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METHOD FOR INFORMING AVAILABLE RESOURCE FOR PDSCH, METHOD FOR
DETERMINING AVAILABLE RESOURCE FOR PDSCH, BASE STATION AND UE

FIELD

The present disclosure relates to the communication technology field, and more particularly
to a method for informing available resource for PDSCH, a method for determining available
resource for PDSCH, a base station and a user equipment.

BACKGROUND
In LTE, the available resource, such as the starting symbol for physical downlink shared

channel (PDSCH) is the same across the whole system bandwidth as the control region takes the
whole of the first or several symbols of a subframe, such that it is easy for the base station to
inform a user equipment (UE) of the starting of orthogonal frequency division multiplexing
(OFDM) symbols for PDSCH.

However, in near radio (NR) wireless system, the situation changes since the control region
may only occupy a portion of the frequency bandwidth of the whole system bandwidth. The
motivation for this is to save the UE efforts to search for its physical downlink control channel
(PDCCH) across the whole system bandwidth which could be very wide compared with that of
LTE, especially at higher frequency. In this case, how to inform the UE the available resource for

PDSCH becomes an issue.

DISCLOSURE

The present disclosure aims to solve at least one of existing problems in the related art to at
least extent.

Accordingly, a first objective of the present disclosure is to provide a method for informing
available resource for PDSCH, in this way the base station in an NR wireless system can easily
inform the UE of the available resource for PDSCH.

A second objective of the present disclosure is to provide a method for determining available
resource for PDSCH.

A third objective of the present disclosure is to provide a base station.

A fourth objective of the present disclosure is to provide a UE.

To achieve the above objectives, embodiments of a first aspect of the present disclosure

provide a method for informing available resource for PDSCH. The method includes: signaling, by
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a base station to a user equipment, information about the available resource for PDSCH in a
scheduling unit according to a reserved resource allocation of the scheduling unit; in which the
reserved resource allocation of the scheduling unit indicates in frequency domain one or more
resource sets and indicates in time domain a part of OFDM symbols within the one or more
resource sets of the scheduling unit as a reserved resource set, and the information about the
available resource for PDSCH in the scheduling unit includes information representing the
reserved resource allocation of the scheduling unit, in which the reserved resource set would not to
be used for transmitting the PDSCH.

With the method for informing available resource for PDSCH according to embodiments of
the present disclosure, the base station signals information about the available resource for PDSCH
in the scheduling unit to the UE according to the reserved resource allocation of the scheduling
unit. The reserved resource allocation of the scheduling unit indicates in frequency domain one or
more resource sets and indicates in time domain a part of OFDM symbols within the one or more
resource sets of the scheduling unit as a reserved resource set which would not to be used for
transmitting the PDSCH. The information about the available resource for PDSCH in the
scheduling unit includes information representing the reserved resource allocation of the
scheduling unit. In this way, the UE can obtain the reserved resource allocation of the scheduling
unit from the information signaled by the base station, such that the base station can inform the UE
of the available resource for PDSCH, and the UE would know the available resource and know
where to start to decode its PDSCH directly and easily.

To achieve above objectives, embodiments of a second aspect of the present disclosure
provide a method for determining available resource for PDSCH. The method includes: receiving,
by the user equipment from a base station, information about the available resource for PDSCH in
the scheduling unit, in which the information about the available resource for PDSCH in the
scheduling unit includes information representing a reserved resource allocation of the scheduling
unit, in which the reserved resource allocation of the scheduling unit indicates in frequency
domain one or more resource sets and indicates in time domain a part of OFDM symbols within
the one or more resource sets of the scheduling unit as a reserved resource set, the reserved
resource set would not to be used for transmitting the PDSCH; and determining, by the user
equipment, the available resource for PDSCH in the scheduling unit according to the information

about the available resource for PDSCH in the scheduling unit.
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With the method for determining available resource for PDSCH according to embodiments of
the present disclosure, the UE receives from the base station the information about the available
resource for PDSCH in the scheduling unit, in which the information about the available resource
for PDSCH in the scheduling unit includes information representing a reserved resource allocation
of the scheduling unit, and the reserved resource allocation of the scheduling unit indicates in
frequency domain one or more resource sets and indicates in time domain a part of OFDM
symbols within the one or more resource sets of the scheduling unit as a reserved resource set
which would not to be used for transmitting the PDSCH, and the UE determines the available
resource for PDSCH in the scheduling unit according to the information about the available
resource for PDSCH in the scheduling unit. In this way, the UE can obtain the reserved resource
allocation of the scheduling unit from the information signaled by the base station, such that the
UE can easily obtain the available resource in the scheduling unit.

To achieve above objectives, embodiments of a third aspect of the present disclosure provide
a base station. The base station includes a processor, a memory for storing instructions executable
by the processor. The processor is configured to signal to a user equipment information about the
available resource for PDSCH in a scheduling unit according to a reserved resource allocation of
the scheduling unit. The reserved resource allocation of the scheduling unit indicates in frequency
domain one or more resource sets and indicates in time domain a part of OFDM symbols within
the one or more resource sets of the scheduling unit as a reserved resource set, and the information
about the available resource for PDSCH in the scheduling unit includes information representing
the reserved resource allocation of the scheduling unit, the reserved resource set would not to be
used for transmitting the PDSCH .

With the base station according to embodiments of the present disclosure, the base station
signals information about the available resource for PDSCH in the scheduling unit to the UE
according to the reserved resource allocation of the scheduling unit. The reserved resource
allocation of the scheduling unit indicates in frequency domain one or more resource sets and
indicates in time domain a part of OFDM symbols within the one or more resource sets of the
scheduling unit as a reserved resource set which would not to be used for transmitting the PDSCH.
The information about the available resource for PDSCH in the scheduling unit includes
information representing the reserved resource allocation of the scheduling unit. In this way, the

UE can obtain the reserved resource allocation of the scheduling unit from the information
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signaled by the base station, such that the base station can inform the UE of the available resource
for PDSCH, and the UE would know the available resource and know where to start to decode its
PDSCH directly and easily.

To achieve above objectives, embodiments of a fourth aspect of the present disclosure
provide a UE. The UE device includes a processor, a memory for storing instructions executable
by the processor. The processor is configured to receive from a base station information about the
available resource for PDSCH in the scheduling unit, in which the information about the available
resource for PDSCH in the scheduling unit includes information representing a reserved resource
allocation of the scheduling unit, and the reserved resource allocation of the scheduling unit
indicates in frequency domain one or more resource sets and indicates in time domain a part of
OFDM symbols within the one or more resource sets of the scheduling unit as a reserved resource
set which would not to be used for transmitting the PDSCH; and determine the available resource
for PDSCH in the scheduling unit according to the information about the available resource for
PDSCH in the scheduling unit.

With the UE according to embodiments of the present disclosure, the UE receives from the
base station the information about the available resource for PDSCH in the scheduling unit, in
which the information about the available resource for PDSCH in the scheduling unit includes
information representing a reserved resource allocation of the scheduling unit, and the reserved
resource allocation of the scheduling unit indicates in frequency domain one or more resource sets
and indicates in time domain a part of OFDM symbols within the one or more resource sets of the
scheduling unit as a reserved resource set which would not to be used for transmitting the PDSCH,
and the UE determines the available resource for PDSCH in the scheduling unit according to the
information about the available resource for PDSCH in the scheduling unit. In this way, the UE
would know the available resource for PDSCH in the scheduling unit and thus know where to start
to decode its PDSCH directly and easily.

BRIEF DESCRIPTION OF THE DRAWINGS

Above and/or other aspects and advantages of the present disclosure will become clearer and
easier to understand from following description to embodiments with reference to drawings, in
which:

Fig. 1 is a flow chart illustrating a method for informing available resource for PDSCH

according to an embodiment of the present disclosure.
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Fig. 2 is a schematic diagram illustrating a reserved resource allocation of a scheduling unit
according to an embodiment.

Fig. 3 is a schematic diagram illustrating a reserved resource allocation of a scheduling unit
according to another embodiment.

Fig. 4 is a schematic diagram illustrating the reserved resource allocation of a scheduling unit
using a bitmap.

Fig. 5 is a flow chart illustrating a method for determining available resource for PDSCH
according to an embodiment of the present disclosure.

Fig. 6 is a schematic diagram illustrating communications between a base station and a UE
according to an embodiment of the present disclosure.

EMBODIMENTS OF THE PRESENT DISCLOSURE

Reference will now be made in detail to exemplary embodiments, examples of which are
illustrated in the accompanying drawings, in which the same or similar reference numbers
throughout the drawings represent the same or similar elements or elements having same or similar
functions. Embodiments described below with reference to drawings are merely exemplary and
used for explaining the present disclosure, and should not be understood as limitation to the
present disclosure.

With respect to problem that the starting symbol for PDSCH may not be the same anymore
for different Physical Resource Blocks (PRBs) in the NR wireless system, respective embodiments
of the present disclosure provide a method for informing available resource for PDSCH, such that
the base station in an NR wireless system can easily inform the UE of the available resource for
PDSCH.

In the following, a method for informing available resource for PDSCH, a method for
determining available resource for PDSCH, a base station and a UE according to embodiments of
the present disclosure are described with reference to drawings.

The present disclosure provides a method for informing available resource for PDSCH, which
can be applied in a base station of an NR wireless system. Fig. 1 is a flow chart showing a method
for informing available resource for PDSCH according to an embodiment of the present disclosure.
As illustrated in Fig. 1, the method for informing available resource for PDSCH includes the
followings.

At block S102, signaling, by a base station to a user equipment, information about the
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available resource for PDSCH in a scheduling unit according to a reserved resource allocation of
the scheduling unit.

The reserved resource allocation of the scheduling unit indicates in frequency domain one or
more resource sets and indicates in time domain a part of OFDM symbols within the one or more
resource sets of the scheduling unit as a reserved resource set, and the information about the
available resource for PDSCH in the scheduling unit includes information representing the
reserved resource allocation of the scheduling unit. The reserved resource set would not to be used
for transmitting the PDSCH.

The scheduling unit may be a slot or a subframe, which is determined according to specific
applications.

The reserved resource set includes blocks of time-frequency resources configured for DL
control channel transmission or the like. The reserved resource set can be classified into two types:
first type, a control resource set configured for the user equipment; second type, a resource set
including resources reserved for one or more user equipments other than the user equipment,
which may overlap with a PDSCH resource allocation of the user equipment, but cannot be used
by the user equipment.

Fig. 2 is a schematic diagram showing a reserved resource allocation of a scheduling unit
according to an embodiment of the present disclosure. As illustrated in Fig. 2, among the reserved
resources, some resources are configured for the UE to receive its control channels including
UE-specific channels and/or common control channels, as illustrated in reserved resources #1.
Other resources are reserved for one or more UEs other than this UE, but could overlap with
PDSCH transmissions of this UE in the frequency region, as illustrated in reserved resources #2.
In other words, the reserved sources #1 form a reserved source set which is configured for the
same UE, but the reserved sources #2 form a reserved source set which including resources
configured for one or more UEs other than the UE.

Beside these two kinds of reserved resource allocation illustrated in regions #1 and #3, Fig. 2
also shows another example of reserved resource allocation. As illustrated in region #2, there is no
DL PDCCH transmitted in the slot, i.e., there is no reserved resource set allocated in region #2 and
all the resources in this region can be used for transmitting the PDSCH.

The information about available resource for PDSCH in the scheduling unit includes

information representing the reserved resource allocations 1, 2, 3 of the scheduling unit. When the
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base station signals the information to the UE, the UE can obtain the reserved resource allocation.
In some embodiments, the information representing the reserved resource allocations 1, 2, 3 of the
scheduling unit may be a bitmap.

Although in the embodiment discussed with reference to Fig. 2, the reserved resources are
continuous in each region, the reserved resources can be allocated discretely in practice. For
example, Fig. 3 illustrates another reserved resource allocation according to an embodiment of the
present disclosure. As illustrated in Fig. 3, in region #1, the reserved resources #1 are allocated
discretely in the frequency domain and the time domain. In region #2, there is not reserved
resource allocated therein. In region #3, the reserved resources #2 are allocated continuously in the
frequency domain.

The reserved resource allocation can be represented by a bitmap. As illustrated in Fig. 4, the
reserved resource allocation in Fig. 3 is illustrated using a bitmap. Accordingly, information
representing the reserved resource allocation can be included in the information about available
resource for PDSCH. For example, for region #1, a bitmap with “1010” in time domain and
“1100101” in frequency domain can be used to represent the reserved resource allocation. For
region #2, a default configuration can be set to represent the reserved resource allocation. For
region #3, a bitmap with “1000” in time domain and “1110” in frequency domain can be used to
represent the reserved resource allocation.

For example, since there is no reserved resource set allocated in region #2, a default
configuration can be set for represent this situation. In an embodiment, a default configuration is
specified for representing this kind of reserved resource allocation. In some embodiments, the
default configuration can be negotiated by the base station and the UE, and stored in a standard
document which can be accessed by the UE. In other embodiments, the base station may specify a
default configuration for indicating the reserved resource allocation within the region #2, and
inform the UE of this default configuration. In this case, the method further includes: specifying a
default configuration for indicating the available resource for PDSCH within a frequency region
having no reserved resource set allocated therein; and sending the default configuration to the user
equipment.

In some embodiments, the signaling of the base station could be realized using a couple of
options.

Option 1: the signaling is realized by using a (group) common control channel.
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Option 2: the signaling is realized by using a dynamic UE-specific control channel.

Option 3: the signaling is realized by using a semi-static higher layer signaling.

The signaling in option 1 or 3 may be group UE/cell/beam specific. The signaling in option 2
Is UE specific.

In some embodiments, the information about the available resource for PDSCH in the
scheduling unit is signaled to the UE using one or a combination of the three options. For example,
in an embodiment, the information about the available resource for PDSCH in the scheduling unit
may be signaled using any one of option 1, option 2 and option 3. For another example, the
information about the available resource for PDSCH in the scheduling unit may be signaled first
using option 3 so that the UE can obtain candidate reserved resource allocation of the scheduling
unit based on the information signaled using option 3, and then information about the available
resource for PDSCH in the scheduling unit may be signaled using option 1 and/or option 2 so that
the UE can obtain the available resource based on the candidate reserved resource allocation of the
scheduling unit and the information signaled using option 1 and/or option 2. The information
signaled using option 3 indicates the candidate reserved resource allocation while the information
signaled using option 1 and/or option 2 indicates the reserved resource allocation in combination
with the candidate reserved resource allocation.

For cross-slot scheduling or semi-persistent scheduling (SPS), the information about the
available resource for PDSCH in the scheduling unit is signaled using option 1 and/or option 3.

In some embodiments, the information representing the reserved resource allocation of the
scheduling unit is a bitmap of 14 bits. For example, in an embodiment, a bitmap of 14 bits can be
used for representing the reserved resource allocation in a slot, and a bitmap of 28 bits can be used
for representing the reserved resource allocation in two slots.

With the method for informing available resource for PDSCH according to an embodiment of
the present disclosure, by signaling the information about the available resource for PDSCH in the
scheduling unit including information representing the reserved resource allocation of the
scheduling unit to the user equipment, the base station can inform the UE of the available resource
for PDSCH easily.

The present disclosure also provides a method for determining available resource for PDSCH,
which can be applied in a user equipment of an NR wireless system. Fig. 5 is a flow chart showing

a method for determining available resource for PDSCH according to an embodiment of the
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present disclosure. As illustrated in Fig. 5, the method for determining available resource for
PDSCH includes the followings.

At block S401, receiving, by the user equipment from a base station, information about the
available resource for PDSCH in a scheduling unit.

The information about the available resource for PDSCH in the scheduling unit includes
information representing a reserved resource allocation of the scheduling unit. The reserved
resource allocation of the scheduling unit indicates in frequency domain one or more resource sets
and indicates in time domain a part of OFDM symbols within the one or more resource sets of the
scheduling unit as a reserved resource set, the reserved resource set would not to be used for
transmitting the PDSCH.

As illustrated in Fig. 2, for the scheduling unit, there may be three cases of reserved resource
allocation. After receiving the information about the available source for PDSCH in the scheduling
unit, the UE may analyze the information so as to determine the reserved resource allocation of the
scheduling unit.

At block S402, determining, by the user equipment, the available resource for PDSCH in the
scheduling unit according to the information about the available resource for PDSCH in the
scheduling unit.

In some embodiment, for the frequency region having no reserved resource set allocated
therein, a default configuration can be set, such that the UE can determine whether there is the
frequency region having no reserved resource set in the scheduling unit directly according to the
default configuration. In other words, the default configuration is configured to indicate the
available resource for PDSCH within a frequency region having no reserved resource set allocated
therein.

Since the information about the available resource for PDSCH in the scheduling unit includes
information representing the reserved resource allocation of the scheduling unit, and the default
configuration indicates the available resource for PDSCH within the frequency region having no
reserved resource set, the UE can determine the available resource in the frequency region having
no reserved resource set according to the default configuration and determines the available
resource in frequency regions other than the frequency region according to the information about
the available resource for PDSCH in the scheduling unit.

For example, as illustrated in Fig. 2, for the reserved resource allocation 2, the UE can obtain
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a default configuration according to which, the UE can determine the available resource for
PDSCH of region #2 directly. Although the UE receives the information about available resource
for PDSCH in the scheduling unit from the base station, since the UE determines that there is no
reserved resource set allocated in region #2, the UE can determine the available resource for
PDSCH in region #2 according to the default configuration without further analyzing the
information.

The scheduling unit may be a slot or a subframe, which is determined according to specific
applications.

In some embodiments, the method further includes receiving, by the user equipment, the
default configuration from the base station.

The default configuration can be obtained by negotiation between the UE and the base station.
Or, in some embodiments, the default configuration can be specified by the base station. In this
case, the UE receives the default configuration from the base station.

In some embodiments, in a scheduling unit, there is no reserved resource set and a default
configuration is set for this scheduling unit, it is possible for the base station not to send the
information about the available resource for PDSCH in the scheduling unit to the UE. When the
information about the available resource for PDSCH in the scheduling unit is not received while
the default configuration is obtained, the UE can determine the available resource for PDSCH in
the scheduling unit based on the default configuration.

In some embodiments, the available resource for PDSCH can be determined as follows.

1. When the UE receives the information about the available resource for PDSCH in the
scheduling unit signaled using one of a dynamic common control channel, a UE-specific control
channel and a semi-static higher layer signaling, the UE determines the available resource for
PDSCH in the scheduling unit according to the information about the available resource for
PDSCH in the scheduling unit received using the one of the dynamic common control channel, the
dynamic UE-specific control channel and the semi-static higher layer signaling.

In detail, when the UE receives the information about the available resource for PDSCH in
the scheduling unit from the (group) common control channel or the UE-specific control channel
to indicate the available resource for a particular resource set region or allocated PRBs, the UE
determines the available resource for PRBs allocated in the region according to the information

signaled using the (group) common control channel or the UE-specific control channel. When the
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UE receives the information about the available resource for PDSCH in the scheduling unit
semi-statically from higher layer to indicate the available resource for a particular resource set
region, the UE determines the available resource for all PRBs allocated in the region according to
the information semi-statically signaled from higher layer.

2. When the UE receives the information about the available resource for PDSCH in the
scheduling unit signaled by using both the semi-static higher layer signaling and one of the
dynamic common control channel and the dynamic UE-specific control channel, the UE
determines candidate reserved resource allocation of the scheduling unit based on the information
signaled using the semi-static higher layer signaling, and determines the available resource for
PDSCH according to the candidate reserved resource allocation and the information about the
available resource for PDSCH in the scheduling unit latest received using the one of the dynamic
common control channel and the dynamic UE-specific control channel.

In detail, when the UE receives the information about the available resource for PDSCH in
the scheduling unit from the (group) common control channel or the UE-specific control channel
after receiving the information about the available resource for PDSCH in the scheduling unit
semi-statically from higher layer, the UE determines candidate reserved resource allocation of the
scheduling unit according to the information received semi-statically from higher layer and
determines the available resource for PDSCH in the scheduling unit according to the information
about the available resource for PDSCH in the scheduling unit from the (group) common control
channel or the UE-specific control channel and the candidate reserved resource allocation of the
scheduling unit.

3. When the UE receives the information about the available resource for PDSCH in the
scheduling unit signaled by the base station using both the dynamic common control channel and
the dynamic UE-specific control channel, the UE determines the available resource for PDSCH in
the scheduling unit according to the information about the available resource for PDSCH in the
scheduling unit received using the dynamic UE-specific control channel.

In some embodiments, the information representing the reserved resource allocation of the
scheduling unit can be determined as a bitmap of 14 bits. For example, in an embodiment, a
bitmap of 14 bits can be used for representing the reserved resource allocation in a slot, and a
bitmap of 28 bits can be used for representing the reserved resource allocation in 2 slots.

Fig. 6 is a schematic diagram showing communications between a base station and a UE
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according to an embodiment of the present disclosure.

At block S501, the base station specifies a default configuration for a frequency region having
no reserved resource set.

At block S502, the base station sends the default configuration to the UE.

At block S503, the base station signals information about the available resource for PDSCH
in the scheduling unit to the UE.

The information about the available resource for PDSCH in the scheduling unit can be
signaled to the UE using a couple of options.

Option 1, the information about the available resource for PDSCH in the scheduling unit is
sent using a (group) common control channel.

Option 2, the information about the available resource for PDSCH in the scheduling unit is
sent using a dynamic UE-specific control channel.

Option 3, the information about the available resource for PDSCH in the scheduling unit is
sent using a semi-static higher layer signaling.

The signaling in option 1 or 3 may be group UE/cell/beam specific. The signaling in option 2
is UE specific.

The above options could be used alone or combined together. For example, the default
configuration can be signaled using option 3. The information about the available resource for
PDSCH in the scheduling unit can be signaled by option 3 to indicate candidate reserved resource
allocation and then can be signaled by option 1 and/or 2 to further indicate the reserved resource
allocation.

At block S504, the UE determines whether the default configuration is obtained for a
frequency region of the scheduling unit, if yes, act at block S505 is executed.

At block S505, the UE determines available resource for PDSCH in this frequency region
according to the default configuration directly and determines available resource for PDSCH in
frequency regions other than this frequency region of the scheduling unit according to the
information about the available resource for PDSCH in the scheduling unit.

At block S506, the UE determines the available resource for PDSCH in the scheduling unit
according to the information about the available resource for PDSCH in the scheduling unit.

When the UE receives the information about the available resource for PDSCH in the

scheduling unit signaled using one of the option 1, option 2 and option 3, it will use the
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information about the available resource for PDSCH in the scheduling unit to determine the
available resource.

When the UE receives the information about the available resource for PDSCH in the
scheduling unit signaled using option 1 and/or option 2 after receiving that signaled using option 3,
it will use the information about the available resource for PDSCH in the scheduling unit signaled
using option 3 to determine candidate reserved resource allocation and use the information about
the available resource for PDSCH in the scheduling unit signaled using option 1 or option 2 and
the candidate reserved resource allocation to determine the available resource.

For cross-slot scheduling or semi-persistent scheduling (SPS), there is no UE-specific control
channel in the slot, the UE may assume the available resource for PDSCH in the scheduling unit
based on the information about the available resource for PDSCH in the scheduling unit signaled
using option 1 or option 3.

With the method for determining available resource for PDSCH according to embodiments of
the present disclosure, by receiving from the base station the information about the available
resource for PDSCH in the scheduling unit, the UE can determine the available resource for
PDSCH in the scheduling unit according to the information about the available resource for
PDSCH in the scheduling unit. In this way, the UE would know where to start to decode its
PDSCH directly and easily.

Embodiments of the present disclosure further provide a base station. The base station
includes a processor, a memory for storing instructions executable by the processor. The processor
is configured to signal to a user equipment information about the available resource for PDSCH in
a scheduling unit according to a reserved resource allocation of the scheduling unit. The reserved
resource allocation of the scheduling unit indicates in frequency domain one or more resource sets
and indicates in time domain a part of OFDM symbols within the one or more resource sets of the
scheduling unit as a reserved resource set, and the information about the available resource for
PDSCH in the scheduling unit includes information representing the reserved resource allocation
of the scheduling unit, the reserved resource set would not to be used for transmitting the PDSCH.

With the base station according to embodiments of the present disclosure, the base station
signals information about the available resource for PDSCH in the scheduling unit to the UE
according to the reserved resource allocation of the scheduling unit. The reserved resource

allocation of the scheduling unit indicates in frequency domain one or more resource sets and
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indicates in time domain a part of OFDM symbols within the one or more resource sets of the
scheduling unit as a reserved resource set which would not to be used for transmitting the PDSCH.
The information about the available resource for PDSCH in the scheduling unit includes
information for representing the reserved resource allocation of the scheduling unit. In this way,
the base station can inform the UE of the available resource for PDSCH, such that the UE would
know where to start to decode its PDSCH directly and easily.

Embodiments of the present disclosure further provide a UE. The UE device includes a
processor, a memory for storing instructions executable by the processor. The processor is
configured to receive from a base station information about the available resource for PDSCH in
the scheduling unit, in which the information about the available resource for PDSCH in the
scheduling unit includes information representing a reserved resource allocation of the scheduling
unit, and the reserved resource allocation of the scheduling unit indicates in frequency domain one
or more resource sets and indicates in time domain a part of OFDM symbols within the one or
more resource sets of the scheduling unit as a reserved resource set which would not to be used for
transmitting the PDSCH; and determine the available resource for PDSCH in the scheduling unit
according to the information about the available resource for PDSCH in the scheduling unit.

With the UE according to embodiments of the present disclosure, the UE receives from the
base station the information about the available resource for PDSCH in the scheduling unit, in
which the information about the available resource for PDSCH includes information representing a
reserved resource allocation of the scheduling unit, and the reserved resource allocation of the
scheduling unit indicates in frequency domain one or more resource sets and indicates in time
domain a part of OFDM symbols within the one or more resource sets of the scheduling unit as a
reserved resource set which would not to be used for transmitting the PDSCH, and the UE
determines the available resource for PDSCH in the scheduling unit according to the information
about the available resource for PDSCH in the scheduling unit. In this way, the UE would know

where to start to decode its PDSCH directly and easily.

29 <¢ 29 <¢

Reference throughout this specification to “an embodiment,” “some embodiments,” “an

29 ¢

example,” “a specific example,” or “some examples,” means that a particular feature, structure,
material, or characteristic described in connection with the embodiment or example is included in
at least one embodiment or example of the present disclosure. In this specification, exemplary

descriptions of aforesaid terms are not necessarily referring to the same embodiment or example.
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Furthermore, the particular features, structures, materials, or characteristics may be combined in
any suitable manner in one or more embodiments or examples. Moreover, those skilled in the art
could combine different embodiments or different characteristics in embodiments or examples
described in the present disclosure.

In addition, terms such as “first” and “second” are used herein for purposes of description and
are not intended to indicate or imply relative importance or significance or to imply the number of
indicated technical features. Thus, the features defined with “first” and “second” may comprise or
imply at least one of these features. In the description of the present disclosure, “a plurality of”
means two or more than two, unless specified otherwise.

Any process or method described in a flow chart or described herein in other ways may be
understood to include one or more modules, segments or portions of codes of executable
instructions for achieving specific logical functions or steps in the process, and the scope of a
preferred embodiment of the present disclosure includes other implementations, wherein the order
of execution may differ from that which is depicted or discussed, including according to involved
function, executing concurrently or with partial concurrence or in the contrary order to perform the
function, which should be understood by those skilled in the art.

The logic and/or step described in other manners herein or shown in the flow chart, for
example, a particular sequence table of executable instructions for realizing the logical function,
may be specifically achieved in any computer readable medium to be used by the instruction
execution system, device or equipment (such as the system based on computers, the system
comprising processors or other systems capable of acquiring the instruction from the instruction
execution system, device and equipment and executing the instruction), or to be used in
combination with the instruction execution system, device and equipment. As to the specification,
“the computer readable medium” may be any device adaptive for including, storing,
communicating, propagating or transferring programs to be used by or in combination with the
instruction execution system, device or equipment.  More specific examples of the
computer-readable medium comprise but are not limited to: an electronic connection (an electronic
device) with one or more wires, a portable computer enclosure (a magnetic device), a random
access memory (RAM), a read-only memory (ROM), an erasable programmable read-only
memory (EPROM or a flash memory), an optical fiber device and a portable compact disk
read-only memory (CDROM). In addition, the computer-readable medium may even be a paper or

other appropriate medium capable of printing programs thereon, this is because, for example, the
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paper or other appropriate medium may be optically scanned and then edited, decrypted or
processed with other appropriate methods when necessary to obtain the programs in an electric
manner, and then the programs may be stored in the computer memories.

It should be understood that each part of the present disclosure may be realized by hardware,
software, firmware or their combination. In the above embodiments, a plurality of steps or
methods may be realized by the software or firmware stored in the memory and executed by the
appropriate instruction execution system. For example, if it is realized by the hardware, likewise in
another embodiment, the steps or methods may be realized by one or a combination of the
following techniques known in the art: a discrete logic circuit having a logic gate circuit for
realizing a logic function of a data signal, an application-specific integrated circuit having an
appropriate combination logic gate circuit, a programmable gate array (PGA), a field
programmable gate array (FPGA), etc..

Those skilled in the art shall understand that all or parts of the steps in the above exemplifying

method for the present disclosure may be achieved by commanding the related hardware with

programs , the programs may be stored in a computer-readable storage medium, and the programs

comprise one or a combination of the steps in the method embodiments of the present disclosure
when running on a computer.

In addition, each function cell of the embodiments of the present disclosure may be integrated
in a processing module, or these cells may be separate physical existence, or two or more cells are
integrated in a processing module. The integrated module may be realized in a form of hardware or
in a form of software function modules. When the integrated module is realized in a form of
software function module and is sold or used as a standalone product, the integrated module may
be stored in a computer-readable storage medium.

The storage medium mentioned above may be read-only memories, magnetic disks, CD, etc.
Although embodiments of present disclosure have been shown and described above, it should be
understood that above embodiments are just explanatory, and cannot be construed to limit the
present disclosure, for those skilled in the art, changes, alternatives, and modifications can be
made to the embodiments without departing from spirit, principles and scope of the present

disclosure.
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CLAIMS

1. A method for informing available resource for PDSCH, comprising:

signaling , by a base station to a user equipment, information about the available resource for
Physical Downlink Shared Channel (PDSCH) in a scheduling unit according to a reserved
resource allocation of the scheduling unit;

wherein the reserved resource allocation of the scheduling unit indicates in frequency domain
one or more resource sets and indicates in time domain a part of Orthogonal Frequency Division
Multiplexing (OFDM) symbols within the one or more resource sets of the scheduling unit as a
reserved resource set, and the information about the available resource for PDSCH in the
scheduling unit includes information representing the reserved resource allocation of the
scheduling unit, wherein the reserved resource set would not to be used for transmitting the

PDSCH;
wherein signaling the information about the available resource for PDSCH in the

scheduling unit comprises:

signaling the information about the available resource for PDSCH in the scheduling unit by
using one of a dynamic common control channel, a dynamic UE-specific control channel and a
semi-static higher layer signaling; or

signaling the information about the available resource for PDSCH in the scheduling unit by
using both the semi-static higher layer signaling and one of the dynamic common control channel

and the dynamic UE-specific control channel; or

signaling the information about the available resource for PDSCH in the scheduling unit by
using both the dynamic common control channel and the dynamic UE-specific control channel.

2. The method according to 1, further comprising:

specifying a default configuration for indicating the available resource for PDSCH within a
frequency region having no reserved resource set allocated therein; and

sending the default configuration to the user equipment.

3. The method according to claim 1 or 2, wherein the reserved resource set is

a control resource set configured for the user equipment.

4. The method according to claim 1, wherein the signaling by the base station is able to be
realized using at least one of following three options:

a dynamic common control channel;
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a dynamic UE-specific control channel; and

a semi-static higher layer signaling.

5. The method according to claim 4, wherein, the information about the available resource for
PDSCH is able to be signaled using one or a combination of the three options.

6. The method according to claim 5, wherein, for a cross-slot scheduling or a semi-persistent
scheduling, the information about the available resource for PDSCH is signaled using the
semi-static higher layer signaling and/or the dynamic common control channel.

7. The method according to any of claims 1-6, wherein the information representing the
reserved resource allocation of the scheduling unit is a bitmap of 14 bits.

8. The method according to any of claims 1-7, wherein the available resource is for allocated
Physical Resource Blocks.

9. A method for determining available resource for PDSCH, comprising:

receiving, by the user equipment, information about the available resource for PDSCH in a
scheduling unit, wherein the information about the available resource for Physical Downlink
Shared Channel (PDSCH) in the scheduling unit includes information representing a reserved
resource allocation of the scheduling unit, wherein the reserved resource allocation of the
scheduling unit indicates in frequency domain one or more resource sets and indicates in time
domain a part of Orthogonal Frequency Division Multiplexing (OFDM) symbols within the one or
more resource sets of the scheduling unit as a reserved resource set, the reserved resource set
would not to be used for transmitting the PDSCH; and

determining, by the user equipment, the available resource for PDSCH in the scheduling unit

according to the information about the available resource for PDSCH in the scheduling unit;

wherein determining by the user equipment the available resource for PDSCH in the
scheduling unit according to the information about the available resource for PDSCH in the
scheduling unit comprises:

when the information about the available resource for PDSCH in the scheduling unit is
received from a base station using one of a dynamic common control channel, a dynamic
UE-specific control channel and a semi-static higher layer signaling, determining the available
resource for PDSCH in the scheduling unit according to the information about the available
resource for PDSCH in the scheduling unit; or

when the information about the available resource for PDSCH in the scheduling unit is
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received from the based station using both the semi-static higher layer signaling and one of the
dynamic common control channel and the dynamic UE-specific control channel, determining the
available resource for PDSCH in the scheduling unit according to the information about the
available resource for PDSCH in the scheduling unit latest received using the one of the dynamic
common control channel and the dynamic UE-specific control channel after determining candidate
reserved resource allocation in the scheduling unit according to the information about the available

resource for PDSCH in the scheduling unit received using the semi-static higher layer signaling; or

when the information about the available resource for PDSCH in the scheduling unit is
received from the based station using both the dynamic common control channel and the dynamic
UE-specific control channel, determining the available resource for PDSCH in the scheduling unit
according to the information about the available resource for PDSCH in the scheduling unit
received using the dynamic UE-specific control channel.

10. The method according to claim 9, wherein the information representing the reserved
resource allocation of the scheduling unit is a bitmap of 14 bits.

11. The method according to claim 9, wherein the available resource is for allocated Physical
Resource Blocks.

12. A base station, comprising:

a processor;

a memory for storing instructions executable by the processor;

in which, the processor is configured to:

signal, to a user equipment, information about available resource for Physical Downlink
Shared Channel (PDSCH) in a scheduling unit according to a reserved resource allocation of the
scheduling unit;

wherein the reserved resource allocation of the scheduling unit indicates in frequency domain
one or more resource sets and indicates in time domain a part of Orthogonal Frequency Division
Multiplexing (OFDM) symbols within the one or more resource sets of the scheduling unit as a
reserved resource set, and the information about the available resource for PDSCH in the
scheduling unit includes information representing the reserved resource allocation of the
scheduling unit, wherein the reserved resource set would not to be used for transmitting the
PDSCH ;

wherein the processor is configured to signal, to the user equipment, the information about
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the available resource for PDSCH in the scheduling unit in the following way:

signaling the information about the available resource for PDSCH in the scheduling unit by
using one of a dynamic common control channel, a dynamic UE-specific control channel and a
semi-static higher layer signaling; or

signaling the information about the available resource for PDSCH in the scheduling unit by
using both the semi-static higher layer signaling and one of the dynamic common control channel
and the dynamic UE-specific control channel; or

signaling the information about the available resource for PDSCH in the scheduling unit by
using both the dynamic common control channel and the dynamic UE-specific control channel.

13. The base station according to claim 12, wherein the processor is configured to:

specify a default configuration for indicating the available resource for PDSCH within a
frequency region having no reserved resource set allocated therein; and

send the default configuration to the user equipment.

14. The base station according to claim 12, wherein the reserved resource set is a control
resource set configured for the user equipment.

15. The base station according to claim 12, wherein the processor is configured to signal the
information by using at least one of the following three options:

a dynamic common control channel;

a dynamic UE-specific control channel; and

a semi-static higher layer signaling.

16. The base station according to claim 15, wherein the processor is configured to signal the
information about the available resource for PDSCH by using one or a combination of the three
options.

17. The base station according to claim 16, wherein the processor is configured to, for a
cross-slot scheduling or a semi-persistent scheduling, signal the information about the available
resource for PDSCH by using at least one of the semi-static higher layer signaling and the dynamic
common control channel.

18. The base station according to claim 12, wherein the information representing the reserved
resource allocation of the scheduling unit is a bitmap of 14 bits.

19. The base station according to claim 12, wherein the scheduling unit is a slot or a

subframe.
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20. The base station according to claim 12, wherein the available resource is for a particular
resource set region or allocated Physical Resource Blocks.

21. The base station according to claim 12, wherein the reserved resource set is a control
resource set configured for the user equipment.

22. A user equipment, comprising:

a processor; and

a memory for storing instructions executable by the processor;

wherein the processor is configured to:

receive information about available resource for Physical Downlink Shared Channel (PDSCH)
in a scheduling unit, wherein the information about the available resource for PDSCH in the
scheduling unit includes information representing a reserved resource allocation of the scheduling
unit, wherein the reserved resource allocation of the scheduling unit indicates in frequency domain
one or more resource sets and indicates in time domain a part of Orthogonal Frequency Division
Multiplexing (OFDM) symbols within the one or more resource sets of the scheduling unit as a
reserved resource set, the reserved resource set would not to be used for transmitting the PDSCH;
and

determine the available resource for PDSCH in the scheduling unit according to the
information about the available resource for PDSCH in the scheduling unit;

when the information about the available resource for PDSCH in the scheduling unit is
received from a base station using one of a dynamic common control channel, a dynamic
UE-specific control channel and a semi-static higher layer signaling, determine the available
resource for PDSCH in the scheduling unit according to the information about the available
resource for PDSCH in the scheduling unit; or

when the information about the available resource for PDSCH in the scheduling unit is
received from the based station using both the semi-static higher layer signaling and one of the
dynamic common control channel and the dynamic UE-specific control channel, determine the
available resource for PDSCH in the scheduling unit according to the information about the
available resource for PDSCH in the scheduling unit latest received using the one of the dynamic
common control channel and the dynamic UE-specific control channel after determining candidate
reserved resource allocation in the scheduling unit according to the information about the available

resource for PDSCH in the scheduling unit received using the semi-static higher layer signaling; or
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when the information about the available resource for PDSCH in the scheduling unit is
received from the based station using both the dynamic common control channel and the dynamic
UE-specific control channel, determine the available resource for PDSCH in the scheduling unit
according to the information about the available resource for PDSCH in the scheduling unit
received using the dynamic UE-specific control channel.

23. The user equipment according to claim 22, wherein the processor is configured to:

receive a default configuration, wherein the default configuration is configured to indicate the
available resource for PDSCH within a frequency region having no reserved resource set allocated
therein; and

determine the available resource for PDSCH in the scheduling unit according to the
information about the available resource for PDSCH in the scheduling unit and the default
configuration.

24. The user equipment according to claim 23, wherein the available resource is for a
particular resource set region or allocated Physical Resource Blocks.

25. The user equipment according to claim 22, wherein the information representing the
reserved resource allocation of the scheduling unit is a bitmap of 14 bits.

26. The user equipment according to claim 22, wherein the scheduling unit is a slot or a

subframe.
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