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INFORMATION TRANSMISSION AND RECEPTION METHODS AND APPARATUSES

CROSS REFERENCE TO RELATED APPLICATIONS

The present application claims the priority of Chinese Patent Application No. 201711148126.3, filed
in the Chinese Patent Office on November 17, 2017, the entire contents of which are herein
incorporated by reference. Further, divisional status is also claimed from related Singapore patent

application No. 11202004533T, the entire contents of which is incorporated herein by reference.

TECHNICAL FIELD
The present application relates to the field of communications, for example, information transmission

and reception methods and apparatuses.

BACKGROUD

In anew generation of a radio communication system (New Radio, NR), system information is divided
into minimum system information (minimum SI) and other system information (other SI). The
minimum system information is divided into “master system information (Mater Information Block,
MIB)” carried on a physical broadcast channel (Physical Broadcast Channel, PBCH), and “remaining
minimum system information (remaining minimum SI, RMSI)” carried on a physical downlink shared
channel; and the master system information is used to provide basic system parameters of a cell, and
the remaining minimum system information is used to provide configuration information related to
initial access, such as transmission configuration of an initial access request, and message reception
configuration of an initial access response. Other system information that needs to be broadcast is
referred to as other system information.

The RMSI is scheduled by a physical downlink control channel (Physical Downlink Control Channel,
PDCCH), and carried on the physical downlink shared channel (Physical Downlink Shared Channel,
PDSCH). Time and frequency domain positions of a common control-resource set (control-resource
set, CORESET) where RMSI scheduling information is located may be indicated in the PBCH.

In the NR system, the PBCH is carried in a synchronization signal (Synchronization Signal,
SS)/physical broadcast channel block (PBCH block) and transmitted, one synchronization period
includes a plurality of SS/PBCH blocks, and different SS/PBCH blocks may transmit synchronous
broadcast signals of the same or different beam directions or ports together to implement full coverage
of an expected region. PBCHs of different beam directions and ports have a need for combined

reception; therefore, it is necessary to ensure that information contents are the same in considering an
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introduction of indication information into the PBCHs.

To ensure flexibility of data transmission, relationships between time domain positions of different
SS/PBCH blocks and time domain positions of respectively corresponding RMSI common control
resource sets may be different, and there is no effective solution in the related art for how to effectively
indicate a time domain position of an RMSI common control resource set without affecting combined

reception of PBCHs.

SUMMARY

Embodiments of the present application provide information transmission and reception methods and
apparatuses to at least solve a technical problem in the related art that time and frequency domain
resource positions of a control resource set cannot be effectively indicated without affecting combined
reception of PBCHs.

According to an embodiment of the present application, provided is an information transmission
method, including: carrying configuration information of a control resource set on a physical broadcast
channel; where the configuration information is used to indicate to a terminal at least one of the
following of the control resource set: time domain position information and frequency domain position
information; and transmitting the control resource set to the terminal according to the configuration
information.

According to an embodiment of the present application, provided is another information reception
method, including: receiving configuration information of a control resource set, where the
configuration information of the control resource set is carried on a physical broadcast channel, and
the configuration information is used to indicate at least one of the following of the control resource
set: time domain position information and frequency domain position information; and receiving the
control resource set according to the configuration information.

According to another embodiment of the present application, provided is an information transmission
apparatus, including: a configuration module configured to carry configuration information of a control
resource set on a physical broadcast channel; where the configuration information is used to indicate
to a terminal at least one of the following of the control resource set: time domain position information
and frequency domain position information; and a transmitting module configured to transmit the
control resource set according to the configuration information.

According another embodiment of the present application, provided is another information reception
apparatus, including: a first receiving module configured to receive configuration information of a
control resource set, where the configuration information of the control resource set is carried on a

physical broadcast channel, and the configuration information is used to indicate at least one of the
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following of the control resource set: time domain position information and frequency domain position
information; and a second receiving module configured to receive the control resource set according
to the configuration information.

According to a further embodiment of the present application, further provided is a storage medium,
including a stored program, where the method according to any one of the foregoing is executed when
the program is run.

According to a further embodiment of the present application, further provided is a processor,
configured to run a program, where the method according to any one of the foregoing is executed when

the program is run.

BRIEF DESCRIPTION OF DRAWINGS

The drawings described herein are used to provide a further understanding of the present application
and form a part of the present application; and the illustrative embodiments of the present application
and the description thereof are used to explain the present application and are not intended to limit the
present application. In the drawings:

FIG. 1 is a flowchart of an information transmission method according to an embodiment of the present
application;

FIG. 2 is a flowchart of an information reception method according to an embodiment of the present
application;

FIG. 3 is a structural block diagram of an information transmission apparatus according to an
embodiment of the present application;

FIG. 4 is a structural block diagram of an information reception apparatus according to an embodiment
of the present application;

FIG. 5 is a schematic diagram of a synchronization signal block according to the present embodiment;
FIG. 6 is a schematic diagram I that a frequency domain position is indicated by a frequency offset
between a control resource set and a synchronization signal block according to the present embodiment;
FIG. 7 is a schematic diagram II that a frequency domain position is indicated by a frequency offset
between a control resource set and a synchronization signal block according to the present embodiment;
FIG. 8 is a schematic diagram III that a frequency domain position is indicated by a frequency offset
between a control resource set and a synchronization signal block according to the present embodiment;
FIG. 9 is a schematic diagram IV that a frequency domain position is indicated by a frequency offset
between a control resource set and a synchronization signal block according to the present embodiment;
FIG. 10 is a schematic diagram V that a frequency domain position is indicated by a frequency offset

between a control resource set and a synchronization signal block according to the present embodiment;
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FIG. 11 is a schematic diagram VI that a frequency domain position is indicated by a frequency offset
between a control resource set and a synchronization signal block according to the present embodiment;
FIG. 12 is a schematic structural diagram that a CORESET is transmitted only in a slot in which an
SSB is located according to the present embodiment;

FIG. 13 is a schematic diagram of use of a plurality of synchronization signal block transmission
periods according to the present embodiment;

FIG. 14 is a schematic diagram of mapping patterns of a current synchronization signal block (SSB)
to a slot according the present embodiment;

FIG. 15 is a schematic diagram I of position information of a symbol occupied by a CORESET in a
slot according to the present embodiment;

FIG. 16 is a schematic diagram II of position information of a symbol occupied by a CORESET in a
slot according to the present embodiment;

FIG. 17 is a schematic diagram I that a CORESET is mapped to a slot outside an SSB according to the
present embodiment;

FIG. 18 is a schematic diagram II that a CORESET is mapped to a slot outside an SSB according to
the present embodiment;

FIG. 19 is a schematic diagram that a CORESET is transmitted in a slot containing a synchronization
signal block according the present embodiment;

FIG. 20 is a schematic diagram that a CORESET is transmitted in a slot not containing a
synchronization signal block according the present embodiment;

FIG. 21 is a schematic diagram that a CORESET is transmitted in a slot containing a synchronization
signal block and transmitted in a slot not containing the synchronization signal block according the
present embodiment;

FIG. 22 is a schematic diagram that a CORESET is transmitted in a slot in which a synchronization
signal block is located according the present embodiment;

FIG. 23 is a schematic diagram I that a CORESET is transmitted in a slot not containing a
synchronization signal block according the present embodiment;

FIG. 24 is a schematic diagram II that a CORESET is transmitted in a slot not containing a
synchronization signal block according the present embodiment;

FIG. 25 is a schematic diagram that all synchronization signal blocks correspond to a same CORESET
monitoring window according the present embodiment; and

FIG. 26 is a schematic diagram that a plurality of synchronization signal blocks corresponds to one

CORESET monitoring window according the present embodiment.
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DESCRIPTION OF EMBODIMENTS

The present application will be illustrated in detail below with reference to the drawings in conjunction
with embodiments. It should be noted that, the embodiments of the present application and features in
the embodiments may be mutually combined provided that no conflict is caused.

It should be noted that, the terms “first”, “second”, and the like in the specification, claims, and
accompanying drawings of the present application are intended to distinguish between similar objects

but do not necessarily indicate a specific order or sequence.

Embodiment 1

In the embodiment of the present application, a network architecture that can be run includes: a base
station and a terminal, where an information exchange is performed between the base station and the
terminal.

An information transmission method applied to the foregoing network architecture is provided in the
present embodiment. FIG. 1 is a flowchart of an information transmission method according to an
embodiment of the present application, and as shown in FIG. 1, the flow includes: a step S102 and a
step S104. In the step S102, configuration information of a control resource set is carried on a physical
broadcast channel.

The configuration information is used to indicate to a terminal at least one of the following of the
control resource set: time domain position information and frequency domain position information.
In the step S104, the control resource set is transmitted to the terminal according to the configuration
information.

Through the foregoing steps, by carrying configuration information of a control resource set on a
physical broadcast channel and transmitting the control resource set to a terminal according to the
configuration information, a technical problem in the related art that time and frequency domain
resource positions of a control resource set cannot be effectively indicated without affecting combined
reception of PBCHs is solved, and flexibility of data transmission is improved.

In an embodiment, an execution body of the foregoing steps may be at a network side, such as a base
station, but it is not limited hereto.

In an embodiment, the configuration information of the control resource set includes: bandwidth
information of the control resource set.

In an embodiment, the bandwidth information includes at least one of the following: a minimum
channel bandwidth and a minimum terminal bandwidth.

In an embodiment, the configuration information of the control resource set includes the frequency

domain position information of the control resource set, where the frequency domain position
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information is indicated by a frequency offset between the control resource set and a synchronization
signal block.

In an embodiment, the frequency domain position information of the control resource set is indicated
by one of the following:

an offset between a center frequency of the control resource set and a center frequency of
the synchronization signal block being MxSCqqp;

an offset between a center frequency of the control resource set and a center frequency of
the synchronization signal block being (BWCORESET- BWggp )/2 - MxSCqgp;

an offset between a center frequency of the control resource set and a center frequency of
the synchronization signal block being (BW¢orgser- BWssg )/2 - (12xSCeoreser- M*xSCssp ) ;

an offset between a center frequency of the control resource set and a center frequency of
the synchronization signal block being (BWCORESET+ BWgsp ) /2 + M xSCqqp; and

an offset between a center frequency of the control resource set and a center frequency of

the synchronization signal block being (BWcorgpser ™ BWssp )/2 + (12xSCeorpser* MxSCsgp ) 5

where M is a number of synchronization signal block subcarriers in a frequency domain
offset between the synchronization signal block and a carrier physical resource block grid (PRB grid),
M is an integer, SCcoreseT is a frequency domain width of a control resource set subcarrier, SCssg is
a frequency domain width of a synchronization signal block subcarrier, BWcoreser is a control
resource set bandwidth, and BWssg is a synchronization signal block bandwidth.
In an embodiment, the configuration information of the control resource set includes the time domain
position information of the control resource set; where the time domain position information includes
at least one of the following information: information of a slot in which the control resource set is
located and position information of a symbol occupied by the control resource set in the slot.
In an embodiment, the position information of the symbol occupied by the control resource set in the
slot includes: a starting symbol index of the symbol occupied by the control resource set in the slot
and a number of symbols occupied by the control resource set in the slot.
In an embodiment, the information of the slot in which the control resource set is located includes one
of the following:

the control resource set is transmitted in a slot containing a synchronization signal block;

the control resource set is transmitted in a slot not containing a synchronization signal block;

and
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the control resource set is transmitted in a slot containing a synchronization signal block
and transmitted in a slot not containing the synchronization signal block.
In an embodiment, the configuration information of the control resource set is further used to indicate:
whether the control resource set is transmitted in the slot containing a synchronization signal block; or
whether the control resource set is transmitted in the slot not containing a synchronization signal block.
In an embodiment, when the control resource set is transmitted in the slot containing a synchronization
signal block and transmitted in the slot not containing the synchronization signal block, a same
resource mapping rule is adopted for the control resource set in the slot containing a synchronization
signal block and in the slot not containing the synchronization signal block.
In an embodiment, the configuration information of the control resource set includes monitoring
window configuration information of the control resource set, where the monitoring window
configuration information of the control resource set includes at least one of the following information:
a monitoring period of the control resource set, time domain duration of a monitoring window, a time
domain offset between adjacent monitoring windows, and a starting position of the monitoring window,
where a monitoring window of the control resource set includes at least one monitoring occasion of
the control resource set.
In an embodiment, the monitoring window of the control resource set corresponds to a synchronization
signal block.
In an embodiment, the time domain duration of the monitoring window of the control resource set is
greater than or equal to 1 slot.
In an embodiment, the time domain offset between the adjacent monitoring windows includes at least
one of the following: 0, the time domain duration of the monitoring window, and 1/X of the time
domain duration of the monitoring window, where X is an integer greater than 1, and a value of X is
predefined by a predetermined protocol or indicated by a signaling.
In an embodiment, when the time domain duration of the monitoring window of the control resource
set is 1 slot, the time domain offset between the adjacent monitoring windows is the time domain
duration of the monitoring window, or 1/X of the time domain duration of the monitoring window; and
when the time domain duration of the monitoring window of the control resource set is greater than 1
slot, the time domain offset between the adjacent monitoring windows is 0, or 1/X of the time domain
duration of the monitoring window.
In an embodiment, the starting position of the monitoring window is indicated by a time domain offset
between the starting position of the monitoring window and a starting slot of a synchronization signal
block, or the starting position of the monitoring window is fixedly configured.

In an embodiment, the control resource set is one of the following: a common control resource set of
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remaining minimum system information RMSI and a common control resource set of paging
information.

An information reception method applied to the foregoing network architecture is provided in the
present embodiment. FIG. 2 is a flowchart of an information reception method according to an
embodiment of the present application, and as shown in FIG. 2, the flow includes the following steps:
a step S202 and a step S204.

In the step S202, configuration information of a control resource set is received.

The configuration information of the control resource set is carried on a physical broadcast channel,
and the configuration information is used to indicate at least one of the following of the control
resource set: time domain position information and frequency domain position information.

In the step S204, the control resource set is received according to the configuration information.

In an embodiment, the configuration information of the control resource set includes: bandwidth
information of the control resource set.

In an embodiment, the configuration information of the control resource set includes: the frequency
domain position information of the control resource set, where the frequency domain position
information is indicated by a frequency offset between the control resource set and a synchronization
signal block.

In an embodiment, the frequency domain position information of the control resource set is indicated
by one of the following:

an offset between a center frequency of the control resource set and a center frequency of
the synchronization signal block being MxSCqqp;

an offset between a center frequency of the control resource set and a center frequency of
the synchronization signal block being (BWCORESET- BWggp )/2 - MxSCqggp’;

an offset between a center frequency of the control resource set and a center frequency of
the synchronization signal block being (BWcorgser- BWssg )/2 - (12xSCeorpser- M*xSCssp )5

an offset between a center frequency of the control resource set and a center frequency of
the synchronization signal block being (BWcorpser ™ BWssg )/2 + M xSCggp ; and

an offset between a center frequency of the control resource set and a center frequency of
the synchronization signal block being (BW¢orgser T BWssg )/2 + (12xSCeorpser T M*SCgsp ) 5

where M is a number of synchronization signal block subcarriers in a frequency domain

offset between the synchronization signal block and a carrier physical resource block grid (PRB grid),
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M is an integer, SCcoreser is a frequency domain width of a control resource set subcarrier, SCssg is
a frequency domain width of a synchronization signal block subcarrier, BWcorgser is the control
resource set bandwidth, and BWssg is the synchronization signal block bandwidth.

In an embodiment, the configuration information of the control resource set includes the time domain
position information of the control resource set; where the time domain position information includes
at least one of the following information: information of a slot in which the control resource set is
located and position information of a symbol occupied by the control resource set in the slot.

In an embodiment, the configuration information of the control resource set includes monitoring
window configuration information of the control resource set, where the monitoring window
configuration information of the control resource set includes at least one of the following information:
a monitoring period of the control resource set, time domain duration of a monitoring window, a time
domain offset between adjacent monitoring windows, and a starting position of the monitoring window,
where a monitoring window of the control resource set includes at least one monitoring occasion of
the control resource set.

From the description of the foregoing implementation manners, those skilled in the art would clearly
understand that the present application can be implemented by software together with the necessary
general-purpose hardware according to the methods of the foregoing embodiments, and certainly can
also be achieved only by hardware, but the former would be preferred. Based on such understanding,
the technical solutions of the present application substantially, or the part of the present application
making contribution to the prior art may be embodied in the form of a software product, and the
computer software product is stored in a storage medium (such as a ROM/RAM, a magnetic disk, or
an optical disk), which includes multiple instructions enabling terminal equipment (which may be a
cell phone, a computer, a server, network equipment or the like) to execute the methods described in

the embodiments of the present application.

Embodiment 2

In the present embodiment, further provided are information transmission and reception apparatuses,
and the apparatuses are configured to implement the foregoing embodiment and preferred
implementation manners, and what has been illustrated will not be repeated redundantly. As used
hereinafter, the term “module” may implement at least one of software and hardware for a
predetermined function. Although the apparatuses described in the following embodiment is preferably
implemented by software, the implementation of hardware or a combination of software and hardware
is also possible and conceivable.

FIG. 3 is a structural block diagram of an information transmission apparatus according to an
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embodiment of the present application, and it may be applied to a network element at a network side,
such as a base station; and as shown in FIG. 3, the apparatus includes: a configuration module 30 and
a transmitting module 32.

The configuration module 30 is configured to carry configuration information of a control resource set
on a physical broadcast channel; where the configuration information is used to indicate to a terminal
at least one of the following of the control resource set: time domain position information and
frequency domain position information.

The transmitting module 32 is configured to transmit the control resource set according to the
configuration information.

FIG. 4 is a structural block diagram of an information reception apparatus according to an embodiment
of the present application, and it may be applied to a terminal; and as shown in FIG. 4, the apparatus
includes: a first receiving module 40 and a second receiving module 42.

The first receiving module 40 is configured to receive configuration information of a control resource
set, where the configuration information of the control resource set is carried on a physical broadcast
channel, and the configuration information is used to indicate at least one of the following of the control
resource set: time domain position information and frequency domain position information.

The second receiving module 42 is configured to receive the control resource set according to the
configuration information.

It should be noted that, each of the foregoing modules may be implemented by software or hardware;
and for the latter, it may be implemented by the following manner, but is not limited hereto: the
foregoing modules are located in a same processor; or each of the foregoing modules is respectively

located in different processors in any combination.

Embodiment 3

To ensure flexibility of data transmission, relationships between time domain positions of different
SS/PBCH blocks and time domain positions of respectively corresponding RMSI common control
resource sets may be different, and how to effectively indicate a time domain position of an RMSI
common control resource set without affecting combined reception of PBCHs is a problem that must
be considered and solved.

In a new generation of a radio communication system NR, system information is divided into minimum
system information (minimum SI) and other system information (other SI). The minimum system
information is further divided into “master system information (MIB)” carried on a physical broadcast
channel (PBCH), and “remaining minimum system information” carried on a physical downlink shared

channel; and the master system information is used to provide basic system parameters of a cell, and
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the remaining minimum system information is used to provide configuration information related to
initial access, such as transmission configuration of an initial access request, and message reception
configuration of an initial access response. Other system information that needs to be broadcast is
referred to as other system information.
The RMSI is scheduled by a physical downlink control channel PDCCH, and carried on the physical
downlink shared channel PDSCH. Time and frequency domain positions of a common control resource
set CORESET where RMSI scheduling information is located may be indicated in the PBCH.
In the NR system, the PBCH is carried in a synchronization signal/physical broadcast channel block
(SS/PBCH block) and transmitted, one synchronization period includes a plurality of SS/PBCH blocks,
and different SS/PBCH blocks may transmit synchronous broadcast signals of the same or different
beam directions or ports together to implement full coverage of an expected region. PBCHs of different
beam directions and ports have a need for combined reception; therefore, it is necessary to ensure that
information contents are the same in considering an introduction of indication information into the
PBCHs.
To ensure flexibility of data transmission, relationships between time domain positions of different
SS/PBCH blocks and time domain positions of respectively corresponding RMSI common control
resource sets may be different, and how to effectively indicate a time domain position of an RMSI
common control resource set without affecting combined reception of PBCHs is a problem that must
be considered and solved.
The present application provides an information transmission method and system, including the
following manners:

carrying, at a network side, configuration information of a control resource set (Control
Resource Set, CORESET) on a physical broadcast channel; where the configuration information of the
control resource set is used to indicate time and frequency domain position information of the control
resource set to a terminal; and

transmitting, at the network side, the control resource set CORESET according to the
configuration information.
The configuration information of the control resource set includes one or more of the following:

bandwidth information of the control resource set;

the frequency domain position information of the control resource set;

the time domain position information of the control resource set; where the time domain
position information includes at least one of the following information: information of a slot in which
the control resource set is located and position information of a symbol occupied by the control

resource set in the slot. The position information of the symbol occupied by the control resource set in
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the slot includes: a starting symbol index of the symbol occupied by the control resource set in the slot
and a number of symbols occupied by the control resource set in the slot; and

monitoring window configuration information of the control resource set; where the
monitoring window configuration information of the control resource set includes at least one of the
following information: a monitoring period of the control resource set, time domain duration of a
monitoring window, a time domain offset between adjacent monitoring windows, and a starting
position of the monitoring window.
A common control resource set CORESET of the present embodiment may include one or more of the
following downlink control information: paging downlink control information, scheduling information
of remaining minimum system information, a paging indicator, and the like. Since the information
needs to implement full coverage of an expected range, common control information of a certain
specific downlink port/downlink beam direction is transmitted in a certain CORESET; and one or more
CORESETs are included in one sweeping transmission period/ CORESET monitoring period, and the
transmission of common control information of one or more downlink ports/downlink beam directions
implements the coverage of the expected range.
The paging downlink control information (paging DCI) is used to indicate scheduling information of
a paging message, and also referred to as paging scheduling downlink control information (paging
scheduling DCI).
In a new generation of a radio communication system NR, system information is divided into minimum
system information (minimum SI) and other system information (other SI). The minimum system
information is further divided into “master system information (MIB)” carried on a physical broadcast
channel (PBCH), and “remaining minimum system information” carried on a physical downlink shared
channel; and the master system information is used to provide basic system parameters of a cell, and
the remaining minimum system information is used to provide configuration information related to
initial access, such as transmission configuration of an initial access request, and message reception
configuration of an initial access response. Other system information that needs to be broadcast is
referred to as other system information (other SI).
The RMSI is scheduled by a physical downlink control channel PDCCH, and carried on the physical
downlink shared channel PDSCH. Time and frequency domain positions of a common control resource
set CORESET where RMSI scheduling information is located may be indicated in the PBCH.
The paging indicator is used to trigger a terminal to report a downlink preferred beam, and is also
referred to as paging group indicator.
A synchronization signal block (SS/PBCH block) is times and frequencies domain resources used to

carry accessing related signal channels, such as a synchronization signal and a physical broadcast
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channel (and a corresponding demodulation reference signal DMRS). FIG. 5 is a schematic diagram
of a synchronization signal block according the present embodiment; and as shown in FIG. 5, the
synchronization signal block usually includes 4 symbols, the first and third symbols carry a primary
synchronization signal (PSS) and a secondary synchronization signal (SSS), respectively, and
synchronization signal sequences are mapped to 127 resource elements (RE) in 12 physical resource
blocks (PRB). As shown in (a) of FIG. 5, in some configurations, physical broadcast channels (PBCHs)
are only carried on the second and fourth symbols in the synchronization signal block, and occupy 24
PRBs; or in other resource configurations, PBCHs are mapped to the second, third and fourth symbols
in the synchronization signal block, and on the plurality of symbols, the numbers of occupied PRBs
are as follows: 20 PRBs are occupied on the second and fourth symbols, and on the third symbol, a
PBCH occupies 4 PRBs respectively on two sides of the secondary synchronization signal, a total of
8 PRBs. In the foregoing configurations, center frequencies of the synchronization signals are aligned
with center frequencies of the PBCHs.

The present embodiment further includes the following implementation manners.

Implementation Manner 1:

The present implementation manner describes an indication of bandwidth information of the
CORESET, which is particularly described as follows: the configuration information of the control
resource set includes that the bandwidth information of the control resource set may be the minimum
channel bandwidth or the minimum terminal bandwidth.

The minimum channel bandwidth is defined as a minimum bandwidth supported by a system within a
certain frequency range; for example, within a frequency range below 6GHz, the minimum channel
bandwidth is defined as SMHz; or within a frequency range above 6GHz, the minimum channel
bandwidth is defined as SOMHz.

The minimum terminal bandwidth refers to a maximum value of bandwidth that are capable of being
supported by all terminals.

For the indication of the CORESET bandwidth information, 1 bit (bit) may be included in a physical
broadcast channel to indicate whether the CORESET bandwidth of a current carrier is the minimum
channel bandwidth or the minimum terminal bandwidth. For example, O represents that the CORESET
bandwidth of the current carrier is the minimum channel bandwidth, and 1 represents that the
CORESET bandwidth of the current carrier is the minimum terminal bandwidth.

Alternatively, the CORESET bandwidth is predefined based on a frequency band; for example, it is
specified in a protocol that the CORESET bandwidth of a certain frequency band is equal to the

minimum channel bandwidth or the minimum terminal bandwidth. Alternatively, a value of the

13



10

15

20

25

30

CORESET bandwidth of a frequency band is given in a protocol, such as 24 PRBs (physical
transmission block), or 48 PRBs. In this case, it is unnecessary to introduce a bandwidth indication bit
separately.

Alternatively, the CORESET bandwidth is implicitly indicated by a number of symbols occupied by
the control resource set in a slot; for example, the number of symbols occupied by the CORESET in a
slot is 1, which corresponds to that the CORESET bandwidth is 48 PRBs; and when the number of
symbols occupied by the CORESET in the slot is 2, and the CORESET bandwidth is 24 PRBs. In this

case, it is unnecessary to introduce a bandwidth indication bit separately.

Implementation Manner 2:

The present implementation manner describes an indication of CORESET frequency domain position
information, which is described as follows: the configuration information of the control resource set
includes the frequency domain position information of the control resource set; where the frequency
domain position is indicated by a frequency offset between the control resource set and a
synchronization signal block.

FIG. 6 is a schematic diagram I that a frequency domain position is indicated by a frequency offset
between the control resource set and a synchronization signal block according to the present
embodiment, FIG. 7 is a schematic diagram II that a frequency domain position is indicated by a
frequency offset between the control resource set and a synchronization signal block according to the
present embodiment, FIG. 8 is a schematic diagram III that a frequency domain position is indicated
by a frequency offset between the control resource set and a synchronization signal block according to
the present embodiment, FIG. 9 is a schematic diagram IV that a frequency domain position is
indicated by a frequency offset between the control resource set and a synchronization signal block
according to the present embodiment, FIG. 10 is a schematic diagram V that a frequency domain
position is indicated by a frequency offset between the control resource set and a synchronization
signal block according to the present embodiment, and FIG. 11 is a schematic diagram VI that a
frequency domain position is indicated by a frequency offset between the control resource set and a
synchronization signal block according to the present embodiment. As shown in FIGS. 6, 7, 8, 9, 10
and 11, there may be offsets (as illustration of offsets) between physical resource block PRB
boundaries of a synchronization signal block and actual PRB boundaries of a carrier (physical resource
block grid (PRB grid)). An Information bit (such as 4 bits or 5 bits) may be introduced into a physical
broadcast channel to explicitly indicate the foregoing offset, and the offset may be predefined as an
offset between a physical resource block PRB boundary of a synchronization signal block and a PRB

boundary of a carrier at a lower frequency (as shown in FIGS. 6, 8 and 10), or an offset between a
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physical resource block PRB boundary of a synchronization signal block and a PRB boundary of a
carrier at a higher frequency (as shown in FIGS. 7, 9 and 11); however, there is no offset between
transmission of a CORESET and an actual PRB boundary of a carrier; therefore, when the frequency
domain position of the CORESET is indicated by using a frequency offset from a synchronization
signal block, it is necessary to take this offset into account; and indication manners for the CORESET
frequency domain position are described below respectively when subcarrier spacing of the CORESET
is equal to, less than or greater than subcarrier spacing of the synchronization signal block.

When the subcarrier spacing of the CORESET is equal to the subcarrier spacing of the synchronization
signal block (for example, the subcarrier spacing of the CORESET and the synchronization signal
block is 15kHz), as shown in FIGS. 6 and 7, in a carrier physical resource block grid (PRB grid), one
carrier PRB includes 12 synchronization signal block subcarriers in frequency domain; therefore, there
are 12 possible offset values, that is, a range of a value of the offset is 0 to 11 subcarriers, and a
particular offset number (that is, the value of the offset) is indicated by 4 bits in the PBCH.

As shown in FIGS. 8 and 9, when the subcarrier spacing of the CORESET is less than the subcarrier
spacing of the synchronization signal block (for example, the subcarrier spacing of the CORESET is
15kHz, and the subcarrier spacing of the synchronization signal block is 30kHz), a carrier physical
resource block grid (PRB grid) is defined by the greater subcarrier spacing (30kHz), and a smaller
subcarrier is nested within a greater subcarrier, that is, one 30kHz subcarrier corresponds to two 15kHz
subcarriers in frequency domain. In this case, in the carrier physical resource block grid (PRB grid),
one carrier PRB includes 12 synchronization signal block subcarriers in frequency domain, a range of
a value of the offset (offset) is 0 to 11 synchronization signal block (30kHz) subcarriers, and a
particular offset number (that is, the value of the offset) is indicated by 4 bits in the PBCH.

As shown in FIGS. 10 and 11, when the subcarrier spacing of the CORESET is greater than the
subcarrier spacing of the synchronization signal block (for example, the subcarrier spacing of the
CORESET is 30kHz, and the subcarrier spacing of the synchronization signal block is 15kHz), a carrier
physical resource block grid (PRB grid) is defined by the greater subcarrier spacing (30kHz), and a
smaller subcarrier is nested within a greater subcarrier, that is, 1 30kHz subcarrier corresponds to 2
15kHz subcarriers in frequency domain. In this case, in the carrier physical resource block grid (PRB
grid), one carrier PRB includes 24 synchronization signal block subcarriers in frequency domain, a
range of a value of the offset (offset) is 0 to 23 synchronization signal block (30kHz) subcarriers, and
a particular offset number (that is, the value of the offset) is indicated by 5 bits in the PBCH.
Sub-implementation Manner 2.1:

When the offset is defined as an offset between a physical resource block PRB boundary of the

synchronization signal block and a PRB boundary of a carrier at a lower frequency (as shown in FIGS.
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6, 8 and 10), the frequency domain position of the CORESET is one of case 1 to case 5 of the following
frequency domain position.

Case 1: a low frequency boundary of the CORESET is lower than a low frequency boundary of the
synchronization signal block by M 15kHz subcarriers; and in this case, an offset between a center

frequency of the CORESET and a center frequency of the synchronization signal block is

(BWCORESET' BWSSB ) /2 - Mx SCSSB .

Case 2: a high frequency boundary of the CORESET is higher than a high frequency boundary of the
synchronization signal block by 12xSCrorpspr-M*xSCqygg; and in this case, an offset between a

center frequency of the CORESET and a center frequency of the synchronization signal block is
(BWcoreser- BWssg )/2 - (12xSCcorpser- M *SCsgp ) -

Case 3: an offset between a center frequency of the CORESET and a center frequency of the

synchronization signal block is M 15kHz subcarriers; that is, an absolute offset between the center
frequencies is MxSCqygp.

Case 4: a high frequency boundary of the CORESET is lower than a low frequency boundary of the
synchronization signal block by M 15kHz subcarriers; and in this case, an offset between a center

frequency of the CORESET and a center frequency of the synchronization signal block is
(BWcoreser + BWssg )/2 + MxSCggp.

Case 5: a low frequency boundary of the CORESET is higher than a high frequency boundary of the
synchronization signal block by 12XxSCrorpspr-MXxSCqggp; and in this case, an offset between a

center frequency of the CORESET and a center frequency of the synchronization signal block is
(BWcorgser+ BWssp )/2 + (12xSCcorpser- MxSCssp ) ;

where M is a number of synchronization signal block subcarriers in a frequency domain
offset between the synchronization signal block and a PRB boundary, M is an integer, and when the
subcarrier spacing of the CORESET is less than or equal to the subcarrier spacing of the
synchronization signal block, a range of the value of the offset is: 0O<SM=< 11. When the subcarrier
spacing of the CORESET is greater than the subcarrier spacing of the synchronization signal block,
the range of the value of the offset is: 0<<M <<23. SCcoreskr is a frequency domain width of a control
resource set subcarrier, SCssg is a frequency domain width of a synchronization signal block subcarrier,
BWcoreser is the control resource set bandwidth, and BWssg is the synchronization signal block

bandwidth.
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In the foregoing 5 cases, in the cases 1, 2 and 3, the frequency domain range of the CORESET includes
the frequency domain range of the synchronization signal block; and in the cases 4 and 5, the frequency
domain range of the CORESET does not overlap the frequency domain range of the synchronization
signal block.

Sub-implementation Manner 2.2:

FIGS. 7, 9 and 11 illustrate cases where the offset (offset) is an offset between a physical resource
block PRB boundary of the synchronization signal block and a PRB boundary of a carrier at a higher
frequency, and there are the following case 1 to case 5 similar to the cases illustrated in FIG. 6.

Case 1: a low frequency boundary of the CORESET is lower than a low frequency boundary of the
synchronization signal block by 12xSCrorpspr-MxSCqgp; and in this case, an offset between a
center frequency of the CORESET and a center frequency of the synchronization signal block is
(BWeorgser - BWssp)/2 - (12%S8Ccopeser- MxSCsgp ) -

Case 2: a high frequency boundary of the CORESET is higher than a high frequency boundary of the
synchronization signal block by MxSCqqp, that is, M synchronization signal block subcarriers; and
in this case, an offset between a center frequency of the CORESET and a center frequency of the
synchronization signal block is (BWcorgser- BWssp )/2 - MxSCggp .

Case 3: an offset between a center frequency of the CORESET and a center frequency of the

synchronization signal block is M 15kHz subcarriers; that is, an absolute offset between the center
frequencies is MxSCgygp.

Case 4: a high frequency boundary of the CORESET is lower than a low frequency boundary of the
synchronization signal block by 12xSCrorpspr-MXxSCqggp; and in this case, an offset between a
center frequency of the CORESET and a center frequency of the synchronization signal block is
(BWcoreser™ BWsgp )/2 + (12xSCeoreser- MxSCssp ) -

Case 5: a low frequency boundary of the CORESET is higher than a high frequency boundary of the
synchronization signal block by MxSCqqp, that is, M synchronization signal block subcarriers; and
in this case, an offset between a center frequency of the CORESET and a center frequency of the
synchronization signal block is (BWcorgser+ BWssp )/2 + MxSCqgp.

Where M is a number of synchronization signal block subcarriers in a frequency domain offset between

the synchronization signal block and a PRB boundary, M is an integer, and when the subcarrier spacing
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of the CORESET is less than or equal to the subcarrier spacing of the synchronization signal block, a
range of the value of the offset is: 0<SM < 11. When the subcarrier spacing of the CORESET is greater
than the subcarrier spacing of the synchronization signal block, the range of the value of the offset is:
0<<M=:23. SCcoreskr is a frequency domain width of a control resource set subcarrier, SCssp is a
frequency domain width of a synchronization signal block subcarrier, BWcorgseT is the control
resource set bandwidth, and BWssg is the synchronization signal block bandwidth.

In the foregoing 5 cases, in the cases 1, 2 and 3, the frequency domain range of the CORESET includes
the frequency domain range of the synchronization signal block; and in the cases 4 and 5, the frequency
domain range of the CORESET does not overlap with the frequency domain range of the
synchronization signal block.

In the CORESET frequency domain positions as above, any one or more optional positions thereof
may be specified in the protocol, and an indication bit is introduced into a CORESET configuration
information indication field of the PBCH to indicate a frequency domain position of the CORESET of
a current carrier to a terminal. For example, it is specified in the protocol that the frequency domain
position of the CORESET includes the following 4 cases: case 1, case 2, case 4 and case 5; and 2 bits
are used in the PBCH to indicate which configuration of the foregoing 4 frequency domain positions
is currently used.

Alternatively, as defined below, in the case 1 and case 2, the CORESET bandwidth overlaps the
synchronization signal block bandwidth, and it is more suitable for a case that the subcarrier spacing
of both is the same; on the contrary, in the case 4 and case 5, the CORESET bandwidth does not overlap
the synchronization signal block bandwidth, and it is more suitable for a case that the subcarrier
spacing of both is different. Therefore, it is specified in the protocol that when the subcarrier spacing
of the CORESET and the subcarrier spacing of the synchronization signal block are the same, 1 bit is
introduced into the PBCH to indicate which configuration of the foregoing frequency domain positions
in the case 1 and case 2 is currently used; and when the subcarrier spacing of the CORESET and the
subcarrier spacing of the synchronization signal block are different, 1 bit is introduced into the PBCH
to indicate which configuration of the foregoing frequency domain positions in the case 4 and case 5

is currently used.

Implementation Manner 3:

The present implementation manner describes indication manners for information of a slot in which a
control resource set is located.

There are three following cases for the information of the slot in which the CORESET is located.

Case 1: the CORESET is transmitted in a slot containing a synchronization signal block (as shown in
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(a) of FIG. 12, FIG. 12 is a schematic structural diagram that a CORESET is transmitted in a slot in
which a synchronization signal block (Synchronization Signal Block, SSB) is located according to the
present embodiment: that is, two synchronization signal blocks SSB1, SSB2 are included in one slot,
and respectively corresponding CORESETs are in a symbol previous to a symbol occupied by the
SSBs).

Case 2: the CORESET is transmitted in a slot containing a synchronization signal block and
transmitted in a slot not containing the synchronization signal block (as shown in (b) of FIG. 12, it is
a schematic structural diagram that a CORESET is transmitted in a slot in which an SSB is located and
transmitted in a slot not containing the synchronization signal block: that is, two synchronization signal
blocks SSB1, SSB2 are included in one slot, a CORESET corresponding to the SSB2 is in a symbol
previous to a symbol occupied by the SSB, and a CORESET corresponding to the SSB1 is transmitted
in a slot not containing the SSB).

Case 3: the CORESET is transmitted in a slot not containing a synchronization signal block (as shown
in (c) of FIG. 12, it is a schematic structural diagram that a CORESET is transmitted in a slot not
containing a synchronization signal block: that is, in one slot not containing an SSB, CORESETs are
mapped to the first and seventh symbols in the slot, respectively).

As shown in FIG. 13, there is another form for the transmission of the control resource set in a slot
containing a synchronization signal block, that is, a plurality of synchronization signal block
transmission periods are used. FIG. 13 is a schematic diagram of use of a plurality of synchronization
signal block transmission periods according to the present embodiment (in FIG. 13, SS burst set
periodicity refers to a transmission period of synchronization signal blocks). Two synchronization
signal blocks are mapped in one slot (slot), a CORESET]1 corresponding to a former SSB is transmitted
in a slot in which an SSB1 is located in a first period, and a CORESET?2 corresponding to a latter SSB
is transmitted in a slot in which an SSB2 is located in a second period. In this case, the transmission
period of the CORESET is twice that of the SSBs.

That CORESETs corresponding to which SSBs are transmitted in which SS burst set period may be
predefined by a system, for example, an odd number of CORESETs corresponding to SSBs are
included on a radio frame with a system frame number SFN mode 4=0; and an even number of
CORESETs corresponding to SSBs are included on a radio frame with a SFN mode 4=2. Alternatively,
an odd number of CORESETSs corresponding to SSBs are included on a radio frame with a SFN mode
4=0 or 1; and an even number of CORESETs corresponding to SSBs are included on a radio frame
with a SFN mode 4=2 or 3.

An indication bit may be introduced into a CORESET configuration information indication field of

the PBCH to indicate information of a slot in which the CORESET of a current carrier is located to the
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terminal. For example, 2 bits are used for indication, ‘00’represents ‘the control resource set is
transmitted in a slot containing a synchronization signal block’, ‘01’ represents ‘the control resource
set is transmitted in a slot containing a synchronization signal block and also transmitted in a slot not
containing the synchronization signal block’, ‘10’ represents ‘the control resource set is transmitted in
a slot not containing a synchronization signal block’, and ‘11’ represents ‘a manner of CORESET
transmission spanning periods (corresponding to FIG. 13)’.

Alternatively, 1 bit is used for indication, ‘0’ represents ‘the control resource set is transmitted in a slot
containing a synchronization signal block, and ‘1’ represents ‘the control resource set is transmitted
only in a slot not containing a synchronization signal block’. In this case, ‘0’ actually contains three
cases shown in (a) of FIG. 12, (b) of FIG. 12 and FIG. 13.

Alternatively, 1 bit is used for indication, ‘0’ represents ‘the control resource set is transmitted only in
a slot containing a synchronization signal block; and ‘1’ represents ‘the control resource set is
transmitted in a slot not containing a synchronization signal block’. In this case, ‘0’ actually contains
two cases shown in (a) of FIG. 12 and FIG. 13; and ‘1’ actually contains two cases shown in (b) of
FIG. 12 and (c) of FIG. 12.

Alternatively, it is specified in the protocol that any two of the foregoing four cases are contained, and
1 bit is further used in the PBCH to indicate which configuration is particularly used for a current

carrier.

Implementation Manner 4:

The present implementation manner describes indication manners for position information of a symbol
occupied by the CORESET in a slot; where the position information of the symbol occupied by the
CORESET in the slot includes: a starting symbol index of the symbol occupied by the CORESET in
the slot and a number of symbols occupied by the CORESET in the slot.

As shown in FIG. 14, FIG. 14 is a schematic diagram of mapping patterns of a current synchronization
signal block (SSB) to a slot according the present embodiment, where (a) of FIG. 14 is applied to
mapping of synchronization signal blocks with subcarrier spacing of 15kHz or 30kHz (pattern 2) to a
slot; (b) of FIG. 14 is applied to mapping of synchronization signal blocks with subcarrier spacing of
30kHz (pattern 1) or 120kHz to a slot; and (c) of FIG. 14 is applied to mapping of synchronization
signal blocks with subcarrier spacing of 240kHz to a slot. The slots in (a) of FIG. 14 and (b) of FIG.
14 are slots corresponding to subcarrier spacing of current synchronization signal blocks; and the slot
in (c) of FIG. 14 corresponds to a slot of 120kHz .

Sub-implementation Manner 4.1:

For the mapping of the synchronization signal blocks of 15kHz or 30kHz (pattern 2) shown in (a) of
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FIG. 14, FIG. 15 is a schematic diagram I of position information of a symbol occupied by a CORESET
in a slot according to the present embodiment. As shown in FIG. 15, the position information of the
symbol occupied by the CORESET includes one or more of the following, where an arrow starting
from an SSB points to a CORESET corresponding thereto.

In a configuration of FIG. 15 (1), each CORESET occupies 1 symbol, and is mapped in a same slot,
and an SSB particularly occupies one symbol before the SSB, that is, a CORESET corresponding to
the first SSB in the slot occupies the second symbol in the slot, and a CORESET corresponding to the
second SSB in the slot occupies the eighth symbol in the slot.

In a configuration of FIG. 15 (2), each CORESET occupies 1 symbol, and a CORESET corresponding
to the first SSB in the slot is mapped to the eighth symbol of a slot outside a 5Sms SSB time window;
and a CORESET corresponding to the second SSB in the slot is mapped in the slot in which the SSB
is located, and particularly occupies 1 symbol before the SSB, that is, the eighth symbol in the slot.
In a configuration of FIG. 15 (3), each CORESET occupies 1 symbol, and a CORESET corresponding
to the first SSB in the slot is mapped in the slot in which the SSB is located, and particularly occupies
1 symbol before the SSB, that is, the second symbol in the slot; and a CORESET corresponding to the
second SSB in the slot is mapped to the second symbol of a slot outside a Sms SSB time window.

In a configuration of FIG. 15 (4), each CORESET occupies 1 symbol, and is mapped in the slot in
which an SSB is located, and the SSB particularly occupies first two symbols in the slot, that is, a
CORESET corresponding to the first SSB in the slot occupies the first symbol in the slot, and a
CORESET corresponding to the second SSB in the slot occupies the second symbol in the slot.

In a configuration of FIG. 15 (5), each CORESET occupies 2 symbols, and a CORESET corresponding
to the first SSB in the slot is mapped in the slot in which the SSB is located, and particularly occupies
first two symbols of the slot in which the SSB is located; and a CORESET corresponding to the second
SSB in the slot is mapped to the first and second symbols of a slot outside a Sms SSB time window.
In a configuration of FIG. 15 (6), each CORESET occupies 2 symbol, and a CORESET corresponding
to the first SSB in the slot is mapped to the seventh and eighth symbols of a slot outside a 5Sms SSB
time window; and a CORESET corresponding to the second SSB in the slot is mapped in the slot in
which the SSB is located, and particularly occupies the seventh and eighth symbols of the slot in which
the SSB is located.

In a configuration of FIG. 15 (7), each CORESET occupies 2 symbol, and a CORESET corresponding
to the first SSB in the slot is mapped to the first and second symbols of a slot outside a Sms SSB time
window; and a CORESET corresponding to the second SSB in the slot is mapped in the slot in which
the SSB is located, and particularly occupies the seventh and eighth symbols of the slot in which the
SSB is located.
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In a configuration of FIG. 15 (8), each CORESET occupies 2 symbol, and is mapped in a same slot,
and an SSB particularly occupies two symbols before the SSB, that is, a CORESET corresponding to
the first SSB in the slot occupies the first and second symbols in the slot, and a CORESET
corresponding to the second SSB in the slot occupies the seventh and eighth symbols in the slot.

In a configuration of FIG. 15 (9), each CORESET occupies 1 or 2 or 3 or 4 symbols, a multiplexing
manner of frequency-division multiplexing (Frequency-division multiplexing, FDM) is used for
CORESETs and corresponding SSBs, that is, a CORESET corresponding to the first SSB in the slot is
mapped in the slot in which the SSB is located. In an embodiment, when a CORESET occupies 1
symbol, it occupies the third symbol of a slot in which an SSB is located; for 2 symbols of a CORESET,
the third and fourth symbols are occupied; for 3 symbols of a CORESET, the third, fourth and fifth
symbols are occupied; for 4 symbols of a CORESET, the third, fourth, fifth and sixth symbols are
occupied; and a CORESET corresponding to the second SSB in the slot is mapped in the slot in which
the SSB is located. In an embodiment, when a CORESET occupies 1 symbol, it occupies the ninth
symbol of a slot in which an SSB is located; for 2 symbols of a CORESET, the ninth and tenth symbols
are occupied; for 3 symbols of a CORESET, the ninth, tenth and eleventh symbols are occupied; for 4
symbols of a CORESET, the ninth, tenth, eleventh and twelfth symbols are occupied; and a recourse
other than an SSB is occupied in frequency domain.

In a configuration of FIG. 15 (10), each CORESET occupies 1 or 2 or 3 or 4 symbols, a multiplexing
manner of FDM is used for CORESETs and corresponding SSBs, that is, a CORESET corresponding
to the first SSB in the slot is mapped in the slot in which the SSB is located. In an embodiment, when
a CORESET occupies 1 symbol, it occupies the third symbol of a slot in which an SSB is located; for
2 symbols of a CORESET, the third and fourth symbols are occupied; for 3 symbols of a CORESET,
the third, fourth and fifth symbols are occupied; for 4 symbols of a CORESET, the third, fourth, fifth
and sixth symbols are occupied; and a CORESET corresponding to the second SSB in the slot is
mapped to a slot outside a Sms SSB time window. In an embodiment, when a CORESET occupies 1
symbol, it occupies the third symbol of a slot in which an SSB is located; for 2 symbols of a CORESET,
the third and fourth symbols are occupied; for 3 symbols of a CORESET, the third, fourth and fifth
symbols are occupied; and for 4 symbols of a CORESET, the third, fourth, fifth and sixth symbols are
occupied. A resource other than a frequency domain resource corresponding to an SSB is occupied in
frequency domain.

Sub-implementation Manner 4.2:

For the mapping of the synchronization signal blocks of 30kHz (pattern 1) or 120kHz shown in (b) of
FIG. 14, a mapping resource configuration is performed based on 2 slots and 4 SSBs as a period. FIG.

16 is a schematic diagram II of position information of a symbol occupied by a CORESET in a slot

22



10

15

20

25

30

according to the present embodiment. As shown in FIG. 16, the position information of the symbol
occupied by the CORESET includes one or more of the following, where an arrow starting from an
SSB points to a CORESET corresponding thereto.

In a configuration of FIG. 16 (1), each CORESET occupies 1 symbol, where a CORESET of the first
SSB occupies the third symbol in a former slot; a CORESET of the second SSB occupies the fourth
symbol in the former slot; a CORESET of the third SSB occupies the first symbol in a latter slot; and
a CORESET of the fourth SSB occupies the second symbol in the latter slot.

In a configuration of FIG. 16 (2), each CORESET occupies 1 symbol, where a CORESET of the first
SSB occupies the third symbol in a former slot; a CORESET of the second SSB occupies the fourth
symbol in the former slot; a CORESET of the third SSB occupies the third symbol in a slot outside a
5ms SSB time window; a CORESET of the fourth SSB occupies the fourth symbol in the slot outside
a Sms SSB time window; and ‘spacing between the CORESET of the first SSB and the CORESET of
the third SSB’ is equal to “spacing between the CORESET of the second SSB and the CORESET of
the fourth SSB”, for example, the spacing is equal to Sms.

In a configuration of FIG. 16 (3), each CORESET occupies 1 symbol, where a CORESET of the first
SSB occupies the fourth symbol in a former slot; a CORESET of the second SSB occupies the fourth
symbol of a slot outside a Sms SSB time window; a CORESET of the third SSB occupies the fourth
symbol in a latter slot; a CORESET of the fourth SSB occupies the second symbol in the slot outside
a 5ms SSB time window; and ‘spacing between the CORESET of the first SSB and the CORESET of
the third SSB’ is equal to “spacing between the CORESET of the second SSB and the CORESET of
the fourth SSB”, for example, the spacing is equal to Sms.

In a configuration of FIG. 16 (4), each CORESET occupies 1 symbol, and CPRESETs are mapped to
the first 4 symbols in a first slot, respectively. In an embodiment, a CORESET of the first SSB occupies
the first symbol in a former slot; a CORESET of the second SSB occupies the second symbol in the
former slot; a CORESET of the third SSB occupies the third symbol in the former slot; and a
CORESET of the fourth SSB occupies the fourth symbol in the former slot.

In a configuration of FIG. 16 (5), each CORESET occupies 2 symbols, where a CORESET of the first
SSB occupies the first and second symbols in a former slot; a CORESET of the second SSB occupies
the third and fourth symbols in the former slot; a CORESET of the third SSB occupies the first and
second symbols in a slot outside a Sms SSB time window; a CORESET of the fourth SSB occupies
the third and fourth symbols in the slot outside a Sms SSB time window; and ‘time domain spacing
between the CORESET of the first SSB and the CORESET of the third SSB’ is equal to “time domain
spacing between the CORESET of the second SSB and the CORESET of the fourth SSB”, for example,

the spacing is equal to Sms.
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In a configuration of FIG. 16 (6), each CORESET occupies 2 symbols, where a CORESET of the first
SSB occupies the third and fourth symbols in a former slot; a CORESET of the second SSB occupies
the first and second symbols in a latter slot; a CORESET of the third SSB occupies he third and fourth
symbols in a slot outside a Sms SSB time window; a CORESET of the fourth SSB occupies he first
and second symbols in the slot outside a Sms SSB time window; and ‘time domain spacing between
the CORESET of the first SSB and the CORESET of the third SSB’ is equal to “time domain spacing
between the CORESET of the second SSB and the CORESET of the fourth SSB”, for example, the
spacing is equal to Sms.

In a configuration of FIG. 16 (7), each CORESET occupies 2 symbols, where a CORESET of the first
SSB occupies the first and second symbols in a former slot; a CORESET of the second SSB occupies
the third and fourth symbols in the former slot; a CORESET of the third SSB occupies the first and
second symbols in a latter slot; a CORESET of the fourth SSB occupies the first and second symbols
in a slot outside a 5Sms SSB time window; and ‘time domain spacing between the CORESET of the
first SSB and the CORESET of the fourth SSB’ is equal to Sms.

In a configuration of FIG. 16 (8), each CORESET occupies 2 symbols, where a CORESET of the first
SSB occupies the first and second symbols in a former slot; a CORESET of the second SSB occupies
the third and fourth symbols in the former slot; a CORESET of the third SSB occupies the first and
second symbols in a former slot; a CORESET of the fourth SSB occupies the first and second symbols
in a slot outside a 5ms SSB time window; and ‘time domain spacing between the CORESET of the
second SSB and the CORESET of the fourth SSB’ is equal to 5ms, or ‘time domain spacing between
the CORESET of the third SSB and the CORESET of the fourth SSB’ is equal to Sms.

In a configuration of FIG. 16 (9), each CORESET occupies 1 or 2 or 3 or 4 symbols, a multiplexing
manner of FDM is used for CORESETs and corresponding SSBs, that is:

a CORESET corresponding to the first SSB is mapped in a slot in which the SSB is located. In an
embodiment, when a CORESET occupies 1 symbol, it occupies the fifth symbol of a slot in which an
SSB is located; for two symbols of a CORESET, the fifth and sixth symbols are occupied; for three
symbols of a CORESET, the fifth, sixth and seventh symbols are occupied; for four symbols of a
CORESET, the fifth, sixth, seventh and eighth symbols are occupied; and a recourse other than an SSB
is occupied in frequency domain.

A CORESET corresponding to the second SSB is mapped in a slot in which the SSB is located. In an
embodiment, when a CORESET occupies 1 symbol, it occupies the ninth symbol of a slot in which an
SSB is located; for two symbols of a CORESET, the ninth and tenth symbols are occupied; for three
symbols of a CORESET, the ninth, tenth and eleventh symbols are occupied; for four symbols of a
CORESET, the ninth, tenth, eleventh and twelfth symbols are occupied; and a recourse other than an
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SSB is occupied in frequency domain.

A CORESET corresponding to the third SSB is mapped in a slot in which the SSB is located. In an
embodiment, when a CORESET occupies one symbol, it occupies the third symbol of a slot in which
an SSB is located; for two symbols of a CORESET, the third and fourth symbols are occupied; for
three symbols of a CORESET, the third, fourth and fifth symbols are occupied; for four symbols of a
CORESET, the third, fourth, fifth and sixth symbols are occupied; and a recourse other than an SSB is
occupied in frequency domain.

A CORESET corresponding to the fourth SSB is mapped in a slot in which the SSB is located. In an
embodiment, when a CORESET occupies 1 symbol, it occupies the seventh symbol of a slot in which
an SSB is located; for two symbols of a CORESET, the seventh and eighth symbols are occupied; for
three symbols of a CORESET, the seventh, eighth and ninth symbols are occupied; for four symbols
of a CORESET, the seventh, eighth, ninth and tenth symbols are occupied; and a recourse other than
an SSB is occupied in frequency domain.

In a configuration of FIG. 16 (10), each CORESET occupies 1 or 2 or 3 or 4 symbols, a multiplexing
manner of FDM is used for CORESETs and corresponding SSBs, that is:

a CORESET corresponding to the first SSB is mapped in a slot in which the SSB is located. In an
embodiment, when a CORESET occupies 1 symbol, it occupies the fifth symbol of a slot in which an
SSB is located; for two symbols of a CORESET, the fifth and sixth symbols are occupied; for three
symbols of a CORESET, the fifth, sixth and seventh symbols are occupied; for four symbols of a
CORESET, the fifth, sixth, seventh and eighth symbols are occupied; and a recourse other than an SSB
is occupied in frequency domain.

A CORESET corresponding to the second SSB is mapped in a slot outside a Sms time window. In an
embodiment, when a CORESET occupies 1 symbol, it occupies the fifth symbol; for two symbols of
a CORESET, the fifth and sixth symbols are occupied; for three symbols of a CORESET, the fifth,
sixth and seventh symbols are occupied; for four symbols of a CORESET, the fifth, sixth, seventh and
eighth symbols are occupied; and a recourse other than a frequency domain resource corresponding to
an SSB is occupied in frequency domain. in addition, ‘spacing between the CORESET of the first SSB
and the CORESET of the third SSB’ is equal to Sms.

A CORESET corresponding to the third SSB is mapped in a slot in which the SSB is located. In an
embodiment, when a CORESET occupies 1 symbol, it occupies the third symbol of a slot in which an
SSB is located; for two symbols of a CORESET, the third and fourth symbols are occupied; for three
symbols of a CORESET, the third, fourth and fifth symbols are occupied; for four symbols of a
CORESET, the third, fourth, fifth and sixth symbols are occupied; and a recourse other than an SSB is

occupied in frequency domain.
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A CORESET corresponding to the fourth SSB is mapped in a slot outside a Sms time window. In an
embodiment, when a CORESET occupies 1 symbol, it occupies the seventh symbol; for two symbols
of a CORESET, the seventh and eighth symbols are occupied; for three symbols of a CORESET, the
seventh, eighth, and ninth symbols are occupied; for four symbols of a CORESET, the seventh, eighth,
ninth and tenth symbols are occupied; and a recourse other than a frequency domain resource
corresponding to an SSB is occupied in frequency domain. In addition, ‘spacing between the
CORESET of the second SSB and the CORESET of the fourth SSB’ is equal to Sms.
Sub-implementation Manner 4.3:

When a CORESET is mapped only to a slot outside an SSB, FIG. 17 is a schematic diagram I that a
CORESET is mapped to a slot outside an SSB according to the present embodiment, and FIG. 18 is a
schematic diagram II that a CORESET is mapped to a slot outside an SSB according to the present
embodiment. As shown in FIGS. 17 and 18, position information of a symbol occupied by the
CORESET in a slot includes one or more of the following.

In a configuration of FIG. 17 (1), a slot includes 2 CORESETs, each of the CORESETs occupies 1
symbol, and the CORESETs are located on the first and second symbols in the slot, respectively.

In a configuration of FIG. 17 (2), a slot includes 2 CORESETs, each of the CORESETs occupies 2
symbols. In an embodiment, one CORESET is mapped to the first and second symbols in the slot, and
the other CORESET is mapped to the third and fourth symbols in the slot.

In a configuration of FIG. 17 (3), a slot includes 2 CORESETs, each of the CORESETs occupies |
symbol, and the CORESETSs are located on the first and eighth symbols in the slot, respectively.

In a configuration of FIG. 17 (4), a slot includes 2 CORESETSs, each of the CORESETs occupies 2
symbols. In an embodiment, one CORESET is mapped to the first and second symbols in the slot, and
the other CORESET is mapped to the eighth and ninth symbols in the slot.

In a configuration of FIG. 17 (5), a slot includes 2 CORESETs, each of the CORESETs occupies 1
symbol, and the CORESETs are located on the third and ninth symbols in the slot, respectively.

In a configuration of FIG. 17 (6), a slot includes 2 CORESETs, each of the CORESETs occupies 2
symbols. In an embodiment, one CORESET is mapped to the third and fourth symbols in the slot, and
the other CORESET is mapped to the ninth and tenth symbols in the slot.

In a configuration of FIG. 17 (7), a slot includes 1 CORESET, which occupies 1 symbol. In an
embodiment, the CORESET is mapped to the first symbol in the slot.

In a configuration of FIG. 17 (8), a slot includes 1 CORESET, which occupies 2 symbols. In an
embodiment, the CORESET is mapped to the first and second symbols in a slot.

In a configuration of FIG. 18 (1), with two slots as a configuration period, 4 CORESETs are included,
and each CORESET includes 1 symbol: the first CORESET is mapped to the fifth symbol of a former
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slot, the second CORESET is mapped to the ninth symbol of the former slot, the third CORESET is
mapped to the third symbol of a latter slot, and the fourth CORESET is mapped to the the seventh
symbol of the latter slot.

In a configuration of FIG. 18 (2), with two slots as a configuration period, 4 CORESETs are included,
and each CORESET includes 2 symbols: the first CORESET is mapped to the fifth and sixth symbols
of a former slot, the second CORESET is mapped to the ninth and tenth symbols of the former slot,
the third CORESET is mapped to the third and fourth symbols of a latter slot, and the fourth CORESET
is mapped to the seventh and eighth symbols of the latter slot.

In the foregoing configurations, a position of a symbol occupied by a currently used CORESET in a
slot may be indicated to a terminal by the following manners.

According to the CORESET bandwidth configuration described in the implementation manner 1, the
terminal can determine the bandwidth of the current CORESET, and when the CORESET bandwidth
takes the minimum channel bandwidth, since the bandwidth value is relatively small, a manner of time-
division multiplexing for CORESETs and SSBs is preferred.

Conversely, when the CORESET bandwidth takes a larger value, that is, the minimum UE bandwidth,
a manner of frequency-division multiplexing for CORESETs and SSBs is preferred.

In addition, according to the manner described in the implementation manner 3, the terminal can
determine the information of the slot in which the CORESET is located.

The following 3 tables, Table 1, Table 2, and Table 3, are defined.

Table 1 is applicable to a case that the CORESET bandwidth is configured as ‘minimum channel
bandwidth’, and information of a slot in which the CORESET is located is ‘the control resource set is
transmitted in a slot containing a synchronization signal block’; and in a PBCH, 3 bits particularly
indicate to a terminal which of the eight configurations in Table 1 is used.

Table 2 is applicable to a case that the CORESET bandwidth takes a greater value, that is, ‘minimum
UE bandwidth’, and information of a slot in which the CORESET is located is ‘the control resource
set is transmitted in a slot containing a synchronization signal block’; and in a PBCH, 3 bits particularly
indicate to a terminal which of the eight configurations in Table 2 is used.

Table 3 is applicable to a case that information of a slot in which the CORESET is located is ‘the
control resource set is transmitted in a slot not containing a synchronization signal block’; or subcarrier
spacing of the CORESET and subcarrier spacing of the synchronization signal block are different, and
then the CORESET and the synchronization signal block belong to different bandwidth parts
(Bandwidth Parts, BWP); and in a PBCH, 3 bits particularly indicate to a terminal which of the eight
configurations in Table 3 is used.

Table 1
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Number of CORESET

Index 15kHz/30kHz (pattern 2) 30kHz (pattern 1)/120kHz
OFDM Symbols
000 1 Configuration of FIG.15 (1) | Configuration of FIG.16 (1)
001 1 Configuration of FIG.15 (2) | Configuration of FIG.16 (2)
010 1 Configuration of FIG.15 (3) | Configuration of FIG.16 (3)
011 1 Configuration of FIG.15 (4) | Configuration of FIG.16 (4)
100 2 Configuration of FIG.15 (5) | Configuration of FIG.16 (5)
101 2 Configuration of FIG.15 (6) | Configuration of FIG.16 (6)
110 2 Configuration of FIG.15 (7) | Configuration of FIG.16 (7)
111 2 Configuration of FIG.15 (8) | Configuration of FIG.16 (8)
Table 2
Number of CORESET
Index 15kHz/30kHz (pattern 2) 30kHz (pattern 1)/120kHz
OFDM Symbols

000 1
001 2

Configuration of FIG.15(9) | Configuration of FIG.16(9)
010 3
011 4
100 1
101 2

Configuration of FIG.15(10) | Configuration of FIG.16(10)
110 3
111 4
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Table 3

Number of CORESET
Index 15kHz/30kHz (pattern 2) 30kHz (pattern 1)/120kHz
OFDM Symbols
000 1 Configuration of FIG.17(1)
001 2 Configuration of FIG.17(2)
010 1 Configuration of FIG.17(3)
011 2 Configuration of FIG.17(4)
100 1 Configuration of FIG.17(5) | Configuration of FIG.18(1)
101 2 Configuration of FIG.17(6) | Configuration of FIG.18(2)
110 1 Configuration of FIG.17(7)
111 2 Configuration of FIG.17(8)

Implementation Manner 5:

The present implementation manner describes an indication manner of the CORESET monitoring
window (PDCCH monitoring window) configuration information.

The CORESET monitoring window configuration information includes at least one of the following
information: a monitoring period of the CORESET, a starting position of the monitoring window, time
domain duration of a monitoring window, and a time domain offset between adjacent monitoring
windows.

The CORESET monitoring window is also referred to as a physical downlink control channel PDCCH
monitoring window, each monitoring window corresponds to a synchronization signal block, and a
monitoring window of the CORESET includes one or more CORESET monitoring opportunities, that
is, one or more resources for transmitting a PDCCH. A base station selects one PDCCH transmission
resource in a CORESET monitoring window for PDCCH transmission, and a terminal may attempt to
receive a PDCCH corresponding to the synchronization signal block on one or more PDCCH
transmission resources in the CORESET monitoring window. There is a quasi-co-location (Quasi-co-
location, QCL) relationship between the synchronization signal block and the CORESET or PDCCH
in the corresponding monitoring window.

The monitoring period of the CORESET may also be understood as a transmission period of the
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CORESET, and a value of the period may be predefined, for example, as 40ms. It is also possible to
predefine values of a plurality of monitoring periods in the protocol, such as 20ms, 40ms, and in a
PBCH, a particular value of a monitoring period of a current carrier is indicated by 1 bit.

The starting position of the monitoring window of the CORESET refers to a time domain starting
position of the first CORESET monitoring window; and with 20ms of the CORESET transmission
period as an example, when the CORESET is transmitted in a slot containing a synchronization signal
block, the CORESET starting position of the monitoring window is predefined. FIG. 19 is a schematic
diagram that a CORESET is transmitted in a slot containing a synchronization signal block according
the present embodiment, and as shown in FIG. 19, a starting position of the monitoring window of a
CORESET is a starting point of a radio frame with SFN mod 2=0.

When the CORESET is transmitted in a slot not containing a synchronization signal block, the
CORESET starting position of the monitoring window is predefined. FIG. 20 is a schematic diagram
that a CORESET is transmitted in a slot not containing a synchronization signal block according the
present embodiment, and as shown in FIG. 20, a starting position of the monitoring window of a
CORESET is the sixth subframe (that is, the second half frame) of a radio frame with SFN mod 2=0.
When the CORESET is transmitted in a slot containing a synchronization signal block and also
transmitted in a slot not containing the synchronization signal block, FIG. 21 is a schematic diagram
that a CORESET is transmitted in a slot containing a synchronization signal block and also transmitted
in a slot not containing the synchronization signal block according the present embodiment (as shown
in FIG. 21, for a CORESET transmitted in a slot in which a synchronization signal block is located, a
starting position of the monitoring window thereof is a starting point of a radio frame with SFN mod
2=0; and for a CORESET transmitted in a slot not containing a synchronization signal block, a starting
position of the monitoring window thereof is the sixth sub-frame (that is, the second half frame) of a
radio frame with SFN mod 2=0).

The time domain duration of the monitoring window of the CORESET is one or more slots; for
example, the time domain duration of the monitoring window is one or more of the following: 1 slot,
2 slots, 4 slots, or M slots, where M is a number of slots occupied by synchronization signal blocks in
a synchronization signal block transmission period.

When the CORESET is transmitted in a slot in which a synchronization is located, the time domain
duration of the monitoring window is 1 slot; and when the CORESET is transmitted in a slot not
containing a synchronization signal block, the time domain duration of the monitoring window may
be one or more slots.

An indication bit may be introduced into in a CORESET configuration information indication field of

the PBCH to indicate time domain duration of the CORESET monitoring window of a current carrier
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to the terminal. For example, 2 bits are used for indication, ‘00’ represents ‘the time domain duration
of the monitoring window is 1 slot’, ‘01’ represents ‘the time domain duration of the monitoring
window is 2 slots’, ‘10’ represents ‘the time domain duration of the monitoring window is M slots’,
and ‘11’ represents ‘state reservation’.

Alternatively, it is specified in the protocol that only any two of the foregoing 4 types of the time
domain duration of the CORESET monitoring window are included, and 1 bit is further used in the
PBCH to indicate which configuration is particularly used for a current carrier; for example,
‘0’represents ‘the time domain duration of the monitoring window is 1 slot’, and ‘1’ represents ‘the
time domain duration of the monitoring window is 2 slots’.

Alternatively, it is specified in the protocol that the time domain duration of the CORESET monitoring
window may be configured in one of the following three types: 1 slot, 2 slots, and 4 slots; and time
domain transmission resources of the CORESET monitoring window and the time domain duration of
the monitoring window are jointly indicated, and 2 bits are occupied in total, for example,

‘00’: the CORESET is transmitted in a slot containing an SS/PBCH block, and the CORESET
monitoring window length is equal to 1 slot;

‘01°: the CORESET is transmitted in a slot not containing an SS/PBCH block, and the CORESET
monitoring window length is equal to 1 slot;

‘10’: the CORESET is transmitted in a slot not containing an SS/PBCH block, and the CORESET
monitoring window length is equal to 2 slots;

‘11°: the CORESET is transmitted in a slot not containing an SS/PBCH block, and the CORESET
monitoring window length is equal to 4 slots;

and an time domain offset between adjacent monitoring windows includes one or more of the following:
0, the time domain duration of the monitoring window, and 1/X of the time domain duration of the
monitoring window, where X is an integer greater than 1, and a value thereof may be predefined in a
protocol or indicated by a signaling.

FIG. 22 is a schematic diagram that a CORESET is transmitted in a slot in which a synchronization
signal block is located according the present embodiment. As shown in FIG. 22, when the CORESET
is transmitted in a slot in which a synchronization signal block is located, and the CORESET and a
corresponding SSB are frequency-division multiplexed and transmitted, time domain duration of a
monitoring window is 1 slot, and a time domain offset between adjacent monitoring windows is equal
to the time domain duration of the monitoring window, that is, 1 slot. In this case, there is no overlap
between the adjacent monitoring windows. In FIG. 22, 8 synchronization signal blocks included can
be used as resources for transmitting a synchronization signal and a physical broadcast channel, and a

base station can select some or all of them as actually transmitted synchronization signal blocks (actual
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SSBs).

FIG. 23 is a schematic diagram I that a CORESET is transmitted in a slot not containing a
synchronization signal block according the present embodiment. In FIG. 23, the CORESET is
transmitted in a slot not containing a synchronization signal block, that is, the second half frame of a
radio frame in which a synchronization signal block is located, time domain duration of a monitoring
window is 1 slot, and a time domain offset between adjacent monitoring windows is equal to the time
domain duration of the monitoring window, that is, 1 slot. In this case, there is no overlap between the
adjacent monitoring windows. Dashed blocks in FIG. 23 are pseudo synchronization signal blocks
(pseudo SSBs), the transmission of the CORESET also avoids these pseudo synchronization signal
blocks, and resources occupied by the CORESET in the slot are the same as that in FIG. 22. The
advantage of this configuration is that when the transmission period of the synchronization signal
blocks is Sms, synchronization signal blocks of the next period will also be transmitted in the slot in
which the CORESET is located, and since the transmission of the CORESET avoids the resources for
transmitting the synchronization signal blocks, even if the transmission period of the synchronization
signal blocks is Sms, there is no collision between the two. A terminal does not need to know an actual
synchronization signal block transmission period of the current carrier.

FIG. 24 is a schematic diagram II that a CORESET is transmitted in a slot not containing a
synchronization signal block according the present embodiment. As shown in FIG. 24, the CORESET
is transmitted in a slot not containing a synchronization signal block, that is, the second half frame of
aradio frame in which a synchronization signal block is located, time domain duration of a monitoring
window is 2 slots, and a time domain offset between adjacent monitoring windows is equal to 1/2 of
the time domain duration of the monitoring window, that is, 1 slot. Then the adjacent monitoring
windows partially overlap. In an embodiment, the second synchronization signal block in the slot 1 in
which the synchronization signal block is located is actually transmitted, this synchronization signal
block corresponds to the monitoring window 1, that is, the second and third slots of the second half
frame, these two slots include 4 CORESET transmission resources, and a base station selects one of
them to transmit the CORESET corresponding to the synchronization signal block. Similarly, the first
synchronization signal block in the slot 2 is actually transmitted, it corresponds to the monitoring
window 2, that is, the third and fourth slots, and the base station selects one of the CORESET
transmission resources in the 2 slots to transmit a CORESET corresponding to this synchronization
signal block.

It should be noted that, CORESETs corresponding to different synchronization signal blocks cannot
occupy the same CORESET transmission resources; therefore, when CORESET transmission

resources are selected in the corresponding monitoring windows for the subsequent synchronization
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signal blocks, it is necessary to avoid CORESET transmission resources having been occupied.

FIG. 25 is a schematic diagram that all synchronization signal blocks correspond to a same CORESET
monitoring window according the present embodiment. As shown in FIG. 25, all the synchronization
signal blocks correspond to a same CORESET monitoring window. In an embodiment, 4 slots
containing synchronization signal blocks include 8 synchronization signal block resources, in this case,
only two of the synchronization signal blocks are transmitted, and the 8 synchronization signal blocks
correspond to the same CORESET monitoring window, and the monitoring window includes 8
CORESET transmission resources; and for a terminal, no matter which synchronization signal block
is received, it is necessary to attempt to receive the corresponding CORESET on 8 CORESET
monitoring opportunities in this monitoring window.

FIG. 26 is a schematic diagram that a plurality of synchronization signal blocks corresponds to one
CORESET monitoring window according the present embodiment. As shown in FIG. 26, the plurality
of synchronization signal blocks correspond to one CORESET monitoring window. In an embodiment,
4 slots containing synchronization signal blocks include 8 synchronization signal block resources, in
this case, the first 4 synchronization signal blocks are actually transmitted, 4 synchronization signal
blocks in the first 2 slots correspond to the first CORESET monitoring window (corresponding to the
first 2 pseudo synchronization signal block slots in time domain), and 4 synchronization signal blocks
in the last two slots correspond to the second CORESET monitoring window (corresponding to the
third and fourth pseudo synchronization signal block slots in time domain); and for a terminal, when
one of the first 4 SSBs is received, it is necessary to attempt to receive the corresponding CORESET
on 8 CORESET monitoring opportunities in the monitoring window 1, and when one of the last 4
SSBs is received, it is necessary to attempt to receive the corresponding CORESET on 8§ CORESET
monitoring opportunities in the monitoring window 2.

An indication bit may be introduced into a CORESET configuration information indication field of
the PBCH to indicate a time domain offset between adjacent CORESET monitoring windows of a
current carrier to the terminal. For example, 2 bits are used for indication, ‘00’ represents ‘the time
domain offset between the adjacent monitoring windows is 0°, ‘01’ represents ‘the time domain offset
between the adjacent monitoring windows is a monitoring window length’, ‘10’ represents ‘the time
domain offset between the adjacent monitoring windows is 1/X of the monitoring window length’, and
‘11° represents ‘state reservation’. X is an integer greater than 1, and a value thereof may be specified
in a protocol or indicated by a signaling.

In the foregoing indication manner, it is necessary to introduce 2-bit indication overhead, and in order
to reduce this overhead, it is also possible to limit the type of the time domain offset between the

adjacent monitoring windows according to different kinds of time domain duration of the monitoring
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window. For example, when the monitoring window length is 1 slot, it is specified that there are only
two possibilities for the time domain offset between the adjacent monitoring windows: the time domain
offset between the adjacent monitoring windows is the monitoring window length (that is, the adjacent
monitoring windows overlap, and configured continuously), or the time domain offset between the
adjacent monitoring windows is 1/X of the time domain duration of the monitoring window (that is,
the adjacent monitoring windows partially overlap). In this case, only 1 bit is needed to indicate the
offset value, for example, ‘0’ represents ‘the time domain offset between the adjacent monitoring
windows is a monitoring window length’, and ‘1’ represents ‘the time domain offset between the
adjacent monitoring windows is 1/X of the monitoring window length’. Similarly, X is an integer
greater than 1, and a value thereof may be specified in a protocol or indicated by a signaling.

For a case that the monitoring window length is greater than 1 slot, it is specified that there are only
two possibilities for the time domain offset between the adjacent monitoring windows: the time domain
offset between the adjacent monitoring windows is 0 (that is, the adjacent monitoring windows
completely overlap), or the time domain offset between the adjacent monitoring windows is 1/X of the
monitoring window length (that is, the adjacent monitoring windows partially overlap). In this case,
only 1 bit is needed to indicate the offset value, for example, ‘0’ represents ‘the time domain offset
between the adjacent monitoring windows is 0’, and ‘1’ represents ‘the time domain offset between
the adjacent monitoring windows is 1/X of the monitoring window length’. Similarly, X is an integer
greater than 1, and a value thereof may be specified in a protocol or indicated by a signaling.

In the present application, the technical features in the respective implementation manners may be
used in combination in one implementation manner without conflict. Each implementation manner is
merely an optimal implementation manner of the present application.

This embodiment provides a transmission method of common control information block configuration
information, and with this solution, time and frequency domain resource positions of a control resource
set can be effectively indicated without affecting combined reception of PBCHs (that is, it is ensured
that the PBCH content in each SS block is the same). In addition, by configuring time domain duration
of a control resource set monitoring window and a time domain offset between monitoring windows
corresponding to adjacent SS blocks, transmission resources of a common control block are more
flexible, and the impact of burst traffic transmission on the common control block transmission is well
avoided.

Embodiment 4

An embodiment of the present application further provides a storage medium, and the storage medium
includes a stored program, where the method according to any one of the foregoing is executed when

the foregoing program is run.
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In the present embodiment, the foregoing storage medium may be configured to store program codes
for executing the following step S1 and step S2:

In the step S1, configuration information of a control resource set is carried on a physical broadcast
channel; where the configuration information is used to indicate to a terminal at least one of the
following of the control resource set: time domain position information and frequency domain position
information.

In the step S2, the control resource set is transmitted to the terminal according to the configuration
information.

In an embodiment, in the present embodiment, the foregoing storage medium may include, but is not
limited to: any medium that can store program codes, such as a USB flash drive, a read-only memory
(Read-Only Memory, ROM), a random access memory (Random Access Memory, RAM), a removable
hard disk, a magnetic disk, or an optical disk.

An embodiment of the present application further provides a processor, and the processor is configured
to run a program, where the step according to any one of the foregoing methods is executed when the
program is run.

In the present embodiment, the foregoing program is used to execute the following step S1 and step
S2:

In the step S1, configuration information of a control resource set is carried on a physical broadcast
channel; where the configuration information is used to indicate to a terminal at least one of the
following of the control resource set: time domain position information and frequency domain position
information.

In the step S2, the control resource set is transmitted to the terminal according to the configuration
information.

In an embodiment, the specific example in the present embodiment may refer to the example described
in the foregoing embodiment and optional implementation manner, and it will not be repeated
redundantly herein.

Obviously, those skilled in the art should understand that the foregoing each module or each step of
the present application may be implemented by universal computing devices, and they may be
centralized on a single computing device or distributed over a network consisting of a plurality of
computing devices; in an embodiment, they may be implemented by executable program codes of a
computing device, and thus they can be stored in a storage device for execution by the computing
device; and in some cases, the illustrated or described steps may be executed in an order different from
the one herein, or they are respectively fabricated into individual integrated circuit modules, or a

plurality of modules or steps thereof are implemented by being fabricated into a single integrated
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circuit module. Thus, the present application is not limited to any specific combination of hardware

and software.
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CLAIMS

1. A method, comprising:

transmitting, to a terminal, configuration information of a common control
resource set on a physical broadcast channel,

wherein the common control resource set is for paging information or remaining
minimum system information (RMSI),

the configuration information indicating time domain position information of the
common control resource set,

the time domain position information of the common control resource set
including: (1) information of a first slot in which the common control resource set is
located , (2) a starting symbol index of at least one symbol occupied by the common
control resource set in the first slot, and (3) a number of the at least one symbol occupied
by the common control resource set in the first slot; and

transmitting, to the terminal, according to the configuration information, the

common control resource set in the first slot and a second slot, the first slot containing
a synchronization signal block (SSB), and the second slot not containing the SSB, and
wherein a same resource mapping rule is applied for the common control resource set

in both the first slot and the second slot.

2. The method of claim 1, wherein the at least one symbol occupied by the common
control resource set in the first slot include at least one of the third symbol, the fifth

symbol, the seventh symbol, or the ninth symbol of the first slot.

3. The method of claim 1, wherein a starting symbol index of the common control

resource set and the SSB in the first slot are the same.

4.. A method, comprising:

receiving, by a terminal, configuration information of a common control resource

set on a physical broadcast channel,
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wherein the common control resource set is for paging information or remaining
minimum system information (RMSI),

the configuration information indicating time domain position information of the
common control resource set,

the time domain position information of the common control resource set
including: (1) information of a first slot in which the common control resource set is
located , (2) a starting symbol index of at least one symbol occupied by the common
control resource set in the first slot, and (3) a number of the at least one symbol occupied
by the common control resource set in the first slot; and

receiving, by the terminal, according to the configuration information, the
common control resource set in the first slot and a second slot, the first slot containing
a synchronization signal block (SSB), and the second slot not containing the SSB, and
wherein a same resource mapping rule is applied for the common control resource set

in both the first slot and the second slot.

5. The method of claim 4, wherein at least one symbol occupied by the common control
resource set in the first slot include at least one of the third symbol, the fifth symbol,

the seventh symbol, or the ninth symbol of the first slot.

6. The method of claim 4, wherein a starting symbol index of the common control

resource set and the SSB in the first slot are the same.

7. Abase station comprising a processor configured to:

transmit, to a terminal, configuration information of a common control resource
set on a physical broadcast channel,

wherein the common control resource set is for paging information or remaining
minimum system information (RMSI),

the configuration information indicating time domain position information of the
common control resource set,

the time domain position information of the common control resource set
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including: (1) information of a first slot in which the common control resource set is
located , (2) a starting symbol index of at least one symbol occupied by the common
control resource set in the first slot, and (3) a number of the at least one symbol occupied
by the common control resource set in the first slot; and

transmit, to the terminal, according to the configuration information, the
common control resource set in the first slot and a second slot, the first slot containing
a synchronization signal block (SSB), and the second slot not containing the SSB, and
wherein a same resource mapping rule is applied for the common control resource set

in both the first slot and the second slot.

8. The base station of claim 7, wherein at least one symbol occupied by the common
control resource set in the first slot include at least one of the third symbol, the fifth

symbol, the seventh symbol, or the ninth symbol of the first slot.

9.  The base station of claim 7, wherein a starting symbol index of the common

control resource set and the SSB in the first slot are the same.

10. A terminal comprising a processor configured to:

receive configuration information of a common control resource set on a physical
broadcast channel,

wherein the common control resource set is for paging information or remaining
minimum system information (RMSI),

the configuration information indicating time domain position information of the
common control resource set,

the time domain position information of the common control resource set
including: (1) information of a first slot in which the common control resource set is
located , (2) a starting symbol index of at least one symbol occupied by the common
control resource set in the first slot, and (3) a number of the at least one symbol occupied
by the common control resource set in the first slot; and

receive, according to the configuration information, the common control resource
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set in the first slot and a second slot, the first slot containing a synchronization signal
block, SSB, and the second slot not containing the SSB, and wherein a same resource
mapping rule is applied for the common control resource set in both the first slot and

the second slot.
11. The terminal of claim 10, wherein at least one symbol occupied by the common
control resource set in the first slot include at least one of the third symbol, the fifth

symbol, the seventh symbol, or the ninth symbol of the first slot.

12. The terminal of claim 10, wherein a starting symbol index of the common control

resource set and the SSB in the first slot are the same.
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