RESOURCE SCHEDULING METHOD, SCHEDULER, BASE STATION,
TERMINAL, AND SYSTEM

TECHNICAL FIELD
[0001] The present disclosure generally relates to the technical field of wireless
communication, and more particularly, to a resource scheduling method, a scheduler, a base

station, a terminal, and a system.

BACKGROUND

[0002] With the development of wireless communication technology, related
organizations are carrying on the research and standardization of the next generation of
mobile communication technology standards, among which the research and standardization
of latency reduction project is a key point. Relevant organizations have passed the latency
reduction project of the physical layer recently, and the goal is to reduce a TTI (Transmission
Time Interval) to a sTTI (short TTI), that is, to achieve the latency reduction purpose by
reducing the length of the TTI.

[0003] In a LTE (Long Term Evolution) system, the TTI is 1 ms (millisecond), which
corresponds to a length of one subframe. Therefore, in the current LTE system, the following
scheme is used to activate the TTI resource: a position of the subframe to be activated is
configured by an upper layer, and the subframe is activated by a scheduler at a lower layer

according to the above configuration.

SUMMARY

[0004] The embodiments of the present disclosure provide a resource scheduling
method, a scheduler, a base station, a terminal, and a system. The technical solutions are as
follows.

[0005] According to a first aspect of the embodiments of the present disclosure, there
is provided a resource scheduling method, applied in a scheduler of a base station, the method

including:



[0006] receiving SPS (semi-persistent scheduling) configuration information sent by a
RRC (radio resource control) layer, the SPS configuration information including a period of
SPS, and the period of the SPS being used for indicating a time interval between two adjacent
scheduling subframes;

[0007] determining an sTTI resource activated in a target scheduling subframe
according to the SPS configuration information and reference information; and

[0008] providing an activation parameter to a physical layer according to the sTTI
resource activated in the target scheduling subframe, such that the physical layer generates an
activation notification containing the activation parameter for notifying a terminal of the sTTI
resource activated in the target scheduling subframe.

[0009] Alternatively, the SPS configuration information further includes a reference
value of a number of the activated sTTI resource.

[0010] Alternatively, the activation parameter is configured to indicate a humber and

a location of the sTTI resource activated in the target scheduling subframe.

[0011] Alternatively, one subframe is taken as a notification period by the activation
notification.
[0012] Alternatively, the activation notification is DCI (downlink control

information).

[0013] Alternatively, the reference information includes at least one of: sTTI
configuration information, data to be scheduled by the scheduler, and a radio resource
condition.

[0014] Alternatively, each sTTI resource is 0.5 ms or two OFDM (orthogonal
frequency division multiplexing) symbols.

[0015] According to a second aspect of the present disclosure, there is provided a
resource scheduling method, applied in a terminal, the method including:

[0016] receiving SPS configuration information sent by a base station, the SPS
configuration information including a period of SPS, and the period of the SPS being used for
indicating a time interval between two adjacent scheduling subframes;

[0017] acquiring an activation notification sent by the base station according to the



period of the SPS, the activation notification containing an activation parameter for indicating
an sTTI resource activated in a target scheduling subframe; and

[0018] occupying the activated sTTI resource in the target scheduling subframe for
data transmission.

[0019] Alternatively, the activation parameter is configured to indicate a number and

a location of the sTTI resource activated in the target scheduling subframe.

[0020] Alternatively, the activation notification is DCI.
[0021] Alternatively, each sTTI resource is 0.5 ms or two OFDM symbols.
[0022] According to a third aspect of the present disclosure, there is provided a

scheduler, applied in a base station, the scheduler including:

[0023] a receiving module configured to receive SPS configuration information sent
by an RRC layer, the SPS configuration information including a period of SPS, and the
period of the SPS being used for indicating a time interval between two adjacent scheduling
subframes;

[0024] a determining module configured to determine an sTTI resource activated in a
target scheduling subframe according to the SPS configuration information and reference
information; and

[0025] a sending module configured to provide an activation parameter to a physical
layer in accordance with the sTTI resource activated in the target scheduling subframe, such
that the physical layer generates an activation notification containing the activation parameter
for notifying a terminal of the sTTI resource activated in the target scheduling subframe.
[0026] Alternatively, the SPS configuration information further includes a reference
value of a number of the activated sTTI resources.

[0027] Alternatively, the activation parameter is configured to indicate a number and

a location of the sTTI resource activated in the target scheduling subframe.

[0028] Alternatively, one subframe is taken as a notification period by the activation
notification.

[0029] Alternatively, the activation notification is DCI.

[0030] Alternatively, the reference information includes at least one of: sTTI



configuration information, data to be scheduled by the scheduler, and a radio resource

condition.
[0031] Alternatively, each sTTI resource is 0.5 ms or two OFDM symbols.
[0032] According to a fourth aspect of the embodiments of the present disclosure,

there is provided a base station, including a scheduler as provided in the third aspect and any
alternative design thereof.

[0033] According to a fifth aspect of the embodiments of the present disclosure, there
is provided a terminal, including:

[0034] a configuration receiving module configured to receive SPS configuration
information sent by a base station, the SPS configuration information including a period of
SPS, and the period of the SPS being used for indicating a time interval between two adjacent
scheduling subframes;

[0035] a notification acquiring module configured to acquire an activation
notification sent by the base station according to a period of the SPS, the activation
notification containing an activation parameter for indicating an sTTI resource activated in a
target scheduling subframe; and

[0036] a data transmission module configured to occupy the activated sTTI resource
in the target scheduling subframe for data transmission.

[0037] Alternatively, the activation parameter is configured to indicate a number and

a location of the sTTI resource activated in the target scheduling subframe.

[0038] Alternatively, the activation notification is DCI.
[0039] Alternatively, each sTTI resource is 0.5 ms or two OFDM symbols.
[0040] According to a sixth aspect of the embodiments of the present disclosure, there

is provided a resource scheduling system, including: a base station and at least one terminal;
[0041] wherein the base station includes a scheduler as provided in the third aspect
and any alternative design thereof; and

[0042] the terminal is a terminal as provided in the fifth aspect and any alternative
design thereof.

[0043] According to a seventh aspect of the embodiments of the present disclosure,



there is provided a base station, including:

[0044] a processor; and

[0045] a memory for storing instructions executable by the processor;

[0046] wherein the processor is configured to:

[0047] control a RRC layer to send SPS configuration information to a scheduler, the

SPS configuration information including a period of SPS, and the period of the SPS being
used for indicating a time interval between two adjacent scheduling subframes;

[0048] control the scheduler to determine an STTI resource activated in a target
scheduling subframe according to the SPS configuration information and reference
information, and provide an activation parameter to a physical layer according to the sTTI
resource activated in the target scheduling subframe; and

[0049] control the physical layer to generate an activation notification containing the
activation parameter, and send the activation notification to the terminal, the activation
notification being used for notifying a terminal of the sTTI resource activated in the target
scheduling subframe.

[0050] According to an eighth aspect of the embodiments of the present disclosure,

there is provided a terminal, including:

[0051] a processor; and

[0052] a memory for storing instructions executable by the processor;

[0053] wherein the processor is configured to:

[0054] receive SPS configuration information sent by a base station, the SPS

configuration information including a period of SPS, the period of the SPS being used for
indicating a time interval between two adjacent scheduling subframes;

[0055] acquire an activation notification sent by the base station according to the
period of the SPS, the activation notification containing an activation parameter for indicating
a short transmission time interval sTTI resource activated in a target scheduling subframe;
and

[0056] occupy the activated sTTI resource in the target scheduling subframe for data

transmission.



[0057] The technical solutions provided by the embodiments of the present disclosure
may have the following beneficial effects.

[0058] By receiving the SPS configuration information sent by the RRC layer via the
scheduler, and determining the sTTI resources activated in the target scheduling subframe
according to the SPS configuration information and the reference information, the problems
of limitation of flexibility of the sTTI resource scheduling, the resource waste and the
increase of the time-consuming of reconfiguration due to that the sTTi resources to be
activated are configured by the upper layer in the related art are solved; the scheduling of the
sTTI resource is not limited by the fixed limit of the SPS configuration, the flexibility of the
sTTI resource scheduling is improved, and the scheduler of the base station can easily adjust
a granularity of the STTI resources, avoid the problem of waste of resources, and is
conducive to saving time-consuming of reconfiguration.

[0059] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive of

the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0060] The accompanying drawings, which are incorporated in and constitute a part
of this specification, illustrate embodiments consistent with the invention and, together with
the description, serve to explain the principles of the invention.

[0061] Fig. 1 is a schematic diagram of an application scenario according to an
exemplary embodiment;

[0062] Fig. 2 is a flow chart of a resource scheduling method according to an
exemplary embodiment;

[0063] Fig. 3 is a schematic diagram of resource activation involved by the
embodiment shown in Fig. 2;

[0064] Fig. 4 is a flow chart of a resource scheduling method according to another
exemplary embodiment;

[0065] Fig. 5 is a flow chart of a resource scheduling method according to another



exemplary embodiment;

[0066] Fig. 6 is a Dblock diagram of a scheduler according to an exemplary
embodiment;

[0067] Fig. 7 is a block diagram of a terminal according to an exemplary
embodiment;

[0068] Fig. 8 is a structural diagram of a base station according to an exemplary
embodiment; and

[0069] Fig. 9 is a structural diagram of a terminal according to an exemplary

embodiment.

DETAILED DESCRIPTION

[0070] Reference will now be made in detail to exemplary embodiments, examples of
which are illustrated in the accompanying drawings. The following description refers to the
accompanying drawings in which the same numbers in different drawings represent the same
or similar elements unless otherwise represented. The implementations set forth in the
following description of exemplary embodiments do not represent all implementations
consistent with the invention. Instead, they are merely examples of apparatuses and methods
consistent with aspects related to the invention as recited in the appended claims.

[0071] The network architecture and business scenarios described in the embodiments
of the present disclosure are intended to more clearly illustrate the technical solutions of the
embodiments of the present disclosure, and are not to be construed as limiting the technical
solutions provided by the embodiments of the present disclosure. As will be apparent to those
skilled in the art, with evolution of the network architecture and the emergence of new
business scenarios, the technical solutions provided by the embodiments of the present
disclosure are equally applicable to similar technical problems.

[0072] Fig. 1 is a schematic diagram of an application scenario according to an
exemplary embodiment. The application scenario includes a base station 110 and at least one
terminal.

[0073] As shown in Fig. 1, there are a plurality of terminals generally, and the
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plurality of terminals are located within a cell managed by the base station 110. In the
embodiments of the present disclosure, a target terminal may be any one of the terminals in
the cell managed by the base station 110. Illustratively, as shown in Fig. 1, the target terminal
is denoted by a reference numeral 120, and the terminals other than the target terminal 120 in
the cell managed by the base station 110 are denoted by a reference numeral 130. In the
embodiments of the present disclosure, only an interaction flow between the base station 110
and the target terminal 120 is exemplified, and an interaction flow between the base station
110 and each of the other terminals 130 may be referred to the interaction flow between the
base station 110 and the target terminal 120.

[0074] The base station 110 communicates with a terminal (e.g., the terminal 120, and
the terminal 130) through some kind of air interface technology, for example, they may
communicate with each other via the cellular technology. The technical solutions described in
the embodiments of the present disclosure may be applied to an LTE system, and may be
applied to an evolved system subsequent to the LTE system, such as a LTE-A
(LTE-Advanced) system or a 5th Generation (5G) system.

[0075] In the embodiments of the present disclosure, the terms “network™ and
“system” are often used interchangeably, but those skilled in the art will understand its
meaning. The terminal to which the embodiments of the present disclosure relate may include
various types of hand-held devices, vehicle-mounted devices, wearable devices, computing
devices with wireless communication function, or other processing devices connected to a
wireless modem, and various forms of user equipment (UE), a mobile station (MS), a terminal
device, and the like. For convenience of description, the above-mentioned devices are
collectively referred to as terminals. The base station (BS) to which the embodiments of the
present disclosure relate is a device deployed in a radio access network to provide a wireless
communication function for the terminal. The base station may include various forms of
macro base stations, micro base stations, relay stations, access points, and the like. In a
system employing different radio access technologies, the name of a device having a base
station function may be different, for example, an evolved Node B (evolved NodeB, eNB or

eNodeB) in an LTE system. For convenience of description, in the embodiments of the



present disclosure, the above-mentioned device for providing the wireless communication
function for the terminal are collectively referred to as a base station or a BS.

[0076] In one possible design, each sTTI resource is 0.5 ms. In another possible
design, each sTTI resource is two OFDM symbols. After the TTI is reduced to sTTI, one
subframe may include multiple sTTI resources. For example, when each sTTI resource is 2
OFDM symbols, one subframe may include 7 sTTI resources. If the number and location of
the sTTI resources to be activated are configured by the upper layer by using the above
solution, the flexibility of the sSTTI resource scheduling is restricted and there is a problem of
waste of resources. Moreover, if the number and location of the sTTI resource to be activated
need to be adjusted, reconfiguration by the upper layer is needed. During this time, signaling
interaction between the upper layer and the lower layer is required, which obviously increases
the time for reconfiguration, and obviously does not meet the requirement of latency
reduction. Based on this, the embodiments of the present disclosure provide a resource
scheduling method, and a scheduler, a base station, a terminal and a system based on this
method to solve the allocation and scheduling problem of the sTTI resource. The core idea of
the technical solutions provided by the embodiments of the present disclosure is that the
period of the SPS is configured by the upper layer, and the sTTI resource is allocated and
activated by the lower layer scheduler.

[0077] Hereinafter, the embodiments of the present disclosure will be described in
further detail based on the general aspects of the above-described embodiments of the present
disclosure.

[0078] Fig. 2 is a flow chart of a resource scheduling method according to an
exemplary embodiment. The method is applied to a scheduler of a base station. The scheduler
may be a functional entity of the base station, and is mainly responsible for allocating and
scheduling time-frequency resources. The method may include the following steps.

[0079] In step 201, SPS configuration information sent by a RRC layer is received,
the SPS configuration information including a period of SPS.

[0080] In the embodiments of the present disclosure, the period of the SPS is
configured by an upper layer (i.e., an RRC layer). The period of the SPS is used to indicate a



time interval between two adjacent scheduling subframes. The scheduling subframe means a
subframe from which the scheduler can select the sTTI resource for allocation and activation.
In the embodiments of the present disclosure, a period length of the SPS is not limited, and
the period length of the SPS includes, but is not limited to, any one of 40 ms, 20 ms, 10 ms, 5
ms, 2 ms, or 1 ms. In the present embodiment, it is assumed that the SPS configuration
information is configured by the base station for a target terminal in a cell under its
management. For example, when the period of the SPS configured by the base station for the
target terminal is 10 ms, the time interval between two adjacent scheduling subframes of the
target terminal is 10 ms. Within the scheduling subframe of the target terminal, the scheduler
may select the sTTI resource to be allocated to the target terminal, and activate the allocated
sTTI resource.

[0081] In the embodiments of the present disclosure, there are the following two
possibilities when configuring the SPS configuration information by the upper layer. First, the
number and location of the sTTI resources to be activated are not given; second, a reference
value for the number of the STTI resource to be activated is given, but the location of the sTTI
resource to be activated is not given. For the second possible case, the SPS configuration
information also includes a reference value of the number of the sTTI resource to be activated,
and the reference value may be set by the upper layer according to the actual traffic
conditions. For example, when each sTTI resource is 2 OFDM symbols, one subframe may
include 7 sTTI resources, and the upper layer may give a reference value, for example 3, of
the number of the sTTI resources to be activated, depending on the actual service conditions
of the target terminal.

[0082] In the case where both sTTI resources of 0.5 ms and 2 OFDM symbols are
supported at the same time, if the upper layer provides the reference value of the number of
the sTTI resources to be activated, there are seven possible values of the reference value, and
the reference value may be represented by 3 bits.

[0083] In step 202, the sTTI resource activated in a target scheduling subframe is
determined based on the SPS configuration information and reference information.

[0084] In the embodiments of the present disclosure, the scheduler at the lower layer

10



is responsible for allocating and activating the sTTI resources. The scheduler may be located
at a MAC (Media Access Control) layer. The scheduler determines whether the sTTI resource
needs to be activated in each scheduling subframe of the target terminal according to the SPS
configuration information and the reference information of the target terminal, and when it is
determined that the sTTI resource in the target scheduling subframe needs to activated,
further determines the sTTI resource activated in the target scheduling subframe. The
scheduler specifically determines the number and location of the sTTI resources activated in
the target scheduling subframe. The reference information includes, but is not limited to, at
least one of sTTI configuration information, data to be scheduled by the scheduler, and radio
resource conditions. The sTTI configuration information includes information indicating
duration of each sTTI resource, for example, the sTTI configuration information includes two
selectable parameters of 0.5 ms and 2 OFDM symbols. The data to be scheduled by the
scheduler may include information such as a total amount of data scheduled by the scheduler,
and the amount of data scheduled by the scheduler for the target terminal. The radio resources
may include an allocation, an occupation, and a quality of radio resources and the like, for
example, a condition of allocating the sTTI resources for other terminals, and interference of
the sTTI resources. The scheduler processes the above-mentioned individual information
according to a preset scheduling algorithm to determine whether the sTTI resource needs to
be activated in each scheduling subframe of the target terminal, and further determine the
STTI resource activated in the target scheduling subframe when it is determined that the sTTI
resource in the target scheduling subframe needs to be activated.

[0085] In an example, as shown in Fig. 3, assuming that each sTTI resource is 2
OFDM symbols, then one subframe includes 7 sTTI resources. As shown in Fig. 3, the
scheduler selects the last three sTTI resources to be activated within a certain scheduling
subframe of the target terminal. Further, the scheduler may appropriately adjust the number
and/or the position of the activated sTTI resources according to the SPS configuration
information and the reference information in different scheduling subframes of the target
terminal. After the sTTI resource in the scheduling subframe is activated by the scheduler, the

scheduling subframe is the activated subframe.
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[0086] In step 203, an activation parameter is provided to a physical layer in
accordance with the sTTI resource activated in the target scheduling subframe such that the
physical layer generates an activation notification containing the above-described activation
parameter for informing the terminal the activated sTTI resource in the target scheduling
subframe.

[0087] The activation parameter is used to indicate the sTTI resource activated in the
target scheduling subframe. Optionally, the activation parameter may indicate the number and
location of the STTI resources activated in the target scheduling subframe. For example, when
the target scheduling subframe is a certain scheduling subframe of the target terminal, the
base station sends to the target terminal an activation notification containing an activation
parameter for notifying the target terminal of the sTTI resource activated in the target
scheduling subframe.

[0088] Optionally, the activation notification is DCI, which contains a parameter for
indicating the number and location of the activated sTTI resource. For example, the number
and location of the sTTI resource may be represented by a manner of bitmap. In addition, if
the upper layer provides a reference value for the number of the activated sTTI resources in
the SPS configuration information and selects the reference value as the final determined
number of the activated STTI resources, then the activation parameter contained in the
activation notification may only indicate the location of the activated sTTI resource, thereby
saving the number of bits required to activate the parameter. Optionally, the activation
notification takes one subframe as the notification period. When the activation notification is
DClI, slow DCl is selected, i.e., the notification period is one subframe of DCI (i.e., 1 ms).
[0089] In addition, for different activated subframes, the scheduler can properly
adjust the number and/or location of the activated sTTI resource according to the SPS
configuration information and the reference information to realize the reconfiguration of the
sTTI resource. When the scheduler needs to deactivate the sTTI resource, the scheduler may
send an inactivation instruction to the physical layer to cause the physical layer to generate a
deactivation notification, and the base station sends a deactivation notification to the terminal

for informing the terminal to deactivate the sTTI resource.
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[0090] From above, in the method provided by the embodiments of the present
disclosure, the scheduler receives the SPS configuration information sent by the RRC layer,
and determines the activated sTTI resource in the target scheduling subframe according to the
SPS configuration information and the reference information. In this way, the problems in the
related art that the flexibility of the sTTI resource scheduling is restricted, the resources are
wasted and the time-consuming of the reconfiguration increases due to that the sTTI
resources to be activated are configured by the upper layer, are solved; the scheduling of the
STTI resource is not restricted by the set limit of the SPS configuration, the flexibility of the
sTTI resource scheduling is improved, and the scheduler of the base station can easily adjust
the sTTI resource granularity, avoid the problem of waste of resources, and is conducive to
saving time-consuming of reconfiguration.

[0091] In addition, the solutions provided by the embodiments of the present
disclosure is applicable to an uplink SPS and a downlink SPS.

[0092] Fig. 4 is a flow chart of a resource scheduling method according to another
exemplary embodiment. The method is applied to a terminal. The method may include the
following steps.

[0093] In step 401, SPS configuration information sent by a base station is received,
the SPS configuration information including a period of SPS.

[0094] In the embodiments of the present disclosure, the period of the SPS is
configured by an upper layer (i.e., an RRC layer) of the base station. The period of SPS is
used for indicating a time interval between two adjacent scheduling subframes. In general,
the SPS configuration information also includes an offset value. The terminal determines the
position of individual scheduling subframe allocated by the base station for the terminal
according to the period and the offset value of the SPS.

[0095] In step 402, an activation notification sent by the base station is acquired
according to the period of the SPS, the activation notification containing an activation
parameter indicating the sTTI resource activated in the target scheduling subframe.

[0096] After determining the position of each scheduling subframe, the terminal

acquires the information sent by the base station in the scheduling subframe, and analyzes the
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information to determine whether the base station allocates the sTTI resources for the
terminal in the scheduling subframe. If the terminal acquires the activation notification sent
by the base station within the target scheduling subframe, and determines that the activation
notification is sent by the base station to the terminal by analysis, the terminal reads the
activation parameter contained in the activation notification. The activation parameter is used
for indicating the sTTI resource activated in the target scheduling subframe. Optionally, the
activation parameter is used for indicating the number and location of the sTTI resource
activated in the target scheduling subframe.

[0097] Optionally, the activation notification is DCI, which contains a parameter for
indicating the number and location of the activated sTTI resource. For example, the number
and location of the sTTI resource may be represented in the form of bitmap. In addition, if the
upper layer of the base station gives a reference value of the number of the activated sTTI
resources in the SPS configuration information and selects the reference value as the final
determined number of the activated sTTI resources, then the activation parameter included in
the activation notification may only indicate the location of the activated sTTI resource,
thereby saving the number of bits required to activate the parameter.

[0098] In step 403, the activated sTTI resource is occupied in the target scheduling
subframe for data transmission.

[0099] After determining the sTTI resource activated in the target scheduling
subframe, the terminal may occupy the activated sTTI resource in the target scheduling
subframe for receiving and/or sending data.

[00100] In the present embodiment, an operation flow at the terminal side
corresponding to the base station side is provided, and the terminal determines its STTI
resource allocated by the base station based on the acquired activation notification and
occupies the above-mentioned activated sTTI resource for data transmission. In the method
provided by the embodiments of the present disclosure, the scheduling of the sTTI resource is
not restricted by the fixed limit of the SPS configuration, and the flexibility of the sTTI
resource scheduling is improved. The scheduler of the base station can easily adjust the

granularity of the sTTI resource, avoid the waste of resources, and is beneficial to saving time
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for reconfiguration.

[00101] Fig. 5 is a flow chart of a resource scheduling method according to another
exemplary embodiment. This method may be applied to the application scenario shown in Fig.
1. The method may include the following steps.

[00102] In step 501, an RRC layer of a base station sends SPS configuration
information to a scheduler, and sends the SPS configuration information to a target terminal.
[00103] The SPS configuration information includes a period of SPS. Optionally, the
SPS configuration information also includes a reference value of a number of the activated
STTI resource. Optionally, the SPS configuration information also includes indication
information for establishing or releasing a connection, HARQ (Hybrid Automatic Repeat
reQuest) information, and the like.

[00104] In step 502, the target terminal sends a first reception response to the base
station after receiving the SPS configuration information.

[00105] The first reception response is used for indicating that the target terminal has
successfully received the SPS configuration information.

[00106] In step 503, the scheduler of the base station determines the sTTI resource
activated in the target scheduling subframe of the target terminal according to the SPS
configuration information and reference information.

[00107] The scheduler determines whether the sTTI resource needs to be activated in
respective scheduling subframes of the target terminal, and further determines the number
and position of the activated sTTI resource in the target scheduling subframe when it is
determined that the sTTI resource in the target scheduling subframe needs to be activated.
Optionally, the reference information includes, but is not limited to, at least one of sTTI
configuration information, data to be scheduled by the scheduler, and radio resource
conditions.

[00108] In step 504, the scheduler of the base station provides an activation parameter
to a physical layer.

[00109] The activation parameter is used to indicate the sTTI resource activated in the

target scheduling subframe of the target terminal. Optionally, the activation parameter is used
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to indicate the number and location of the sTTI resources activated in the target scheduling
subframe.

[00110] In step 505, the physical layer of the base station generates an activation
notification containing the above-described activation parameter and sends the activation
notification to the target terminal.

[00111] The activation notification is used to inform the target terminal of the sTTI
resource activated in the target scheduling subframe, for example, the number and location of
the activated sTTI resource. Optionally, the activation notification is DCI. Optionally, the
activation notification takes one subframe (i.e., 1 ms) as a notification period.

[00112] Accordingly, the target terminal acquires the activation notification sent by the

base station according to the SPS configuration information.

[00113] In step 506, the target terminal sends a second reception response to the base
station.
[00114] The second reception response is used to indicate that the target terminal has

successfully received the activation notification.

[00115] In step 507, the target terminal occupies the activated sTTI resource in the
target scheduling subframe for data transmission.

[00116] In step 508, the scheduler of the base station sends a deactivation instruction to
the physical layer.

[00117] In step 509, the physical layer of the base station generates a deactivation
notification and sends the deactivation notification to the target terminal.

[00118] When the scheduler needs to deactivate the sTTI resource, the scheduler may
send a deactivation instruction to the physical layer to cause the physical layer to generate a
deactivation notification. The base station sends the deactivation notification to the target
terminal, so as to inform the target terminal to deactivate the sTTI resource.

[00119] In step 510, the target terminal sends a third reception response to the base
station after receiving the deactivation notification.

[00120] The third reception response is used to indicate that the target terminal has

successfully received the deactivation notification. After that, the target terminal stops
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occupying the sTTI resource.

[00121] From above, in the method provided by the embodiments of the present
disclosure, the scheduler receives the SPS configuration information sent by the RRC layer,
and determines the activated sTTI resource in the target scheduling subframe according to the
SPS configuration information and the reference information. In this way, the problems in the
related art that the flexibility of the sTTI resource scheduling is restricted, the resources are
wasted and the time-consuming of the reconfiguration increases due to that the sTTI
resources to be activated are configured by the upper layer, are solved; the scheduling of the
STTI resource is not restricted by the fixed limit of the SPS configuration, the flexibility of
the sTTI resource scheduling is improved, and the scheduler of the base station can easily
adjust the sTTI resource granularity, avoid the problem of waste of resources, and is
conducive to save time-consuming of reconfiguration.

[00122] Embodiments of devices of the present disclosure are described hereinafter,
which may be used for performing the embodiments of methods of the present disclosure. For
the details not described in the embodiments of devices of the present disclosure, the
embodiments of methods of the present disclosure may be referred to.

[00123] Fig. 6 is a block diagram of a scheduler according to an exemplary
embodiment. The scheduler is applied to the base station. The scheduler has a function of
implementing the resource scheduling method at the scheduler side, and the function can be
implemented by hardware or by executing corresponding software by hardware. The
scheduler may include a receiving module 610, a determining module 620, and a sending
module 630.

[00124] The receiving module 610 is configured to receive SPS configuration
information sent by an RRC layer, the SPS configuration information including a period of
SPS, and the period of the SPS being used for indicating a time interval between two adjacent
scheduling subframes.

[00125] The determining module 620 is configured to determine an sTTI resource
activated in a target scheduling subframe according to the SPS configuration information and

reference information.
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[00126] The sending module 630 is configured to provide an activation parameter to a
physical layer in accordance with the sTTI resource activated in the target scheduling
subframe, such that the physical layer generates an activation notification containing the
activation parameter for notifying a terminal of the sTTI resource activated in the target
scheduling subframe.

[00127] Alternatively, the SPS configuration information further includes a reference
value of a number of the activated sTTI resources.

[00128] Alternatively, the activation parameter is configured to indicate a number and

a location of the sTTI resource activated in the target scheduling subframe.

[00129] Alternatively, one subframe is taken as a notification period by the activation
notification.

[00130] Alternatively, the activation notification is DCI.

[00131] Alternatively, the reference information includes at least one of: STTI

configuration information, data to be scheduled by the scheduler, and a radio resource

condition.
[00132] Alternatively, each sTTI resource is 0.5 ms or two OFDM symbols.
[00133] From above, in the scheduler provided by the embodiments of the present

disclosure, the scheduler receives the SPS configuration information sent by the RRC layer,
and determines the activated sTTI resource in the target scheduling subframe according to the
SPS configuration information and the reference information. In this way, the problems in the
related art that the flexibility of the sTTI resource scheduling is restricted, the resources are
wasted and the time-consuming of the reconfiguration increases due to that the sTTI
resources to be activated are configured by the upper layer, are solved; the scheduling of the
STTI resource is not restricted by the fixed limit of the SPS configuration, the flexibility of
the sTTI resource scheduling is improved, and the scheduler of the base station can easily
adjust the sTTI resource granularity, avoid the problem of waste of resources, and is
conducive to save time-consuming of reconfiguration.

[00134] An exemplary embodiment of the present disclosure also provides a base

station that includes a scheduler as provided in the embodiment shown in Fig. 6.
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[00135] Fig. 7 is a block diagram of a terminal according to an exemplary embodiment.
The terminal has a function of implementing the resource scheduling method at the terminal
side, and the function can be implemented by hardware or by executing corresponding
software by hardware. The terminal may include: a configuration receiving module 710, a
notification acquiring module 720, and a data transmission module 730.

[00136] The configuration receiving module 710 is configured to receive SPS
configuration information sent by a base station, the SPS configuration information including
a period of SPS, and the period of the SPS being used for indicating a time interval between
two adjacent scheduling subframes.

[00137] The notification acquiring module 720 is configured to acquire an activation
notification sent by the base station according to a period of the SPS, the activation
notification containing an activation parameter for indicating an sTTI resource activated in a
target scheduling subframe.

[00138] The data transmission module 730 is configured to occupy the activated sTTI
resource in the target scheduling subframe for data transmission.

[00139] Alternatively, the activation parameter is configured to indicate a number and

a location of the sTTI resource activated in the target scheduling subframe.

[00140] Alternatively, the activation notification is DCI.
[00141] Alternatively, each sTTI resource is 0.5 ms or two OFDM symbols.
[00142] In the device provided by the embodiments of the present disclosure, the

scheduling of the sTTI resource is not limited to the fixed limit of the SPS configuration, and
the flexibility of the sTTI resource scheduling is improved. The scheduler of the base station
can easily adjust the granularity of the sTTI resource, avoid the problem of the waste of
resources, and is beneficial to save time for reconfiguration.

[00143] An exemplary embodiment of the present disclosure also provides a resource
scheduling system (also referred to as a communication system), the system including: a base
station and at least one terminal. The base station includes a scheduler as provided in the
embodiment shown in Fig. 6. The terminal is the terminal provided in the embodiment shown

in Fig. 7.
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[00144] It should be explained, the above-described embodiment provides only an
example of the functions of each of the functional modules described above, and in actual
applications when the device provided by the above embodiments realizes its function, the
above divided functional modules are just taken as an example. In practical applications, the
above functions can be assigned to different functional modules according to requirements,
namely, inner structures of the device may be divided into different functional modules to
accomplish the whole or a part of functions described above.

[00145] With respect to the device in the above embodiment, the specific manner for
performing the operation by each module has been described in detail in the embodiment
relating to the method, which will not be elaborated herein.

[00146] An exemplary embodiment of the present disclosure also provides a base
station capable of implementing the resource scheduling method at the base station side
provided by the present disclosure. The base station includes: a processor; and a memory for
storing instructions executable by the processor. The processor is configured to:

[00147] control a radio resource control RRC layer to send semi-persistent scheduling
SPS configuration information to a scheduler, the SPS configuration information comprising
a period of SPS, and the period of the SPS being used for indicating a time interval between
two adjacent scheduling subframes;

[00148] control the scheduler to determine a short transmission time interval sTTI
resource activated in a target scheduling subframe according to the SPS configuration
information and reference information, and provide an activation parameter to a physical
layer according to the sTTI resource activated in the target scheduling subframe; and

[00149] control the physical layer to generate an activation notification containing the
activation parameter, and sending the activation notification to the terminal, the activation
notification being used for notifying a terminal of the sTTI resource activated in the target
scheduling subframe.

[00150] An exemplary embodiment of the present disclosure also provides a terminal
capable of implementing the resource scheduling method at the terminal side provided by the

present disclosure. The terminal includes: a processor; and a memory for storing instructions
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executable by the processor. The processor is configured to:

[00151] receive SPS configuration information sent by a base station, the SPS
configuration information including a period of SPS, the period of the SPS being used for
indicating a time interval between two adjacent scheduling subframes;

[00152] acquire an activation notification sent by the base station according to the
period of the SPS, the activation notification containing an activation parameter for indicating
a short transmission time interval sTTI resource activated in a target scheduling subframe;
and

[00153] occupy the activated sTTI resource in the target scheduling subframe for data
transmission.

[00154] The solutions provided by the embodiments of the present disclosure have
been described mainly in terms of interaction between the base station and the terminal. It is
to be understood that in order to realize the above functions, the base station and the terminal
includes a hardware structure and/or a software module for executing each function
correspondingly. In combination with elements and algorithm steps of individual examples
described in the embodiments disclosed in this disclosure, the embodiments of the present
disclosure may be implemented in hardware or in combination with hardware and computer
software. Whether a function is implemented in hardware or computer software-driven
hardware depends on the specific application and design constraints of the technical solutions.
One skilled in the art can use different methods to implement the described functions for each
particular application, but such implementations should not be considered as going beyond

the scope of the technical solutions of the embodiments of the present disclosure.

[00155] Fig. 8 is a structural diagram of a base station according to an exemplary
embodiment
[00156] The base station 800 includes a transmitter/receiver 801 and a processor 802.

The processor 802 may also be a controller, and is represented by a “controller/processor
802” in Fig. 8. The transmitter/receiver 801 is used to support information transceiving
between the base station and the terminal in the above embodiment, and to support radio

communication between the terminal and other terminals. The processor 802 performs
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various functions for communicating with the terminal. In the uplink, an uplink signal from
the terminal is received via an antenna, demodulated by the receiver 801 (e.g., a high
frequency signal is demodulated into a baseband signal), and further processed by the
processor 802 to recover the traffic data and signaling information sent by the terminal. In the
downlink, the traffic data and signaling messages are processed by the processor 802 and
modulated by the transmitter 801 (e.g., modulating the baseband signal into the high
frequency signal) to generate a downlink signal and transmit it to the terminal via the antenna.
It should be noted that the above-described functions of demodulation or modulation may be
performed by the processor 802 as well. For example, the processor 802 is also operable to
perform steps in the method embodiments described above with respect to the base station
side, and/or other steps of the technical solution described in the embodiments of the present
disclosure.

[00157] Further, the base station 800 may further include a memory 803 for storing
program code and data of the base station 800. In addition, the base station may further
include a communication unit 804. The communication unit 804 is used to enable the base
station to communicate with other network entities, such as network devices in the core
network. For example, in the LTE system, the communication unit 804 may be an S1-U
interface for supporting a communication between the base station and a Serving Gateway
(S-GW), or the communication unit 804 may be an S1-MME interface for supporting a base
station to communicate with a Mobility Management Entity (MME).

[00158] It will be appreciated that Fig. 8 only shows a simplified design of the base
station 800. In practice, the base station 800 may contain any number of transmitters,
receivers, processors, controllers, memory, communication units, etc., and all base stations
that may implement the embodiments of the present disclosure are within the scope of the

embodiments of the present disclosure.

[00159] Fig. 9 is a structural diagram of a terminal according to an exemplary
embodiment.
[00160] The terminal 900 includes a transmitter 901, a receiver 902, and a processor

903. The processor 903 may also be a controller, and is represented by the
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“controller/processor 903 in Fig. 9. Optionally, the terminal 900 may also include a modem
processor 905. The modem processor 905 may include an encoder 906, a modulator 907, a
decoder 908, and a demodulator 909.

[00161] In one example, the transmitter 901 adjusts (e.g., analog converts, filters,
amplifies and upconverts, etc.) the output samples and generates an uplink signal that is
transmitted via an antenna to the base station described in the above embodiments. In the
downlink, the antenna receives the downlink signal transmitted by the base station in the
above embodiment. The receiver 902 adjusts (e.g., filters, amplifies, downconverts, digitizes,
etc.) signals received from the antenna and provides input samples. In the modem processor
905, the encoder 906 receives the traffic data and signaling messages to be sent in the uplink
and processes (e.g., formats, codes and interleaves) the traffic data and the signaling
messages. The modulator 907 further processes (e.g., symbol maps and modulates) the
encoded traffic data and signaling messages and provides output samples. The demodulator
909 processes (e.g., demodulates) the input samples and provides a symbol estimate. The
decoder 908 processes (e.g., deinterleaves and decodes) the symbol estimate and provides
decoded data and signaling messages that are sent to the terminal 900. The encoder 906, the
modulator 907, the demodulator 909, and the decoder 908 may be implemented by a
combined modem processor 905. These units are processed according to the radio access
technology employed by the radio access network (e.g., LTE and access technologies of other
evolved systems). It should be noted that when the terminal 900 does not include the modem
processor 905, the above-described functions of the modem processor 905 may be achieved
by the processor 903.

[00162] The processor 903 controls the operation of the terminal 900 so as to perform
the processing performed by the terminal 900 in the above-described embodiments of the
present disclosure. For example, the processor 903 may also be used to perform the steps
related to the terminal side in the method embodiments described above, and/or other steps of
the technical solutions described in the embodiments of the present disclosure.

[00163] Further, the terminal 900 may further include a memory 904 for storing the

program code and data for the terminal 900.
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[00164] The processor for executing the functions of the base station or the terminal in
the embodiments of the present disclosure may be a Central Processing Unit (CPU), a general
purpose processor, a Digital Signal Processor (DSP), an Application Specific Integrated
Circuit (ASIC), a Field Programmable Gate Array (FPGA), or other programmable logic
device, a transistor logic device, a hardware component, or any combination thereof, which
may implement or perform various illustrative logical blocks, modules, and circuits described
in connection with the disclosure of the embodiments of the present disclosure. The processor
may also be a combination that implements a computing function, for example including one
or more microprocessor combinations, a combination of a DSP and a microprocessor, and the
like.

[00165] The steps of the method or algorithm described in connection with the
disclosure of the embodiments of the present disclosure may be implemented in hardware, or
may be implemented in a manner that the processor executes software instructions. The
software instructions may be composed of corresponding software modules, which may be
stored in a Random Access Memory (RAM), a flash memory, a Read Only Memory (ROM),
an Erasable Programmable ROM (EPROM), an Electrically EPROM (EEPROM), a register,
a hard disk, a removable hard disk, a CD-ROM, or any other form of storage medium known
in the art. An exemplary storage medium is coupled to the processor such that the processor
can read information from and write information into the storage medium. The storage
medium can also be an integral part of the processor. The processor and the storage medium
may be located in the ASIC. In addition, the ASIC may be located in a base station or a
terminal. The processor and the storage medium may also exist in the base station or the
terminal as discrete components.

[00166] It should be appreciated by those skilled in the art that in one or more of the
above-described examples, the functions described in the embodiments of the present
disclosure may be implemented in hardware, software, firmware, or any combination thereof.
When being implemented using software, these functions may be stored in a
computer-readable medium or transmitted as one or more instructions or code in the

computer-readable medium. The computer-readable medium includes a computer storage
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medium and a communication medium, wherein the communication medium includes any
medium that facilitates transfer of a computer program from one place to another. The storage
medium may be any available medium that can be accessed by a general purpose or special
purpose computer.

[00167] The embodiments of the present disclosure also provides a computer storage
medium for storing the computer software instructions for use by the base station described
above and including a program designed to execute the resource scheduling method at the
base station side.

[00168] The embodiments of the present disclosure also provides a computer storage
medium for storing computer software instructions for use by the terminal and including a
program designed to execute a resource scheduling method at the terminal side.

[00169] It is to be understood that the reference to “a plurality of” herein refers to two
or more. The term “and/or” describes an association relationship of the associated objects,
indicating that there may be three relationships. For example, A and/or B may denote the
following three conditions: there is only A, there are A and B at the same time, and there is
only B. The character "/" generally indicates an “or” relationship between the associated
objects before and after this character.

[00170] Other embodiments of the invention will be apparent to those skilled in the art
from consideration of the specification and practice of the invention disclosed here. This
application is intended to cover any variations, uses, or adaptations of the invention following
the general principles thereof and including such departures from the present disclosure as
come within known or customary practice in the art. It is intended that the specification and
examples be considered as exemplary only, with a true scope and spirit of the invention being
indicated by the following claims.

[00171] It will be appreciated that the present invention is not limited to the exact
construction that has been described above and illustrated in the accompanying drawings, and
that various modifications and changes can be made without departing from the scope thereof.

It is intended that the scope of the invention only be limited by the appended claims.
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WHAT IS CLAIMED IS:

1. A resource scheduling method, applied in a scheduler of a base station, the method
comprising:

receiving semi-persistent scheduling SPS configuration information sent by a radio
resource control RRC layer, the SPS configuration information comprising a period of SPS,
and the period of the SPS being used for indicating a time interval between two adjacent
scheduling subframes;

determining a short transmission time interval sTTI resource activated in a target
scheduling subframe according to the SPS configuration information and reference
information; and

providing an activation parameter to a physical layer according to the sTTI resource
activated in the target scheduling subframe, such that the physical layer generates an
activation notification containing the activation parameter for notifying a terminal of the sTTI

resource activated in the target scheduling subframe.

2. The method according to claim 1, wherein the SPS configuration information further

comprises a reference value of a number of the activated sTTI resource.

3. The method according to claim 1 or 2, wherein the activation parameter is configured
to indicate a number and a location of the sTTI resource activated in the target scheduling

subframe.

4. The method according to any one of claims 1 to 3, wherein one subframe is taken as a

notification period by the activation notification.

5. The method according to any one of claims 1 to 4, wherein the activation notification

is downlink control information DCI.

6. The method according to any one of claims 1 to 5, wherein the reference information
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comprises at least one of: sTTI configuration information, data to be scheduled by the

scheduler, and a radio resource condition.

7. The method according to any one of claims 1 to 6, wherein each sTTI resource is 0.5

ms or two orthogonal frequency division multiplexing OFDM symbols.

8. Aresource scheduling method, applied in a terminal, the method comprising:
receiving semi-persistent scheduling SPS configuration information sent by a base
station, the SPS configuration information comprising a period of SPS, and the period of the
SPS being used for indicating a time interval between two adjacent scheduling subframes;
acquiring an activation notification sent by the base station according to the period of the
SPS, the activation notification containing an activation parameter for indicating a short
transmission time interval STTI resource activated in a target scheduling subframe; and
occupying the activated sTTI resource in the target scheduling subframe for data

transmission.

9. The method according to claim 8, wherein the activation parameter is configured to
indicate a number and a location of the sTTI resource activated in the target scheduling

subframe.

10. The method according to claim 8 or 9, wherein the activation notification is

downlink control information DCI.

11. The method according to any one of claims 8 to 10, wherein each sTTI resource is

0.5 ms or two orthogonal frequency division multiplexing OFDM symbols.

12. A scheduler, applied in a base station, the scheduler comprising:
a receiving module configured to receive semi-persistent scheduling SPS configuration
information sent by a radio resource control RRC layer, the SPS configuration information

comprising a period of SPS, and the period of the SPS being used for indicating a time
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interval between two adjacent scheduling subframes;

a determining module configured to determine a short transmission time interval sTTI
resource activated in a target scheduling subframe according to the SPS configuration
information and reference information; and

a sending module configured to provide an activation parameter to a physical layer in
accordance with the sTTI resource activated in the target scheduling subframe, such that the
physical layer generates an activation notification containing the activation parameter for

notifying a terminal of the sTTI resource activated in the target scheduling subframe.

13. The scheduler according to claim 12, wherein the SPS configuration information

further comprises a reference value of a number of the activated sTTI resources.

14. The scheduler according to claim 12 or 13, wherein the activation parameter is
configured to indicate a number and a location of the sTTI resource activated in the target

scheduling subframe.

15. The scheduler according to any one of claims 12 to 14, wherein one subframe is

taken as a notification period by the activation notification.

16. The scheduler according to any one of claims 12 to 15, wherein the activation

notification is downlink control information DCI.
17. The scheduler according to any one of claims 12 to 16, wherein the reference
information comprises at least one of: sTTI configuration information, data to be scheduled

by the scheduler, and a radio resource condition.

18. The scheduler according to any one of claims 12 to 17, wherein each sTTI resource

is 0.5 ms or two orthogonal frequency division multiplexing OFDM symbols.
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19. A terminal, comprising:

a configuration receiving module configured to receive semi-persistent scheduling SPS
configuration information sent by a base station, the SPS configuration information
comprising a period of SPS, and the period of the SPS being used for indicating a time
interval between two adjacent scheduling subframes;

a notification acquiring module configured to acquire an activation notification sent by
the base station according to a period of the SPS, the activation notification containing an
activation parameter for indicating a short transmission time interval sSTTI resource activated
in a target scheduling subframe; and

a data transmission module configured to occupy the activated sTTI resource in the

target scheduling subframe for data transmission.

20. The terminal according to claim 19, wherein the activation parameter is configured
to indicate a number and a location of the STTI resource activated in the target scheduling

subframe.

21. The terminal according to claim 19 or 20, wherein the activation notification is

downlink control information DCI.

22. The terminal according to any one of claims 19 to 21, wherein each sTTI resource is

0.5 ms or two orthogonal frequency division multiplexing OFDM symbols.

23. A base station, comprising:

a processor; and

a memory for storing instructions executable by the processor;

wherein the processor is configured to:

control a radio resource control RRC layer to send semi-persistent scheduling SPS
configuration information to a scheduler, the SPS configuration information comprising a
period of SPS, and the period of the SPS being used for indicating a time interval between

two adjacent scheduling subframes;
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control the scheduler to determine a short transmission time interval sTTI resource
activated in a target scheduling subframe according to the SPS configuration information and
reference information, and provide an activation parameter to a physical layer according to
the STTI resource activated in the target scheduling subframe; and

control the physical layer to generate an activation notification containing the activation
parameter, and send the activation notification to the terminal, the activation notification
being used for notifying a terminal of the sTTI resource activated in the target scheduling

subframe.

24. A terminal, comprising:

a processor; and

a memory for storing instructions executable by the processor;

wherein the processor is configured to:

receive semi-persistent scheduling SPS configuration information sent by a base station,
the SPS configuration information comprising a period of SPS, the period of the SPS being
used for indicating a time interval between two adjacent scheduling subframes;

acquire an activation notification sent by the base station according to the period of the
SPS, the activation notification containing an activation parameter for indicating a short
transmission time interval sSTTI resource activated in a target scheduling subframe; and

occupy the activated sTTI resource in the target scheduling subframe for data

transmission.
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