position of the random access signal in the random access slot is determined by
the index number of the downlink synchronization signal block or the reference signal and the
number N.

[0061] In an implementation mode, the method may further include: selecting one or more
frequency domain resources as random access time-frequency resources in each of the
random access slots, so that the random access signal is transmitted on the random access
time-frequency resources.

[0062] In an implementation mode, the step in which the random access signal is transmitted
on the determined random access slot or on a part of the random access slot may include:
determining a frequency domain resource or a frequency domain position in a manner of
frequency domain randomization when the random access signal is transmitted.

[0063] In an implementation mode, the association relationship between the downlink
synchronization signal block or the reference signal and the first random access slot is related
to an index of the downlink synchronization signal block or the reference signal in the time
domain. At this time, the step in which the random access signal is transmitted on the
determined random access slot or on a part of the random access slot may include:
transmitting the random access signal by taking the first random access slot or randomly
selecting any random access slot after the first random access slot as the starting position.
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[0064] The above-mentioned method of the embodiment may be implemented through a
terminal or other similar devices.

[0065] As shown in FIG. 4, a device for indicating a random access physical resource is
provided and may include a second receiving module 41, a second determining module 42 and
a second transmitting module 43.

[0066] The second receiving module 41 is configured to receive an internal structure of a
random access slot semi-statically configured by a base station or a transmission-reception
point (TRP) through a broadcast channel.

[0067] The second determining module 42 is configured to determine a random access slot in
use according to an association relationship between a downlink synchronization signal block
or a reference signal from the base station or the transmission-reception point and a first
random access slot.

[0068] The second transmitting module 43 is configured to transmit a random access signal on
the determined random access slot or on a part of the random access slot.

[0069] In an implementation mode, the internal structure of the random access slot at least
includes one of:

a ratio of a downlink part to an uplink part in the random access slot;
the number of symbols occupied by random access in the random access slot;
a time length of a random access physical resource in the random access slot; and

the number of RACH occasions for the uplink part in the random access slot.

[0070] In an implementation mode, the internal structure of the random access slot satisfies
one of the conditions described below.

[0071] The downlink part is dominant in the random access slot.
[0072] The uplink part is dominant in the random access slot.

[0073] In an implementation mode, in the time domain, the association relationship between
the downlink synchronization signal block or the reference signal and the first random access
slot may be that: the k-th random access slot after the downlink synchronization signal block or
the reference signal is the first random access slot, where k is a positive integer. At this time,
the second transmitting module 43 may be specifically used for transmitting the random access
signal by taking the first random access slot or randomly selecting any random access slot
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after the first random access slot as the starting position.

[0074] In an implementation mode, the second transmitting module 43 may be configured to
select N random access slots to transmit the random access signal. N is an integer greater
than or equal to 1 or a fraction greater than 0 and less than 1. In an implementation mode, the
number N is determined by at least one of the following configurations or any combination
thereof random access channel preamble format; random access slot configuration; and a
length of a random access signal.

[0075] In an implementation mode, the second transmitting module 43 may further be
configured to determine a starting position of the random access signal in the random access
slot through the index number of the downlink synchronization signal block or the reference
signal and the number N.

[0076] In an implementation mode, the second determining module 42 may further be
configured to select one or more frequency domain resources as random access time-
frequency resources in each of the random access slots, so that the random access signal is
transmitted on the random access time-frequency resources.

[0077] In an implementation mode, the second transmitting module 43 may further be
configured to determine a frequency domain resource or a frequency domain position in a
manner of frequency domain randomization when the random access signal is transmitted.

[0078] In an implementation mode, the association relationship between the downlink
synchronization signal block or the reference signal and the first random access slot is related
to an index of the downlink synchronization signal block or the reference signal in the time
domain. At this time, the second transmitting module 43 may be specifically used for
transmitting the random access signal by taking the first random access slot or randomly
selecting any random access slot after the first random access slot as the starting position.

[0079] Another device for indicating a random access physical resource includes a processor
and a memory. The memory is configured to store computer-executable instructions which,
when executed by the processor, implement the method described below.

[0080] An internal structure of a random access slot semi-statically configured by a base
station or a transmission-reception point (TRP) through a broadcast channel is received.

[0081] A random access slot in use is determined according to an association relationship
between a downlink synchronization signal block or a reference signal from the base station or
the transmission-reception point and a first random access slot.

[0082] A random access signal is transmitted on the determined random access slot or on a
part of the random access slot.
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[0083] The device for indicating a random access physical resource in the embodiment may
implement all details of the method in the embodiment. The description related to the method
may be referred to. In practical application, the device for indicating a random access physical
resource in the embodiment may implement the above-mentioned functions and the method of
the embodiment by being configured on a terminal or other similar devices, or the device for
indicating a random access physical resource in the embodiment may directly be the terminal
or other similar devices.

[0084] In practical application, the second receiving module 41, the second determining
module 42, and the second transmitting module 43 may respectively be implemented by
software, hardware, or a combination thereof. For example, the second determining module 42
may be implemented by the terminal or other similar devices. The second receiving module 41
and the second transmitting module 43 may be implemented by a communications unit of the
terminal or other similar devices. For another example, the second determining module 42
may be implemented by a processor of the terminal or other similar devices. The second
receiving module 41 and the second transmitting module 43 may be implemented by a
combination of a communications unit and the processor of the terminal or another similar
device. No limitation thereto is made herein.

Embodiment 3

[0085] An embodiment provides a method for indicating a random access physical resource.
The process is described below.

[0086] An internal structure of a random access slot is semi-statically configured by a base
station or a TRP through a broadcast channel.

[0087] A terminal receives the internal structure of the random access slot semi-statically
configured by the base station or the TRP through the broadcast channel.

[0088] The base station or the TRP notifies the terminal of an association relationship between
a downlink synchronization signal block or a reference signal and a first random access slot
through a system message.

[0089] The terminal determines a random access slot according to the quality of the received
downlink signal or channel and the association relationship between the downlink
synchronization signal block or the reference signal and the first random access slot.

[0090] The terminal transmits a random access signal on the determined random access slot
or on a part of the random access slot.

[0091] For the specific implementation process of the embodiment, reference may be made to
Embodiment 1 and Embodiment 2. Reference may be made to Embodiment 1 and
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Embodiment 2 described above.

[0092] To solve the problem of how the base station obtains the information of the downlink
transmission beam selected by the terminal, it is necessary to consider establishing an
association relationship between the initial downlink signal or channel received by the terminal
and the random access physical resource. These common signals may be various types of
synchronization signals. The common channel may be a broadcast channel, a channel
carrying common control information, a channel carrying a common traffic, or the like.

[0093] The simplest corresponding relationship is to establish a corresponding relationship of a
one-to-one mapping between the downlink signal or channel and a subset of a random access
physical resource pool. As shown in FIG. 5, for example, a certain block of resource carrying
the above-mentioned common signal or channel is referred to as a synchronization signal
block (SS block). The SS block is merely a possible name, and does not limit the functional
features of the carried corresponding downlink signal or channel. Each SS block corresponds
to at least one downlink signal or channel in a specific beam direction or from an antenna port.
The SS block has a one-to-one corresponding relationship with a random access physical
resource subset. For example, as shown in FIG. 5, a one-to-one correspondence exists
between a downlink SS block 1 or a reference signal 1 and a RACH resource 1, a one-to-one
correspondence exists between a downlink SS block 2 or a reference signal 2 and a RACH
resource 2, a one-to-one correspondence exists between a downlink SS block 3 or a reference
signal 3 and a RACH resource 3, and a one-to-one correspondence exists between a downlink
SS block 4 or a reference signal 4 and a RACH resource 4.

[0094] Here, the one-to-one correspondence is a relatively simple corresponding relationship.
The terminal needs to obtain such corresponding relationship for obtaining corresponding
random access physical resources, and then determine the corresponding random access
physical resource according to the selected downlink signal or channel.

[0095] Optionally, the SS block of the base station is the minimum unit carrying the
synchronization signal, and carries a synchronization signal in a beam direction or from an
antenna port. A plurality of SS blocks are combined into a synchronization signal burst (SS
burst) in the time domain, and a plurality of SS bursts are combined into a synchronization
signal burst set (SS burst set) in the time domain. One SS burst set includes synchronization
signals in all beam directions or from antenna ports, and the synchronization signals are
repeatedly transmitted in a period of a SS burst set. An example of a SS burst set is shown in
FIG. 6.

[0096] A random access channel (RACH) occasion is defined as a time-frequency resource
used by a random access signal transmitted in a configured random access preamble format.
The terminal receives the downlink signal or channel and detects the quality thereof to obtain
quality information. For example, the strength of the received signal of the SS block is
detected, a suitable SS block is selected according to the strength of the received signal, and
the time-frequency resource used by the random access channel (RACH) occasion is



DK/EP 3606232 T3

determined by combining the corresponding relationship between the downlink signal or
channel and the subset of the random access physical resource pool. The base station may
indirectly know the SS block preferred by the terminal by receiving the random access signal.

[0097] The random access signal transmitted within the RACH occasion corresponds to all
possible beam directions received in the uplink or to receive antenna ports. All receiving beam
directions or receiving antenna ports are needed by the base station for detecting random
access signals. In a scenario where the base station does not have the beam reciprocity, the
terminal needs to repeatedly transmit the random access signal to ensure that the base station
may obtain the preferred downlink transmit beam and the preferred uplink receive beam
respectively by detecting the random access signal. In the scenario where the base station has
beam reciprocity, the terminal may not need to repeatedly transmit the random access signal.

[0098] When the corresponding relationship between the downlink signal or channel and the
subset of the random access physical resource pool is described, the representation of the
resource occupied by the RACH occasion of the random access physical resource pool is a
logical resource, and the logical resource ultimately needs to be embodied on the physical
resource. Here, the physical resource for transmitting the random access signal is defined as a
random access slot. In the new generation mobile communications system, a slot may be
divided into a downlink slot and an uplink slot. The downlink slot or the uplink slot is not a
simple downlink signal and a downlink channel or an uplink signal and an uplink channel, but
refers to that the downlink signal and the downlink channel have a higher ratio in the downlink
slot or the uplink signal and the uplink channel have a higher ratio in the uplink slot.

[0099] An example of a slot including an uplink slot and a downlink slot is shown in FIG. 7. In
the example shown in FIG. 7, the downlink slot is in a time division duplex (TDD) mode, and
has 14 symbols, where the downlink control channel (DLC) and the synchronization signal
block (SSB) occupy 10 symbols with a ratio of more than 50%, while the uplink signal RACH
and the physical uplink control channel (PUCCH) occupy two symbols. In the example shown in
FIG. 7, the uplink slot is in the TDD mode, and has 14 symbols, where the downlink control
channel (DLC) occupies 2 symbols, and the uplink signal RACH and the PUCCH occupy 10
symbols with a ratio more than 50%.

[0100] Both the downlink slot and the uplink slot may be used to carry the uplink RACH signal,
and the slot used to carry the random access signal is called a random access slot. The
internal structures of the downlink slot and the uplink slot are not limited to the example of FIG.
7. Various configuration possibilities exist. That is, when the internal structure of the slot is
dynamically adjusted, the interval sizes of different slots used to transmit the random access
signal change dynamically. The granularity of the time change is at least one slot. When the
change is the fastest, the number of resources provided by each different random access slot
may be different. When the terminal searches for a physical resource for transmitting the
RACH according to the association relationship between the downlink channel or the downlink
channel (typically a SSB) and a certain subset of the random access physical resource pool
(typically a RACH occasion), the downlink control information (DCI) in the downlink control
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channel in the slot needs to be read to obtain the RACH physical resource, so as to obtain the
allocation of the RACH resources in the internal structure of the slot. Then the specific physical
resource position is obtained through indirect calculation. If the DCI information is always read,
it is very disadvantageous for reducing the power consumption of the terminal. Moreover, due
to the dynamic change of the RACH resources in the random access slot, it is difficult to
generally determine whether the random access physical resources in a SS burst set period
are sufficient.

[0101] Before the type of the random access slot is reconfigured, the internal structure of the
random access slot should remain unchanged. That is, the ratio of the internal downlink and
uplink, the number of symbols occupied by random access, and the time length of the random
access physical resource should remain unchanged. In terms of long-term parameters in units
of days and months, the internal structure of the random access slot is preferably semi-static.
Semi-static configuration may be implemented through the broadcast message. Multiple
options may exist for a configuration set. The option may be a downlink slot, an uplink slot or
the like. The configuration of the random access slot notified in the broadcast message may be
marked with the index of the internal structure of the random access slot. The specific
configuration is selected by the base station according to the random access preamble format
that needs to be supported by the slot. In special cases, a semi-static configuration may
become a completely static curing configuration.

[0102] The base station further needs to determine all random access slots available to the
system. The density of the random access slot and the allocation position of the resource
depend on various factors including: the random access preamble format to be adopted by the
base station, the size of the random access area provided for an uplink transmission in the
internal structure of the random access slot, whether the base station can receive a plurality of
different beams in the frequency domain at the same time, whether the base station has the
reciprocity of beam receiving and transmitting, and the like. The resources (sum of time,
frequency, and code resources) of the RACH occasion provided by the random access slot in a
SS burst set period need to meet at least the corresponding relationship with the downlink SS
block or the reference signal.

[0103] From the perspective of the beam reciprocity of the base station, two examples are
used below to respectively illustrate how to determine a physical resource for transmitting the
RACH, i.e., a random access slot when an association relationship exists between a downlink
signal or a downlink channel (typically a downlink SS block or a reference signal) and a subset
of the random access physical resource pool (typically a RACH occasion).

Example 1

[0104] The example describes in detail the process of determining a physical resource, i.e., a
random access slot, for transmitting the RACH, in the scenario where the base station has no
beam reciprocity.
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[0105] FIG. 8 illustrates a mapping relationship between a downlink SS block or a reference
signal, an occasion, and a RACH slot. Different SS blocks or reference signals correspond to
different RACH occasions. An occasion is a logical resource number and needs to be mapped
into a specific physical RACH slot. FIG. 8 is a typical configuration, that is, one SS block
corresponds to one RACH occasion, and a logical resource of a RACH occasion may right be
carried by a random access physical slot. 8 RACH symbols in the physical slot are taken as an
example, indicating that the same random access symbol and sequence need to be repeated
8 times, so that the base station performs training and detection on 8 different receive beams.
Here, a cyclic prefix (CP) of the random access signal and the guard period (GP) for
differentiating slot downlink and uplink may share resources. A guard time (GT) of the random
access signal and the PUCCH may share resources.

[0106] FIG. 9 is a second typical configuration, that is, one downlink SS block or reference
signal corresponds to one RACH occasion, and a logical resource of one RACH occasion may
be carried by a plurality of, two in the example, random access physical slots. A total of 16
RACH symbols exist in two physical slots. The same random access symbol and sequence
need to be repeated 16 times, so that the base station performs training and detection on 16
different receive beams. An uplink slot 1 and an uplink slot 2 may be continuously transmitted,
or may be discontinuously transmitted. If a SS burst set period is long and contains more SS
blocks, the corresponding RACH occasion is also longer, and more RACH physical slots are
mapped.

[0107] FIG. 10 is a third typical configuration, that is, one downlink SS block or reference signal
corresponds to one RACH occasion, and the logical resource of a plurality of occasions may be
carried by one random access physical slot. A total of 8 RACH symbols exist in one physical
slot. The same random access symbol and sequence of a same RACH occasion need to be
repeated 4 times, so that the base station performs training and detection on 4 different
receive beams.

[0108] Obviously, the above three typical mapping relationships may cover one-to-one, one-to-
many, and many-to-one mapping relationships between RACH occasions and random access
physical resources under the condition that the base station does not have beam reciprocity.
The base station needs to at least notify the terminal SS block of the mapping relationship
between the downlink SS block or the reference signal and the initial RACH slot. For example,
a rank number of a RACH slot, after the downlink SS block or the reference signal, where the
initial access may be performed is notified. In particular, in the case of a many-to-one
relationship between the RACH occasion and the random access physical resource, a rank
number of a slot in which the initial access may be performed need be notified, and a specific
starting position in the slot need be determined. The specific starting position in the slot may be
directly notified and, in addition, may be indirectly determined by the index number of the
downlink SS block or the reference signal and the number of random access signals that can
be carried in one physical slot.
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[0109] The base station may further notify how many RACH slots may be mapped with one
downlink SS block or reference signal, that is, how many RACH slots may be used by the
random access signal corresponding to the downlink SS block or reference signal to transmit a
random access signal. This number relationship is inversely related to the number of random
access signals that may be carried in one RACH slot. The number of RACH slots here may not
only be an integer greater than or equal to 1, but may also be a fraction greater than 0 and
less than 1, such as 0.5, indicating that the random access signal may use only a half RACH
slot, and such as 0.25, indicating that the random access signal may occupy only 1/4 of the
RACH slots. The number of RACH slots that may be used by the random access signal
corresponding to the downlink SS block or the reference signal may also be indirectly
calculated through the configured physical random access channel format and the length of
the random access signal.

[0110] For all downlink SS blocks or reference signals in a SS burst set, the above single
mapping relationship may be applied to all downlink SS blocks or reference signals. Each
downlink SS block or reference signal may also be considered to have an independent
mapping relationship. The configuration of the independent mapping relationship requires
more signaling overhead. From the perspective of saving signaling overhead, a single mapping
relationship is more advantageous for all downlink SS blocks or reference signals in a unified
configuration. If the RACH resources that need to be mapped with each downlink SS block or
reference signal are not uniform, the RACH resources required for each downlink SS block or
reference signal may be added in the frequency domain or the code domain.

Example 2

[0111] The example describes in detail the process of determining a physical resource, i.e., a
random access slot, for transmitting the RACH, in the scenario where the base station has
beam reciprocity.

[0112] When the base station has beam reciprocity, which is different from the scenario where
the base station has no beam reciprocity, the random access symbol and sequence do not
need to be repeated multiple times to meet the needs of scanning by the receive beam of the
base station, while it is not excluded that the sequence or symbol is repeated for enhancing
coverage. As described above, the random access signal transmitted within the RACH
occasion corresponds to all possible beam directions received in the uplink or to receive
antenna ports. When the beam has reciprocity, a representation form of the RACH occasion is
different from that under the condition of no reciprocity. FIG. 11 illustrates a mapping
relationship between a downlink SS block or a reference signal, an occasion, and a RACH slot.
Different downlink SS blocks or reference signals in a same SS burst set correspond to one
RACH occasion. An occasion is a logical resource number and needs to be mapped into a
specific physical RACH slot.FIG. 11 is a typical configuration, that is, one downlink SS block or
reference signal corresponds to a part of resources (corresponding to receive beams of the
base station) of one RACH occasion, logical resources of one RACH occasion are carried by a
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plurality of random access physical slots, while a certain downlink SS block or reference signal
corresponds to one of the plurality of random access physical slot.

[0113] FIG. 12 shows another possible typical configuration, that is, one downlink SS block or
reference signal corresponds to a part of resources (corresponding to receive beams of the
base station) of one RACH occasion, and logical resources of one RACH occasion are carried
by a plurality of random access physical slots, while certain downlink SS blocks or reference
signals correspond to one of the plurality of random access physical slots. That is, one random
access physical slot is mapped to a plurality of downlink SS blocks or reference signals.

[0114] One downlink SS block or reference signal corresponding to a plurality of random
access physical slots is also a possibility, similar to the configuration shown in FIG. 9 of
Example 1, and will not be described again.

[0115] A certain commonality in the mapping relationship between the downlink SS block or the
reference signal and the random access slot exists whether the base station has beam
reciprocity or not.

[0116] Similarly, the base station needs to at least notify the terminal of the mapping
relationship between the downlink SS block or the reference signal and the initial RACH slot.
For example, a rank number of a RACH slot, after the downlink SS block or the reference
signal, where the initial access may be performed is notified. In particular, in the case of a
many-to-one relationship between the downlink SS block or the reference signal and the
random access physical resource, a rank number of a slot in which the initial access may be
performed need be notified, and a specific starting position in the slot need be determined. The
specific starting position in the slot may be directly notified and, in addition, may be indirectly
determined by the index number of the downlink SS block or the reference signal and the
number of random access signals that can be carried in one physical slot.

[0117] The base station may further notify the terminal of the mapping relationship between
the downlink SS block or the reference signal and the initial RACH slot in other implementation
modes. For example, the association relationship between the downlink SS block or the
reference signal and the initial RACH slot in the time domain is related to the index of the
downlink SS block or the reference signal. In short, if the index of the downlink SS block or the
reference signal is i, the RACH slot whose index is i or whose functional relationship is i is the
associated initial RACH slot.

[0118] The base station may further notify how many RACH slots may be mapped with one
downlink SS block or reference signal, that is, how many RACH slots may be used by the
random access signal corresponding to the downlink SS block or reference signal to transmit a
random access signal. This number relationship is inversely related to the number of random
access signals that may be carried in one RACH slot. The number of RACH slots here may not
only be an integer greater than or equal to 1, but may also be a fraction greater than 0 and
less than 1, such as 0.5, indicating that the random access signal may use only a half RACH
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slot, and such as 0.25, indicating that the random access signal may occupy only 1/4 of the
RACH slots. The number of RACH slots that may be used by the random access signal
corresponding to the downlink SS block or the reference signal may also be indirectly
calculated through the configured physical random access channel format and the length of
the random access signal.

[0119] For all downlink SS blocks or reference signals in a SS burst set, the above single
mapping relationship may be applied to all downlink SS blocks or reference signals. Each
downlink SS block or reference signal may also be considered to have an independent
mapping relationship. More signaling overhead is needed for a configuration of independent
mapping relationships (for example, the mapping relationship of a SS block 0 is k=4, the
mapping relationship of a SS block 1 is k=3, and the mapping relationship of a SS block 2 is
k=6, where k is not a uniform value). From the perspective of saving signaling overhead, a
single mapping relationship is more advantageous for all downlink SS blocks or reference
signals in a unified configuration. If the RACH resources that need to be mapped with each
downlink SS block or reference signal are not uniform, the RACH resources required for each
downlink SS block or reference signal may be added in the frequency domain or the code
domain.

[0120] The above notification and indication methods apply not only to a single terminal user,
but also to a multi-user scenario. If multiple users prefer the same downlink SS block or
reference signal and initiate random access, interference with each other is avoided for the
multiple users in a manner of frequency domain or code domain randomization. The frequency
domain randomization is preferred, and the position of the frequency domain is determined by
the terminal itself.

[0121] In addition, the present disclosure further provides a computer-readable storage
medium storing computer-executable instructions which, when executed, implement any one of
the above-mentioned methods for indicating a random access physical resource, such as
implementing the method illustrated in FIG. 1 and/or FIG. 3.

[0122] Optionally, in the embodiment, the storage medium may include, but is not limited to, a
USB flash drive, a read-only memory (ROM), a random access memory (RAM), a mobile hard
disk, a magnetic disk, an optical disk or another medium capable of storing program codes.

[0123] Optionally, the storage medium is a non-transitory storage medium.

[0124] Optionally, in the embodiment, a processor executes the steps in the methods
described in the above embodiments according to the program codes stored in the storage
medium.

[0125] Optionally, for specific examples in the embodiment, reference may be made to the
examples described in the above embodiments and optional implementation modes, and
repetition will not be made in the embodiment.
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[0126] It should be understood by those skilled in the art that all or some steps in the methods
described above may be implemented by relevant hardware (such as a processor) as
instructed by programs, and the programs may be stored in a computer-readable storage
medium, such as a read-only memory, a magnetic disk, an optical disk or the like. Optionally,
all or some steps in the embodiments described above may also be implemented by using one
or more integrated circuits. Accordingly, the various modules/units in the embodiments
described above may be implemented by hardware. For example, the functions of these
modules/units may be implemented by one or more integrated circuits. These modules/units
may also be implemented in the form of software function modules. For example, the functions
of these modules/units may be implemented by using a processor to execute
programs/instructions stored in a memory. Embodiments of the present disclosure are not
limited to any specific combination of hardware and software.

[0127] The above illustrate and describe the basic principles, main features and advantages of
the present disclosure. The present disclosure is not limited to the above embodiments. The
above embodiments and specification describe only the principles of the present disclosure.
Various modifications and improvements may be made in the present disclosure.

INDUSTRIAL APPLICABILITY

[0128] In the present disclosure, the base station will configure an internal structure of the
random access slot, and notify the terminal of the association relationship between the
downlink SS block and the first random access slot through the system message according to
the internal structure of the random access slot. Thus, after the corresponding downlink SS
block or the reference signal is successfully detected by the terminal, the terminal initiates a
random access request on the first random access slot according to the association
relationship, and then the base station may know which beam may be used to successfully
transmit information to the terminal. The problem that which beam used to transmit the
information to the terminal cannot be determined is solved, and the success rate of
transmitting information to the terminal by the base station is improved at the same time, which
has positive industrial effect and characterizes simple implementation and good application
prospects.
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Patentkrav

1. Fremgangsmade, der omfatter:

konfigurering af en intern struktur af en abning med direkte tilgang gennem en
udsendelseskanal,

hvor den interne struktur af den ene abning med direkte tilgang omfatter:

et antal symboler, der er optaget af en direkte adgang af en uplink-del i den
ene abning med direkte tilgang, og

et antal direkte adgangskanaler, RACH, lejligheder til uplink-delen i den ene
direkte adgang;

kendetegnet ved

at transmittere en parameter, der angiver den interne struktur af den ene ab-
ning med direkte tilgang gennem udsendelseskanalen, og en forbindelse mel-
lem et indeks af en downlink-synkroniseringssignalblok og den ene abning
med direkte tilgang i tidsdomaene.

2. Fremgangsmade ifalge krav 1, hvor den interne struktur af den ene abning
med direkte tilgang er konfigureret i overensstemmelse med et praeambelfor-
mat med direkte tilgang.

3. Fremgangsmade, der omfatter:

modtagelse af en parameter, der angiver en intern struktur af en abning med
direkte tilgang, der er konfigureret af en basisstation gennem en udsendelses-
kanal, og en forbindelse mellem et indeks af en downlink-synkroniseringssig-
nalblok og den ene abning med direkte tilgang i tidsdomeaene, hvor den interne
struktur af den ene abning med direkte tilgang omfatter:

et antal symboler, der er optaget af en direkte adgang af en uplink-del i den
ene abning med direkte tilgang, og

et antal direkte adgangskanaler, RACH, lejligheder til uplink-delen i den ene
direkte adgang;

kendetegnet ved
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at bestemme den ene abning med direkte tilgang i overensstemmelse med
forbindelsen mellem downlink-synkroniseringssignalblokken og den ene ab-
ning med direkte tilgang; og

at transmittere et direkte adgangssignal pa den bestemte ene abning med di-
rekte tilgang.

4. Fremgangsmade ifglge krav 3, hvor forbindelsen mellem downlink-synkro-
niseringssignalblokken og den ene abning med direkte tilgang modtages via
en systemmeddelelse.

5. Indretning omfattende en processor og en hukommelse, hvor hukommelsen
lagrer computer-eksekverbare instruktioner, som, nar de udfgres af processo-

ren, implementerer en fremgangsmade ifalge krav 1 eller 2.

6. Indretning omfattende en processor og en hukommelse, hvor hukommelsen
lagrer computer-eksekverbare instruktioner, som, nar de udfgres af processo-

ren, implementerer en fremgangsmade ifalge krav 3 eller 4.

7. Ikke-transitoriske computerlaesbart lagermedium, der lagrer computerekse-
kverbare instruktioner, som, nar de udfares, kan implementere en fremgangs-

made ifalge et hvilket som helst af kravene 1 til 4.
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