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DESCRIPTION

Technical Field

[0001] The present invention relates to the field of communications, and in particular, to a
method and apparatus for transmitting inter-domain fault information.

Background of the Related Art

[0002] Up to now, as everybody knows, LTE is deployed in licensed carriers for operation.
However, with the evolution of LTE, in the second half year of 2013, some companies (e.g.,
America Qualcomm Incorporated) put forward a suggestion of studying a subject of deploying
LTE on unlicensed carriers. However, up to now, the suggestion has not been accepted by LTE
and no project has been set up.

[0003] A reason, provided by Qualcomm Incorporated, for setting up a project is mainly that,
with the quick increase of data service, in the near future, licensed spectrums cannot bear
such huge data volume. Therefore, it is suggested to deploy LTE in unlicensed spectrums, so
as to share data flow in licensed carriers through the unlicensed spectrums. An example of the
use of LTE in unlicensed spectrum is provided by WO 2013/131257 A1.

[0004] Moreover, the unlicensed spectrums also have many advantages. For example, the
unlicensed spectrums have the following features and advantages:

1. 1. free/low expense (the unlicensed spectrums do not need to be purchased and the
spectrum resources are zero-cost);

2. 2. low admission requirement and low cost (individuals and enterprises may participate
in deployment and devices of device providers may be randomly selected);

3. 3. resource sharing (when a plurality of different systems operate therein or different
operators of the same system operate therein, some resource sharing modes may be
considered to improve spectrum efficiency);

4. 4. numerous radio access technologies (it is difficult to realize collaboration across
different communication standards and network topologies are diversified);

5. 5. numerous radio access websites (the number of users is great, the collaboration
difficulty is great and the centralized management overhead is great);

6. 6. numerous applications (according to materials, multiple services such as Machine to
Machine (M2) and Vehicle to Vehicle (V2V) are mentioned to be capable of operating
therein).

[0005] The above-mentioned basic features decide that the unlicensed spectrums may be an
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important evolution direction of radio communication systems, but many problems exist at the
same time. For example, various systems exist in the unlicensed spectrums, it is difficult to
realize coordination and the interference is serious.

[0006] If an LTE system operates on an unlicensed carrier, there is a problem how an LTE
base station informs other nearby base stations when the LTE base station seizes an
unlicensed carrier resource.

[0007] Aiming at the problem of how to enable base stations to mutually inform about an
occupation situation of the unlicensed carrier in the related art, up to now no effective solution
has already been put forward.

Summary

[0008] The embodiments of the present embodiments provide a method for sending
information according to claim 1, an apparatus for sending information located at a sending
end according to claim 9. Further improvements and embodiments are provided in the
dependent claims.

Brief Description of the Drawings

[0009] The accompanying drawings described herein are used to provide further
understanding for the technical scheme of the present document and constitute a part of the
present application, which are used to explain the technical scheme of the present document
together with the embodiments of the present application, rather than constituting an
inappropriate limitation on the technical scheme of the present application.

FIG. 1 illustrates a flowchart of a method for sending information according to the embodiment
of the present invention.

FIG. 2 illustrates a flowchart of a method for receiving information according to the
embodiment of the present invention.

FIG. 3 illustrates a structural diagram of an apparatus for sending information according to the
embodiment of the present invention.

FIG. 4 illustrates a structural diagram of an apparatus for receiving information according to
the embodiment of the present invention.

FIG. 5 illustrates a structural diagram of a system for sending information according to the
embodiment of the present invention.

FIG. 6 illustrates a flowchart 1 of a sending end according to the alternative embodiment of the
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present invention.

FIG. 7 illustrates a flowchart 2 of a sending end according to the alternative embodiment of the
present invention.

FIG. 8 illustrates a flowchart of a receiving end according to the alternative embodiment of the
present invention.

Detailed Description

[0010] In order to make the object, technical solution and advantages of the present invention
more clear, the embodiments of the present invention will be further described in detail in
conjunction with the accompanying drawings. It should be illustrated that, under the situation of
no conflict, the embodiments and the features in the embodiments in the present application
can be freely combined.

[0011] In addition, the steps shown in the flowchart of the drawings can be executed in a
computer system of a set of computer executable instructions. Moreover, although logical
orders are shown in the flowchart, in some situations, the steps shown or described in the
flowchart can be executed in different orders other than the orders herein.

[0012] In consideration of the above-mentioned problem, in this embodiment, the signaling
design and sending method for informing is provided.

[0013] In this embodiment, a method for sending information is provided. FIG. 1 illustrates a
flowchart of a method for sending information according to the embodiment of the present
invention. As illustrated in FIG. 1, the method includes the following steps:

[0014] In step S102, a sending end uses Downlink Control Information (DCI) to describe
information about time that an unlicensed carrier is occupied. According to the control of
unlicensed carriers in Europe, for example, EN 301893 of ETSI, when the sending end uses an
unlicensed carrier to transmit data at each time, the channel busy/idle detection is performed,
and when the channel is idle, the channel can be used by the sending end and maximum time
that the channel can be used at each time is given. Information about occupied time refers to
information describing length of time that the unlicensed carrier is seized by the sending end in
order to execute data transmission for one time. Herein, all bits or part of bits in DCI may be
used to describe the information about time that the unlicensed carrier is occupied. When part
of bits are used to describe the information about time that the unlicensed carrier is occupied,
remaining bits are reserved for other purposes or are used as reserved bits to keep a total bit
number for DCI formats unchanged.

[0015] In step S104, the sending end sends the DCI information through licensed carriers or
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the unlicensed carriers.

[0016] In this embodiment, through the above-mentioned steps, the sending end describes the
information about time that the unlicensed carrier is occupied through DCI information (which
may also be the signaling) and sends the DCI information through the licensed carrier or the
unlicensed carrier. Thus the share of the information about time that the unlicensed carrier is
occupied by the sending end is realized, the problem of how to enable base stations to
mutually inform about an occupation situation of the unlicensed carrier in the related art is
solved, the coordination and utilization of the unlicensed carriers in a wireless communication
system are facilitated and the utilization rate of the unlicensed carriers is improved.

[0017] Preferably, if the sending end is a base station, the base station may use the DCI
information to describe information about time that the unlicensed carrier is occupied by the
base station or other base stations; or if the sending end is User Equipment (UE) or a small cell
subordinate to the base station, the UE or the small cell may use the UCI/DCI information (may
also use other signaling such as Radio Resource Control (RRC) signaling) to describe the
information about time, which is learned by the UE or the small cell, that the unlicensed carrier
is occupied by other sending ends, and sends the information about time to the base station to
which the UE or the small cell belongs.

[0018] Preferably, under a situation that the sending end is a base station, the sending end
may simultaneously send a Primary Synchronization Signal (PSS)/Secondary Synchronization
Signal (SSS) and a Physical Broadcast Channel (PBCH), and a demodulation signal Cell-
specific Reference Signal (CRS) or a Demodulation Reference Signal (DMRS) needed by a
Physical Control Format Indicator Channel (PCFICH) and a Physical Downlink Control Channel
(PDCCH)/an Enhanced PDCCH (ePDCCH) in the unlicensed carrier; or the sending end
ensures that the unlicensed carrier is strictly aligned to the licensed carrier of the sending end
and then the sending end sends the DCI information in the unlicensed carrier according to
timing of the licensed carrier of the sending end.

[0019] Preferably, if there are a plurality of licensed carriers of a receiving end, the sending
end in the unlicensed carrier may be strictly aligned to timing of at least one of the plurality of
licensed carriers. Herein, as an alternative implementation mode, the sending end in the
unlicensed carrier may be strictly aligned to timing of a carrier of a minimum frequency point
possessed by the sending end.

[0020] Preferably, the sending end may send the DCI/UCI information in a downlink carrier or
an uplink carrier of the licensed carrier or the unlicensed carrier. Herein, for the downlink
carrier, the sending end sends the DCI information through a PDCCH/ePDCCH of the licensed
carrier or the unlicensed carrier or on an agreed resource. Preferably, under a situation that an
uplink and a downlink share the same one carrier (e.g., in case of Time Division Duplexing
(TDD) LTE), when the sending end uses the DCI/UCI to describe the information about
occupied time, the information about time includes downlink sending time occupied by the
sending end and uplink receiving time of the sending end; or the information about time
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includes the downlink sending time occupied by the sending end and does not include the
uplink receiving time of the sending end (for the uplink receiving time, the corresponding
sending end sends the information about occupied time); or the information about time
includes the downlink sending time occupied by the sending end and partial uplink receiving
time of the sending end (for other uplink receiving time, the corresponding sending end sends
the information about occupied time). Moreover, generally a fixed frame structure is defined in
an LTE TDD system. For example, frame length is 10ms and includes 10 subframes, herein
downlink subframes and uplink frames are agreed, different uplink-downlink configurations are
divided according to data of the uplink and downlink subframes and different locations in
frames, and each configuration proportion has an agreed serial number. Therefore, for the
LTE TDD system, the information about occupied time may also be information describing the
serial number of the agreed uplink-downlink configuration proportion (or information describing
the uplink-downlink configuration proportion). According to the serial number information or the
configuration proportion information, in combination with the agreed standard protocol, the
receiving end may learn about numbers and corresponding locations of uplink subframes and
downlink subframes specifically occupied by the sending end.

[0021] Under a situation that the sending end is a base station, the base station may use a
PDCCH in first one, two, three or four Orthogonal Frequency Division Multiplexing (OF DM)
symbols of a subframe to bear the information about time; or the base station may also use a
PDCCH in an OFDM symbol of a second slot of a subframe to bear the information about time;
or the base station may also use a preset resource location of a subframe to bear the
information about time.

[0022] Preferably, the sending end may indicate a location for bearing the information about
time through a PCFICH channel.

[0023] Preferably, if the sending end is a base station, the sending end may use an ePDCCH
channel in a Physical Resource Block (PRB) at an agreed carrier location to send the DCI.

[0024] Preferably, the sending end may indicate, in a current subframe, whether a next
subframe will be used by the sending end, or indicate that a plurality of continuous subframes
are occupied in an initial first subframe. Herein, incomplete subframes are included.

[0025] Preferably, the sending end may use the DCI information according to a preset DCI
format to bear the information about time that the unlicensed carrier is occupied. Herein, as an
alternative implementation mode, the preset DCI format includes but not limited to at least one
of the following: DCI format 3, 3A, 1C and DCI format corresponding to a unique bit number.

[0026] Preferably, the sending end may use an agreed Radio Network Temporary Identifier
(RNTI) to scramble the DCI information, and send the information about time that the
unlicensed carrier is occupied in a common search space of a PDCCH/ePDCCH or in an
agreed resource. Preferably, for DCI bits containing the information about time that the
unlicensed carrier is occupied, the sending end adds a Cyclic Redundancy Check (CRS) bit
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and uses an agreed RNTI to scramble the CRC bit.

[0027] Preferably, the information about time may be described by taking a subframe as a unit,
or may be described by taking an OFDM symbol as a unit or may also be described by taking a
slot as a unit. Herein, under the situation that the description is performed by taking the
subframe, OFDM or slot as the unit, the information about time may be used to describe a
subframe, an OFDM symbol or a slot which will be occupied by the sending end or other
sending ends.

[0028] Preferably, in the direction of time, the sending end, in a first occupied subframe, uses a
bit in an agreed DCI format or UCI format to describe the information about time occupied by
the sending end or other sending ends, including but not limited to at least one of the following:
the information about time describes that a plurality of continuous subframes starting from a
current subframe are occupied; the information about time describes the number of subframes
which are continuously occupied starting from a certain frame; and the information about time
describes the patterns of subframes, which will be occupied, in subframes. The information
about time may also further include information about frequency (e.g., Physical Resource Block
(PRB) information, subcarrier information and bandwidth information) specifically occupied in
the unlicensed carrier occupied by the sending end.(In a carrier direction, a first subframe
occupied in the unlicensed carrier may be used and a subframe of an licensed carrier, in time,
aligned thereto may also be used.)

[0029] Preferably, the information about time describing the pattern of the subframes which will
be occupied in subframes includes: if a maximum number of subframes which are allowable to
be occupied at one time is N and N is less than or equal to the bit number of DCI, first N bits in
DCI are used to describe subframes occupied by the sending end or other sending ends in a
bitmap mode.

[0030] Preferably, the sending end may send the DCI information describing the information
about time in each occupied subframe. As an alternative implementation mode, the DCI
information may only describe information about current remaining occupied subframes. For
example, if five subframes in addition to the current subframe need to be occupied, five
subframes are displayed in the current subframe, four subframes may be displayed in a next
subframe, and so on.

[0031] Or, as another alternative implementation mode, the sending end may also send the
DCI information describing the information about time only in a first occupied subframe.
Preferably, contents of the DCI information may include but not limited to at least one of the
following: a bit indicating a mode of describing the information about time that the unlicensed
carrier is occupied in the DCI information; and a bit describing the information about time that
the unlicensed carrier is occupied.

[0032] Preferably, contents of the DCI information may further include but not limited to at least
one of the following: a bit indicating a resource seizure mode described in the DCI, herein the
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resource seizure mode includes a bitmap mode, a continuous seizure mode, etc.; and a bit
indicating a resource seizure moment described in the DCI, herein the resource seizure
moment includes starting from a current subframe or starting from a next subframe.

[0033] Preferably, the sending end may also indicate the resource seizure mode and/or
resource seizure moment not in the bit content of the DCI information, e.g., may use different
common RNTIs to indicate a location of a bit describing a resource seizure mode in the DCI,
and/or use different common RNTIs to indicate a location of a bit describing a resource seizure
moment in the DCI.

[0034] Preferably, the sending end may include a base station, a relay station or a UE.

[0035] In this embodiment, a method for receiving information is further provided. FIG. 2
illustrates a flowchart of a method for receiving information according to the embodiment of the
present invention. As illustrated in FIG. 2, the method includes the following steps:

In step S202, a receiving end monitors DCI/UCI information of an unlicensed carrier, herein the
DCI/UCI information is used by the receiving end to acquire information about time that the
unlicensed carrier is occupied by a proximal sending end.

[0036] In this embodiment, through the above-mentioned step, the receiving end monitors the
DCI/UCI information to obtain the information about time that the unlicensed carrier is occupied
by the proximal sending end, and the receiving end realizes the acquisition of the information
about time that the unlicensed carrier is occupied, thus the use policy of the unlicensed carrier
can be determined according to the information about time, the problem of how to enable base
stations to mutually inform about an occupation situation of the unlicensed carrier in the related
art is solved, the coordination and utilization of the unlicensed carriers in a wireless
communication system are facilitated and the utilization rate of the unlicensed carriers is
improved.

[0037] Preferably, a method that the receiving end determines the use policy of the unlicensed
carrier according to the information about time may include but not limited to at least one of the
following operations: the receiving end determines whether to continuously occupy the
unlicensed carrier according to the information about time; the receiving end determines a
scheduling policy of subordinate UE according to the information about time; when the
receiving end needs to use the unlicensed carrier, the receiving end determines that the
unlicensed carrier is not used by other base stations according to the information about time,
or the unlicensed carrier is used by other base stations but the use of the unlicensed carrier by
the receiving end is not influenced; and under a situation that the receiving end receives
information about time, forwarded by a subordinate UE or a small cell, that the unlicensed
carrier is occupied by a proximal base station, the receiving end determines whether a
beamforming technology is used for the UE or the small cell to transmit data according to the
information about time.

[0038] Preferably, a method that the receiving end monitors the DCI/UCI information may
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include the following operations:

under a situation that the receiving end is a base station, the base station respectively
performs synchronization at different licensed frequency points and acquires a cell identity (cell
ID) of the sending end which sends the DCI; and then it receives a PCFICH and a PDCCH
according to the cell identity, or does not receive the PCFICH but directly receives an ePDCCH
to acquire the DCI; or

under a situation that the receiving end is UE, the UE respectively performs synchronization at
different licensed frequency points and acquiring a cell identity (cell ID) of the sending end
which sends the DCI; and then it receives a PCFICH and a PDCCH according to the cell
identity, or does not receive the PCFICH but directly receives an ePDCCH to acquire the DCI,
and informs a base station, to which the UE belongs, about the DCI through the UCI or RRC
signaling.

[0039] Preferably, a method that the receiving end monitors the DCI information may include
the following operations: the receiving end receives a PSS/SSS and a PBCH of a sending-end
base station, and then it receives a PCFICH and a PDCCH/ePDCCH; or the receiving end is
synchronized with an licensed carrier, and then the receiving end determines a location of the
DCI sent in the unlicensed carrier according to timing of the licensed carrier; and the receiving
end receives the DCI information according to the location of the DCI.

[0040] Corresponding to the description mode of the sending end, a method that the receiving
end monitors the DCI/UCI information may include but not limited to at least one of the
following operations: the receiving end receives the information about time through a PDCCH
in first one, two, three or four OFDM symbols of a subframe; the receiving end receives the
information about time through a PDCCH in an OFDM symbol of a second slot of a subframe;
and the receiving end receives the information about time through a PDCCH/ePDCCH at a
preset resource location of a subframe.

[0041] Preferably, the receiving end may receive the information about time on a
PDCCH/ePDCCH of the unlicensed carrier or on an agreed resource according to an agreed
DCI format. Herein, as an alternative implementation mode, the receiving end may determine
information about time that the unlicensed carrier is occupied by other base stations according
to a bit in the DCI; or determine a location and/or meaning of a bit describing the information
about time in the DCI according to a bit in the DCI.

[0042] Preferably, if the receiving end receives the DCI/UCI information in an uplink carrier of
the unlicensed carrier, the receiving end may determine that the DCI/UCI information describes
information about time that the unlicensed carrier is occupied by other base stations proximal
to the sending end.

[0043] Preferably, the receiving end may determine an occupation situation of the unlicensed
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carrier in a mode of monitoring the DCI/UCI information subframe by subframe in the
unlicensed carrier; or after other base stations occupy a first subframe of the unlicensed carrier
to receive the DCI/UCI information to obtain the information about time that the unlicensed
carrier is occupied, the receiving end does not monitor the DCI information until occupation of
the unlicensed carrier is ended.

[0044] Preferably, the receiving end may include a base station, a relay station and a UE.

[0045] Corresponding to the method for sending information, in this embodiment, an
apparatus for sending information located at a sending end is provided. The apparatus is
arranged to implement the above-mentioned embodiment and the alternative implementation
mode, which have already been described and thus are not repetitively described here. As
used below, the term "module” can implement a combination of software and/or hardware with
predetermined functions. Although the apparatus described by the following embodiments is
better implemented by software, hardware or a combination of software and hardware may
also be possible and conceived.

[0046] FIG. 3 illustrates a structural diagram of an apparatus for sending information according
to the embodiment of the present invention. As illustrated in FIG. 3, the apparatus includes a
description module 32 and a sending module 34. The modules will be described below:

The description module 32 is configured to use DCI/UCI to describe information about time that
an unlicensed carrier is occupied; and the sending module 34 is connected with the description
module 32 and is configured to send the DCI/UCI information through an licensed carrier or the
unlicensed carrier.

[0047] Preferably, the information about time may be described by taking a subframe as a unit,
or may be described by taking an OFDM symbol as a unit or may also be described by taking a
slot as a unit. Herein, under a situation that an OFDM is described by taking the subframe as
the unit, the information about time may be used to describe a subframe which will be occupied
by the sending end or other sending ends.

[0048] Preferably, the sending end in a first occupied subframe uses a bit in an agreed DCI
format or UCI format to describe the information about time occupied by the sending end or
other sending ends, including but not limited to at least one of the following: the information
about time describes that a plurality of continuous subframes starting from a current subframe
are occupied; the information about time describes the number of subframes which are
continuously occupied starting from a certain frame; and the information about time describes
the patterns of subframes, which will be occupied, in subframes.

[0049] Corresponding to the method for receiving information, in this embodiment, an
apparatus for receiving information located at a receiving end is further provided. FIG. 4
illustrates a structural diagram of an apparatus for receiving information according to the
embodiment of the present invention. As illustrated in FIG. 4, the apparatus includes a
monitoring module 42. The module will be described below in detail.
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[0050] The monitoring module 42 is arranged to monitor DCI/UCI information of an unlicensed
carrier, herein the DCI/UCI information is used by the receiving end to acquire information
about time that the unlicensed carrier is occupied by a proximal sending end.

[0051] Preferably, the monitoring module includes: an acquisition unit 422 arranged to, under a
situation that the receiving end is a base station, respectively perform synchronization at
different licensed frequency points and acquire a cell identity (cell ID) of the sending end which
sends the DCI; and then receive a PCFICH and a PDCCH according to the cell identity, or not
receive the PCFICH but directly receive an ePDCCH to acquire the DCI; or under a situation
that the receiving end is UE, respectively perform synchronization at different licensed
frequency points and acquire a cell identity (cell ID) of the sending end which sends the DCI;
and then receive a PCFICH and a PDCCH according to the cell identity, or not receive the
PCFICH but directly receive an ePDCCH to acquire the DCI, and inform a base station, to
which the UE belongs, about the DCI through UCI or RRC signaling.

[0052] In this embodiment, a system for sending information is further provided. FIG. 5
illustrates a structural diagram of a system for sending information according to the
embodiment of the present invention. As illustrated in FIG. 5, the system includes the
apparatus for sending information 30 illustrated in FIG. 3 and further includes the apparatus for
receiving information 40 as illustrated in FIG. 4.

[0053] Description will be made below in combination with preferred embodiments. The
following preferred embodiments combine the above-mentioned embodiments and the
preferred implementation modes thereof.

[0054] In the following alternative embodiments, a carrier resource occupation information
design and sending solution of an unlicensed carrier seized/occupied by a base station is
provided. A basic idea is to use DCI/UCI to describe information about time that the unlicensed
carrier is occupied by the base station.

[0055] The solution will be described below in detail from two aspects, i.e., sending end and
receiving end.

[0056] Specific solution of sending end: a sending end, in a subframe OFDM symbol, uses DCI
to send information about time that an unlicensed carrier is occupied by the sending end or
other sending ends. FIG. 6 illustrates a flowchart 1 of a sending end according to the
alternative embodiment of the present invention. As illustrated in FIG. 6, the process of the
sending end includes:

In step S602, a sending end generates the DCI signaling describing information about time that
an unlicensed carrier is occupied by the sending end.

In step S604, the sending end sends the DCI signaling through a PDCCH or ePDCCH of the
unlicensed carrier.
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[0057] Preferably, FIG. 7 illustrates a flowchart 2 of a sending end according to the alternative
embodiment of the present invention. As illustrated in FIG. 7, under a situation that the sending
end is UE or a small cell, the process of the sending end includes:

in step S702, a sending end (e.g., UE) forwards the received DCI signaling describing
information about time that an unlicensed carrier is occupied by other base stations to a base
station to which the sending end belongs.

In step S704, the base station receives the DCI signaling sent by the sending end and
determines an occupation situation of an unlicensed carrier resource according to the DCI
signaling.

[0058] Preferably, a PDCCH in first one or two or three or four OFDM symbols of a subframe
may be used to bear the information about time.

[0059] DCI is sent through a PDCCH or ePDCCH. For example, it is specified that middle two
(or four or eight) PRBs are arranged to send an ePDCCH of a common channel (or arranged
to send a channel occupation indication of LTE-U).An overhead is 2% (or 4% or 8%) and is less
than the overhead for a PDCCH. Variable locations are more.

[0060] Preferably, the information about time is sent in an OFDM symbol at a second slot in a
subframe (the purpose of doing this is to ensure that a next subframe can be directly used by a
base station which monitors as idle). Or it is sent in a pre-agreed resource location in the
subframe.

[0061] Preferably, the sending end uses the DCI to bear the information about time that the
unlicensed carrier is occupied by the sending end or other sending ends, and sends the
information about time. For example, if it is agreed to adopt a certain DCI format, a bit in the
DCI format is used to describe information about a subframe that the unlicensed carrier is
occupied by the sending end or other sending ends.

[0062] Preferably, DCI format 3 may be used to describe the information about time.

[0063] Preferably, an agreed RNTI is used for scrambling and sending in a common search
area of a PDCCH.

[0064] Preferably, the information about time describes subframes which will be occupied by
the sending end or other sending ends by taking a subframe as a unit.

[0065] Preferably, the described subframes are subframes within an agreed period of time.
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[0066] Preferably, the described subframes are the pattern of subframes in a time direction.
The subframes corresponding to the pattern of subframes are occupied by the sending end or
other sending ends.

[0067] Preferably, the information about maximum occupied time may be 10ms.

[0068] Preferably, if a maximum number of subframes which are allowable to be occupied at
one time is N and N is less than or equal to the bit number of DCI, first N bits in DCI may be
used to describe subframes, in N ms, occupied by the sending end or other sending ends in a
bitmap mode. Other bits are used as reserved bits and still need to be sent.

[0069] Preferably, the sending end includes a base station and UE.

[0070] Preferably, the sending end sends DCI describing the information about time in each
subframe in occupied subframes.

[0071] Preferably, if DCI is sent in each subframe, DCI| describes that occupied subframe
information is remaining and new subframe occupation information.

[0072] Preferably, timing of the subframe used by the sending end to send DCl is the same as
timing of a licensed carrier of the sending end.

[0073] Preferably, the licensed carrier is preferably a carrier of a minimum frequency point
possessed by the sending end. (To select which licensed carrier is a problem, and if this
problem is not solved, the unlicensed carrier possibly needs to send a synchronization signal
and a PBCH thereof.)

[0074] Preferably, the sending end sends the information about time in a downlink carrier or an
uplink carrier.

[0075] Preferably, when the sending end uses the uplink carrier, the information about time is
sent in uplink resources allocated by a base station thereto.

[0076] Preferably, bits in DCI are redefined to: indicate which mode is used to describe the
information about time that the unlicensed carrier is occupied in the DCI; describe the
information about time that the unlicensed carrier is occupied.

[0077] Preferably, the sending end includes a base station, a relay station and UE.

[0078] Specific solution of receiving end: (basically reverse to the sending end) a receiving end
receives information about time, described in a subframe OFDM symbol, that an unlicensed
carrier is occupied by other base stations, and learns about time that the unlicensed carrier is
occupied by other base stations according to the information about time. Herein, the
information about time is born by DCI. FIG. 8 illustrates a flowchart of a receiving end
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according to the alternative embodiment of the present invention. As illustrated in FIG. 8, a
process of a receiving end includes:

In step S802, a receiving end (e.g. base station) monitors the DCI signaling of information
about occupied time sent by a proximal base station in an unlicensed carrier (e.g., it is
obtained by performing a blind search on a PDCCH of a proximal base station).

In step S804, a resource occupation situation of the unlicensed carrier is determined according
to the DCI signaling of the proximal base station.

[0079] The receiving end receives the information about occupied time of the unlicensed
carrier in a PDCCH in first one, two, three or four OFDM symbols; or receives the DCI in an
OFDM symbol of a second slot of a subframe; or receives the information about occupied time
at a pre-agreed resource location in a subframe.

[0080] Preferably, the receiving end receives the information about time in a PDCCH according
to an agreed DCI format.

[0081] Preferably, the receiving end determines a pattern of subframes of the unlicensed
carrier occupied by other base stations by using an agreed bitmap rule according to bits in
DCI.

[0082] Preferably, the receiving end receives the DCI information in an uplink carrier, and the
receiving end considers that the DCI information describes the information about time that the
unlicensed carrier is occupied by other base stations proximal to the sending end.

[0083] Preferably, the receiving end needs to monitor the DCI information subframe by
subframe and determine a busy/idle state of the unlicensed carrier.

[0084] Preferably, the receiving end receives the DCI information, and according to bit
definitions in the DCI information, it firstly determines which mode is adopted for the DCI
information to describe the information about time that the unlicensed carrier is occupied, and
then determines the information about time that the unlicensed carrier is occupied.

[0085] Preferably, the receiving end includes a base station, a relay station and UE.

[0086] Through the solution, the occupation of unlicensed carriers in an LTE system may be
realized, current LTE physical channel signaling is continuously used to an utmost extent and
thus the influence on the LTE system is minimized.

[0087] This alternative embodiment will be described below in more detail.

[0088] Basic idea of this preferred embodiment. a sending end uses DCI to describe
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information about time that an unlicensed carrier is occupied by the sending end or other
sending ends, and sends the DCI information. For example, a base station 1 adopts DCI
information to describe information about time that the unlicensed carrier is occupied by the
base station 1 (e.g., describe how many subframes are occupied or which subframes are
occupied), then and sends the information, specifically by using a PDCCH or ePDCCH or a
resource which is pre-agreed (or fixed through protocol).For another example, UE subordinate
to the base station 1 or a small cell subordinate to the base station 1 receives the DCI
information sent by a proximal base station 2 (since a distance between the base station 1 and
the base station 2 is long, the DCI information sent by the base station 2 cannot be received
through an air interface), and then forwards the DCI information to the base station 1 to which
the UE belongs. During specific forwarding, DCI information may be still adopted for sending,
or the DCI information is converted into other signaling forms and then is sent to the base
station 1, e.g., the DCI information is converted into an RRC message for sending.

[0089] A receiving end monitors (or receives and monitors) the DCI information sent by other
proximal base stations in the unlicensed carrier to learn about the information about time that
the unlicensed carrier is occupied by the proximate base stations, and determines whether to
continuously occupy the unlicensed carrier or schedule the subordinate UE according to the
information about occupied time. When the receiving end needs to use the unlicensed carrier,
the receiving end needs to firstly monitor information for describing occupation of the
unlicensed carrier in the DCI signaling of other base stations, and then determine that the
unlicensed carrier is not used by other base station or that the unlicensed carrier is used by
other base stations but the use of the unlicensed carrier by the receiving end is not influenced
(e.g., under a situation that the transmission direction is different).

[0090] When the receiving end receives the information about time, forwarded by the
subordinate UE or small cell thereof, that the unlicensed carrier is occupied by proximal base
stations, the receiving end decides to use a beamforming technology for the UE or small cell to
transmit data according to the information about time.

[0091] When the receiving end is a base station, the base station respectively performs
synchronization at different licensed frequency points, acquires a cell ID of the base station
which sends the DCI, receives a PCFICH and receives a PDCCH, or does not receive a
PCFICH but directly receives an ePDCCH and acquires the DCI; and if the receiving end is UE,
after the UE executes the above-mentioned process, the UE further needs to inform a base
station, to which the UE belongs, about the DCI through UCI or the uplink RRC signaling for
reference.

[0092] If the sending end is a base station, in an alternative mode (first), the base station
needs to simultaneously send a PSS/SSS and a PBCH and a demodulation signal CRS (only
OFDM symbols bearing a PDCCH domain are sent and other symbols of a PDSCH domain are
not sent) or DMRS needed by a PCFICH and a PDCCH or ePDCCH in the unlicensed carrier to
enable other base stations to be capable of being synchronized with the unlicensed carrier and
demodulate the DCI. In another alternative mode (second), the base station ensures that the
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unlicensed carrier to be strictly aligned to the licensed carrier of the base station, the base
station sends the DCI information in the unlicensed carrier according to timing of the licensed
carrier thereof, and thereby the unlicensed carrier can be enabled to have the same frame
number and subframe number as the licensed carrier of the base station and the OFDM
symbol is also aligned. The PSS/SSS and PBCH do not need to be sent in the unlicensed
carrier. If the base station has a plurality of licensed carriers, it is agreed that the base station
at least ensures the unlicensed carrier to be strictly aligned to timing of a certain licensed
carrier thereof, e.g., an licensed carrier of an agreed minimum frequency point.

[0093] If the sending end adopts the first mode, the receiving end needs to receive the
PSS/SSS and PBCH of the sending-end base station and then receive PCFICH and PDCCH; or
receive the PSS/SSS and PBCH of the sending-end base station and then receive the
ePDCCH. If the sending end adopts the second mode, the receiving end needs to be firstly
synchronized with the licensed carrier, then determines a location of the DCI sent in the
unlicensed carrier according to the timing of the licensed carrier, and then receives the DCI.

[0094] The information about time, described by the sending end by using the DCI information,
that the unlicensed carrier is occupied by the sending end or other sending ends includes:
information about time described by taking a subframe as a unit, information about time
described by taking an OFDM symbol as a unit or information about time described by taking a
slot as a unit.

[0095] Preferably, when the sending end is a base station, a PDCCH in first one, two, three or
four OFDM symbols of a subframe can be used to bear the information about time. For
example, the base station can determine the number of OFDM symbols occupied by the
PDCCH according to the requirement of the number of scheduled UE. If first two OFDM
symbols are determined, the base station sends the PDCCH in the first two OFDM symbols,
and simultaneously indicates through a PCFICH channel. Further, the base station needs to
send the DCI in a common search space of the PDCCH and uses a common agreed RNTI for
scrambling, and thereby other base stations receive the PCFICH, determines the number of
the OFDM symbols occupied by the PDCCH and then use the common RNTI to search the DCI
in the common search space of the PDCCH (other base stations need to have a capability of
searching the PDCCH and the current base station does not need to search the PDCCH).

[0096] Preferably, the DCI information may also be sent through an ePDCCH. For example, it
is agreed that (or fixed through protocol) two (or four, or eight) PRBs in the carrier are
arranged to send the DCI (or is arranged to send the information about time in the unlicensed
carrier for LTE), and the sending is performed through the ePDCCH channel. By adopting the
ePDCCH to send the DCI in the agreed resource, the needed overhead is less than the
overhead for sending the DCI by using the PDCCH.

[0097] Preferably, whether a next subframe is used by the sending-end base station is
indicated in a current subframe. For example, the DCI information sent in a subframe n
describes that a subframe n+1 will be occupied. Thereby, when other base stations monitor in
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the current subframe, if it is found that the information about time of the current subframe is
idle, other base stations can use the next subframe.

[0098] Preferably, the sending end uses the DCI to bear the information about time that the
unlicensed carrier is occupied by the sending end and other ending end, and it sends the DCI.
It may be agreed that a certain DCI format is adopted and bits in the DCI format are used to
describe information about a subframe that the unlicensed carrier is occupied by the sending
end or other sending ends. Thereby the searching speed of other base stations is accelerated
because the DCI format which needs for blind search is reduced to one, other base stations
only need to perform the blind search according to this DCI format and other DCI formats do
not need to be considered.

[0099] Preferably, DCI formats 3, 3A and 1C are used. Other DCI formats may also be used.In
principle, a format to which blind search is easily performed is selected, e.g., a bit number
corresponding to this format is unique.

[0100] Preferably, the DCI information is scrambled by using an agreed RNTI, ad it is sentin a
common search space of the PDCCH or ePDCCH or sent in an agreed resource.

[0101] Preferably, the information about time is described by taking a subframe as a unit and
describes subframes which will be occupied by the sending end or other sending ends. For
example, it describes how many continuous subframes starting from a current subframe are
occupied; or it describes how many continuous subframes starting from a certain subframe are
occupied; or it describes one subframe occupation pattern, and subframes corresponding to
the pattern will be occupied.

[0102] Preferably, the described subframes are subframes within an agreed period of time. For
example, the total length of time of occupied subframes should not exceed a certain set
threshold. For example, maximum occupied time at one time is 10ms.

[0103] Preferably, the described information about time is a subframe pattern in a time
direction. The subframes corresponding to the pattern of subframes are occupied by the
sending end or other sending ends.

[0104] Preferably, a use mode of DCI bits is that: if a maximum number of subframes which
are allowable to be occupied at one time is N and N is less than or equal to a bit number of
DCI, first N bits in DCI may be used to describe subframes (one subframe is Tms in LTE), in N
ms, occupied by the sending end or other sending ends in a bitmap mode. Other bits are used
as reserved bits and still need to be sent (in order to facilitate the blind search by other base
stations).

[0105] Preferably, the sending end sends DCI describing the information about time in each
subframe in occupied subframes.
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[0106] Preferably, if DCI is sent in each subframe, DCI| describes that occupied subframe
information is remaining and new subframe occupation information. For example, originally the
sending end occupies five subframes, the DCI describes that five subframes are occupied in a
first subframe, the DCI describes four subframes are occupied in a second subframe and used
subframes need to be deducted.

[0107] Preferably, timing of the subframe used by the sending end to send DCl is the same as
timing of at least one licensed carrier of the sending end.

[0108] Preferably, the licensed carrier is preferably a carrier of a minimum frequency point
possessed by the sending end.

[0109] Preferably, the sending end sends it in a downlink carrier or an uplink carrier.

[0110] Preferably, when the sending end uses the uplink carrier, it is sent in an uplink resource
allocated by a base station thereto.

[0111] Preferably, the sending end may send the DCI information of the occupied unlicensed
carrier only in a first subframe which is seized and does not send the DCI information in
subframes after the occupied subframe.

[0112] Preferably, bits in the DCI are redefined to: indicate which mode is used for describing
the information about time that the unlicensed carrier is occupied in the DCI; describe the
information about time that the unlicensed carrier is occupied. For example, the sending end
uses a first bit in DCI to describe which mode is used for describing the information about time
that the unlicensed carrier is occupied, e.g., adopts a bitmap mode or a mode of a plurality of
continuous subframes after an agreed subframe for description; and it uses part of or all bits in
remaining bits to describe information about specifically occupied time.

[0113] Preferably, 1 bit may also be set in DCI to indicate a mode which will be adopted by bits
in DCI to describe a resource seizure mode, e.g., a bitmap mode or a continuous seizure
mode.

[0114] Preferably, 1 bit may also be set in DCI to indicate whether the seized resource is a
resource at a current moment or a future moment.

[0115] Preferably, a plurality of bits may also be set in DCI to simultaneously indicate a mode
which will be adopted by bits in DCI to describe resource seizure mode and indicate whether
the seized resource is a resource at a current moment or a future moment, and other bits are
used to describe occupation and release situations.

[0116] Preferably, different common RNTIs are adopted to distinguish whether bits in DCI use
the bitmap mode or the continuous resource seizure mode; or different common RNTIs are
used to distinguish whether the seized resource is the resource at the current moment or the
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future moment. For example, a common RNTI is allocated for the bitmap mode of resource
seizure and is scrambled in the corresponding DCI using the bitmap mode. Acommon RNTI is
allocated for the continuous resource seizure mode and is scrambled in the corresponding DCI
using the continuous resource seizure mode.

[0117] Preferably, the sending end includes a base station, a relay station and UE.
[0118] Specific solution of receiving end: (basically reverse to the sending end)

[0119] A receiving end receives information about time, described in a subframe OFDM
symbol, that an unlicensed carrier is occupied by other base stations, and learns about time
that the unlicensed carrier is occupied by other base stations according to the information
about time. Herein, the information about time is born by DCI.

[0120] Preferably, the receiving end receives the information about occupied time of the
unlicensed carrier in a PDCCH in first one, two, three or four OFDM symbols; or receives the
DCl in an OFDM symbol of a second slot of a subframe; or receives the DCI at a pre-agreed
resource location in a subframe.

[0121] The receiving end receives the information about time in a PDCCH or an ePDCCH
according to an agreed DCI format.

[0122] Preferably, the receiving end parses the meaning of bit according to bits in DCI to
determine a location of a subframe of the unlicensed carrier occupied by other base stations.
For example, when the sending end uses the bitmap mode to describe the information about
the occupied subframes, the receiving end determines which subframes are occupied
according to bitmap signaling; or the receiving end receives the DCI information, firstly parses
the bit indicating the mode of describing the information about time that the unlicensed carrier
is occupied in the DCI, and then parses the bit describing the information about time that the
unlicensed carrier is occupied to determine the information about the occupied subframes.

[0123] Preferably, the receiving end receives the DCI or UCI information in an uplink carrier,
and the receiving end considers that the DCI or UCI information describes the information
about time that the unlicensed carrier is occupied by other base stations proximal to the
sending end.

[0124] Preferably, the receiving end needs to monitor the DCI information subframe by
subframe and determine a busy/idle state of the unlicensed carrier.

[0125] Preferably, the receiving end receives the DCI information, according to bit definitions in
the DCI information, it firstly determines a mode which is adopted for the DCI information to
describe the information about time that the unlicensed carrier is occupied, and then
determines the information about time that the unlicensed carrier is occupied.
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[0126] Preferably, the receiving end includes a base station, a relay station and UE.

Embodiment 1

[0127] After base station 1 seizes an unlicensed spectrum, the base station 1 sends DCI
describing information about a subframe that the unlicensed carrier is occupied in a PDCCH in
first two OFDM symbols of a subframe of the unlicensed carrier, and uses an agreed RNTI to
scramble the DCI. For example, it is specified to use DCI format 3 to describe information
about a subframe occupied by the base station 1 in a bitmap mode. It is supposed that
maximum subframes occupied at one time are 10ms, i.e., 10 subframes.

[0128] The base station 1 may set first 10 bits of DCI format 3 to be signaling describing
information about occupied time, and remaining bits are continuously reserved and sent. When
the base station 1 needs to occupy five continuous subframes, the base station 1 sets first five
bits of DCI format 3 to be 1, then sets next five bits to be 0 and sets other bits to be zero. DCI
information sent in a first occupied subframe is "1111100000", herein a first bit identifies a
current subframe, 1 indicates that it is occupied and subsequently four subframes are
occupied; DCI information sent in a second occupied subframe is "1111000000", herein a first
bit identifies a current subframe, 1 indicates that it is occupied and subsequently three
subframes are occupied; DCI information sent in a third occupied subframe is "1110000000",
herein a first bit identifies a current subframe, 1 indicates that it is occupied and subsequently
two subframes are occupied; DCIl information sent in a fourth occupied subframe is
"1100000000", herein a first bit identifies a current subframe, 1 indicates that it is occupied and
subsequently one subframe is occupied; and DCI information sent in a fifth occupied subframe
is "1000000000", herein a first bit identifies a current subframe, 1 indicates that it is occupied
and subsequently zero subframe is occupied.

[0129] After other base stations receive the DCI signaling of the base station 1, other base
stations parse information about a specific subframe that the unlicensed carrier is occupied by
the base station 1 according to the agreed meaning of the signaling.

[0130] Preferably, the base station may also send DCI only in first seized subframe. For
example, when the base station 1 needs to occupy five continuous subframes, the base station
1 sets first five bits of DCI to be 1, then sets next five bits to be 0 and sets other bits to be zero.
DCI information sent in a first occupied subframe is "1111100000", herein a first bit identifies a
current subframe, 1 indicates that it is occupied and subsequently four subframes are
occupied. The base station 1 does not need to send the DCI information about seizure in next
four subframes. Other base stations also only need to receive the DCI information in the first
subframe, next four subframes do not need to be monitored any more, and new receiving or
seizure is not started until the subframes occupied by the base station 1 are ended.

Embodiment 2
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(This embodiment is an example of seizing a resource at a future moment)

[0131] After base station 1 seizes an unlicensed spectrum, the base station 1 sends DCI
describing information about a subframe that the unlicensed carrier is occupied in a PDCCH in
first two OFDM symbols of a subframe of the unlicensed carrier, and uses an agreed RNTI to
scramble the DCI. For example, it is specified to use DCI format 3 to describe information
about a subframe occupied by the base station 1 in a bitmap mode. It is supposed that
maximum subframes occupied at one time are 10ms, i.e., 10 subframes.

[0132] The base station 1 may set first 10 bits of DCI format 3 to be signaling describing
information about occupied time, and remaining bits are continuously reserved and sent. When
the base station 1 needs to occupy a 4th subframe (i.e., k+4) starting from a current subframe
(kth), the base station 1 sets bits describing information about occupied time in the DCI to be
"0000100000".Other base stations receive the DCI information of the base station 1 in a kth
subframe, parse the DCI information and may understand it as that the base station 1 sends
the DCI information in the kth subframe to seize a (k+4)th subframe resource, and the base
station does not occupy the kth subframe. At this moment, the DCI of the base station 1 may
also be sent in a non-common search space of a PDCCH or ePDCCH.

[0133] For another example, the base station 1 may set first 10 bits of DCI format 3 to be
signaling describing information about occupied time, and remaining bits are continuously
reserved and sent. WWhen the base station 1 needs to occupy a current subframe (kth) and 4th
and 8th subframes thereafter (i.e., k, k+4 and k+8), the base station 1 sets bits describing
information about occupied time in the DCI to be "1000100010". Other base stations receive
the DCI information of the base station 1 in a kth subframe, parse the DCI information and may
understand it as that the base station 1 seizes kth, (k+4)th and (k+8)th subframe resources. At
this moment, the DCI of the base station 1 may also be sent in a non-common search space of
a PDCCH or ePDCCH.

[0134] It may also be considered that more bits are set to describe information about seizure
of more subframes in a bitmap mode, and the use principle is similar.

[0135] Other base stations receive the DCI information of the base station 1 according to the
agreement, e.g., it may performs reception in each subframe or receive it only in the first
subframe in which the base station 1 sends the DCI. After other base stations receive the DCI
signaling of the base station 1, other base stations parse information about a specific subframe
that the unlicensed carrier is occupied by the base station 1 according to the agreed meaning
of the signaling.

Embodiment 3
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(This embodiment is an example of a continuous resource seizure mode)

[0136] After base station 1 seizes an unlicensed spectrum, the base station 1 sends DCI
describing information about a subframe that the unlicensed carrier is occupied in a PDCCH in
first two OFDM symbols of a subframe of the unlicensed carrier, and uses an agreed RNTI to
scramble the DCI. For example, it is specified to use DCI format 3 to describe information
about a subframe occupied by the base station 1 in a bitmap mode. It is supposed that
maximum subframes occupied at one time are 10ms, i.e., 10 subframes.

[0137] The base station 1 may set first 10 bits of DCI format 3 to be signaling describing
information about occupied time, and remaining bits are continuously reserved and sent. When
the base station 1 needs to occupy five continuous subframes, the base station 1 sets first five
bits of DCI format 3 to be 1, then sets next five bits to be 0 and sets other bits to be zero. DCI
information sent in a first occupied subframe is "1111100000", herein a first bit identifies a
current subframe, 1 indicates that it is occupied and subsequently four subframes are
occupied; DCI information sent in a second occupied subframe is "1111000000", herein a first
bit identifies a current subframe, 1 indicates that it is occupied and subsequently three
subframes are occupied; DCI information sent in a third occupied subframe is "1110000000",
herein a first bit identifies a current subframe, 1 indicates that it is occupied and subsequently
two subframes are occupied; DCIl information sent in a fourth occupied subframe is
"1111100000", herein a first bit identifies a current subframe, 1 indicates that it is occupied and
subsequently one subframe is occupied; and DCI information sent in a fifth occupied subframe
is "1111000000", herein a first bit identifies a current subframe, 4 indicates that it is occupied
and subsequently zero subframe is occupied. DCI information sent in a first occupied subframe
is "1110000000", herein a first bit identifies a current subframe, 1 indicates that it is occupied
and subsequently four subframes are occupied. DCI information sent in a first occupied
subframe is "1100000000", herein a first bit identifies a current subframe, 1 indicates that it is
occupied and subsequently four subframes are occupied. DCI information sent in a first
occupied subframe is "1000000000", herein a first bit identifies a current subframe, 1 indicates
that it is occupied and subsequently four subframes are occupied.

[0138] In this case, it is required that the other base stations receive the DCI information for
each subframe occupied by the base station 1 or the last subframe occupied by the base
station 1 to receive the DCI information to determine that the base station 1 occupies the
unlicensed carrier The

Embodiment 4

(This embodiment is an example of a resource seizure mode according to a feedback
timing principle)
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[0139] After base station 1 seizes an unlicensed spectrum, the base station 1 sends DCI
describing information about a subframe that the unlicensed carrier is occupied in a PDCCH in
first two OFDM symbols of a subframe of the unlicensed carrier, and uses an agreed RNTI to
scramble the DCI. For example, it is specified to use DCI format 3 to describe information
about a subframe occupied by the base station 1 in a bitmap mode. It is supposed that
maximum subframes occupied at one time are 10ms, i.e., 10 subframes.

[0140] The base station 1 may set first 10 bits of DCI format 3 to be signaling describing
information about occupied time, and remaining bits are continuously reserved and sent. For
example, the base station 1 needs to occupy one subframe to transmit downlink data and
needs to wait for ACK/NACK feedback information of UE after this subframe to transmit it uplink
to the base station 1.The base station 1 sets first 10 bits of DCI format 3 to be "1000100000"
and then sends it. The base station 1 will occupy a current subframe (k) and a (k+4)th
subframe and does not occupy (k+1)th, (k+2)th and (k+3)th subframes which may be seized
and used by other base stations. Herein, the kth and (k+4)th subframes are occupied mainly
according to a feedback timing principle of ACK/NACK of current LTE (i.e., sending in the kth
subframe and feeding back in the( k+4)th subframe). If feedback timing principles of other
systems are different, the subframe resources may be occupied according to the
corresponding feedback timing principles.

Embodiment 5

(This embodiment is an example of a flexible resource seizure mode according to a
transmission situation)

[0141] After base station 1 seizes an unlicensed spectrum, the base station 1 sends DCI
describing information about a subframe that the unlicensed carrier is occupied in a PDCCH in
first two OFDM symbols of a subframe of the unlicensed carrier, and uses an agreed RNTI to
scramble the DCI. For example, it is specified to use DCI format 3 to describe information
about a subframe occupied by the base station 1 in a bitmap mode. It is supposed that
maximum subframes occupied at one time are 10ms, i.e., 10 subframes.

[0142] The base station 1 may set first 10 bits of DCI format 3 to be signaling describing
information about occupied time, and remaining bits are continuously reserved and sent. For
example, the base station 1 needs to occupy a subframe to transmit downlink data and needs
to wait for ACK/NACK feedback information of UE after this subframe to transmit it uplink to the
base station 1 and to perform the possible downlink retransmission. The base station 1 sets
first 10 bits of DCI format 3 to be "1000100010" and sends it. The base station 1 will occupy a
current subframe (k) and a (k+4)th subframe thereafter to take it as the uplink ACK/NACK
feedback of UE, and if UE feedback is NACK, the base station will perform the retransmission
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in a (k+8)th subframe; and if UE feedback is ACK, the base station will release the (k+8)th
subframe. For example, the base station can send DCI information "0000000000" about a
resource occupied by the base station 1 in a (k+5)th subframe. Here, the (k+4)th subframe is
uplink and thus the base station 1 cannot perform the transmission, and if it is downlink, the
base station 1 sends "0000000000" in the (k+4)th subframe.

Example 6

(This embodiment is an embodiment of a mode of occupying and releasing a resource)

[0143] After base station 1 seizes an unlicensed spectrum, the base station 1 sends DCI
describing information about a subframe that the unlicensed carrier is occupied in a PDCCH in
first two OFDM symbols of a subframe of the unlicensed carrier, and uses an agreed RNTI to
scramble the DCI. For example, it is specified to use DCI format 3 to describe information
about a subframe occupied by the base station 1 in a bitmap mode. It is supposed that
maximum subframes occupied at one time are 10ms, i.e., 10 subframes.

[0144] The base station 1 may set first 10 bits of DCI format 3 to be signaling describing
information about occupied time, and remaining bits are continuously reserved and sent. For
example, if the base station 1 occupies a plurality of subframes, when the base station 1 finds
that some frames may be released during use, the base station 1 can send the DCI signaling
of releasing a resource in the last subframe which is occupied and is determined to be used.
Specifically, for example, if the base station 1 occupies five continuous subframes and as a
result, the base station 1 finds that the base station 1 only needs to use first three subframes
and next two subframes may be released, and the base station 1 sends DCI signaling
"1111100000" in a first occupied subframe, sends DCI signaling "1111000000" in a second
occupied subframe and sends DCI signaling "1000000000" in a third occupied subframe.
Specifically, for example, if the base station 1 occupies five continuous subframes and as a
result, the base station 1 finds that the base station 1 only needs to use first three subframes
and next two subframes may be released, and the base station 1 sends DCI signaling
"1111100000" in a first occupied subframe, sends DCI signaling "1111000000" in a second
occupied subframe and sends DCI signaling "1000000000" in a third occupied subframe. In
this example, the base station 1 sends the release signaling in the third occupied subframe,
and the base station 1 may also send the release signaling (e.g., "1100000000") in the second
subframe, mainly depending on the moment that the base station 1 finds that the subframes
may be released. After other base stations continuously monitor the information about
occupation of the unlicensed carrier of the base station 1, other base stations may learn that
the base station 1 releases the last two subframes.

Embodiment 7
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(This embodiment is an example of a mode of occupying and releasing a resource)

[0145] After base station 1 seizes an unlicensed spectrum, the base station 1 sends DCI
describing information about a subframe that the unlicensed carrier is occupied in a PDCCH in
first two OFDM symbols of a subframe of the unlicensed carrier, and uses an agreed RNTI to
scramble the DCI. For example, it is specified to use DCI format 3 to describe information
about a subframe occupied by the base station 1 in a bitmap mode. It is supposed that
maximum subframes occupied at one time are 10ms, i.e., 10 subframes.

[0146] Two modes of describing information about occupied time are set, herein one is a
bitmap mode, which still uses 10 bits of DCI signaling (at this moment 10 bits are from 2nd to
11th bits); and the other is a continuous description mode, e.g., how many continuous
subframes starting from a current subframe are occupied is described, at this moment the bit
number is determined according to a specific standard situation, and 16 bits may be set
(specifically 2nd to 17th bits of DCI signaling), and this mode is more suitable to be
implemented by countries which have no restrictions on maximum occupied time of unlicensed
carriers for one time. This approach is more suitable for unlicensed carriers that do not have a
maximum time-consuming time for national implementation. A first bit of DCI signaling is used
for indicating a mode which is adopted to describe the information about occupied time, and it
indicates that a bitmap mode is adopted when this bit is set to be 1, and it indicates that a
continuous description mode is used when this bit is set to be 0.

[0147] The base station 1 occupies five subframes, and the base station 1 sets a first bit of
DCI signaling to be 1 and next 2nd to 11th bits to be "1111100000", and sends the DCI
signaling in a first occupied subframe. After other base stations receive the DCI signaling, other
base stations firstly parse the first bit and then parse subsequent subframes describing the
subframe occupation situation according to the meaning of the first bit.

[0148] For another example, the base station 1 occupies 30 subframes, and the base station 1
sets a first bit of DCI signaling to be 0 and next 2nd to 17th bits to be "0000,0000,0001,1110"
and sends the DCI signaling in a first occupied subframe. After other base stations receive the
DCI signaling, other base stations firstly parse the first bit and then parse subsequent
subframes describing the subframe occupation situation according to the meaning of the first
bit.

[0149] Other base stations need to receive the DCI in each subframe occupied by the base
station 1 in order to find whether the base station 1 releases the unlicensed carrier.

[0150] In another embodiment, the software is further provided. The software is arranged to
execute the above-mentioned embodiments and the technical solutions described in the
alternative embodiments.
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[0151] In another embodiment, a storage medium is further provided, which stores the above
software, and includes but is not limited to a disc, a floppy disk, a hard disk, an erasable
memory etc.

[0152] Apparently, one skilled in the art should understand that all modules or steps of the
present invention can be implemented by using general computing devices, and can be
integrated on a single computing device or be distributed on a network consisting of a plurality
of computing devices. Preferably, they can be implemented by using program codes that can
be executed by the computing devices, such that they can be stored in storage devices and
can be executed by the computing devices. In addition, under certain circumstances, the
illustrated or described steps can be executed according to a sequence different from the
sequence described above, or they are respectively manufactured into integrated circuit
modules, or a plurality of modules or steps thereof are manufactured into a single integrated
circuit module for implementation. Therefore, the present invention is not limited to any specific
hardware and software combination.
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PATENTKRAV

1. Fremgangsmade til afsendelse af informationer, hvilken fremgangsmade

omfatter:

anvendelse, i en afsendelsesende, af en downlink-styreinformations-(DCI)-
information, der bliver overfart gennem en fysisk styrekanal (PDCCH) eller en
forsteerket fysisk styrekanal (ePDCCH) til at beskrive informationer om den tid, en

ikke-licenseret baerer er optaget, efter at den ikke-licenserede beerer er overtaget;

afsendelse, i afsendelsesenden, af DCl-informationerne gennem en

licenseret beerer eller den ikke-licenserede beerer,

hvor informationerne om tid beskriver antallet af hjeelperammer, der

kontinuerligt er optaget, startende fra en bestemt hjeelperamme;

hvor anvendelse, i afsendelsesenden, af DCl-informationerne til at beskrive
informationerne om den tid, den ikke-licenserede baerer er optaget, omfatter dele af

eller alle felgende elementer:

anvendelse, i afsendelsesenden, af en PDCCH i farst én eller to eller tre eller

fire OFDM-symboler for en hjeelperamme til at beere informationerne om tid;

anvendelse, i afsendelsesenden, af en PDCCH i et OFDM-symbol for et

andet slot i en hjaelperamme til at beere informationerne om tid; og

anvendelse, i afsendelsesenden, af en forhandsfastsat ressourcelokalitet af

en hjeelperamme til at beere informationerne om tid.

2. Fremgangsmade til afsendelse af informationer ifalge krav 1, hvor
anvendelse, i afsendelsesenden, af DCl-informationeme til at beskrive
informationerne om den tid, den ikke-licenserede beaerer er optaget, omfatter mindst &t

af felgende elementer:

anvendelse, i afsendelsesenden, af DCl-informationerne til at beskrive
informationer om den tid, den ikke-licenserede bezerer er optaget af

afsendelsesenden; og
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anvendelse, i afsendelsesenden, af DCl-informationerne til at beskrive
informationer om den tid, den ikke-licenserede beerer er optaget af andre

afsendelsesender;

idet informationerne om tid omfatter: i en situation, hvor en uplink og en
downlink deler den samme ene baerer, downlink-afsendelsestid, der er optaget af
afsendelsesenden, og uplink-modtagelsestid for afsendelsesenden; eller
informationerne om tid kun omfatter den downlink-afsendelsestid, der er optaget af
afsendelsesenden; eller informationerne om tid omfatter den downlink-afsendelsestid,
der er optaget af afsendelsesenden, og delvis uplink-modtagelsestid for

afsendelsesenden.

3. Fremgangsmade til afsendelse af informationer ifalge krav 1, hvor
anvendelse, i afsendelsesenden, af DCl-informationeme til at beskrive

informationerne om den tid, den ikke-licenserede beaerer er optaget, omfatter:

angivelse, ved hjeelp af afsendelsesenden i en aktuel hjeelperamme, af,

hvorvidt en neeste hjeelperamme anvendes af afsendelsesenden.

4. Fremgangsmade til afsendelse af informationer ifalge krav 1, hvor
anvendelse, i afsendelsesenden, af DCl-informationeme til at beskrive

informationerne om den tid, den ikke-licenserede beaerer er optaget, omfatter:

anvendelse, i afsendelsesenden, af DCl-informationerne ifalge et
fornandsfastsat DCl-format til at beere informationerne om den tid, den ikke-

licenserede beerer er optaget;

anvendelse, i afsendelsesenden, af en aftalt temporaer
radionetveerksidentifikator (RNTI) til at scramble DCl-informationerne og afsendelse

af DCl-informationerne i et feelles segerum for PDCCH/ePDCCH'en;

det forhandsfastsatte DCIl-format omfatter dele af eller alle falgende

elementer: DCl-format 3, 3A, 1C og DCl-format svarende til et unikt bit-tal.

. Fremgangsmade til afsendelse af informationer ifalge et hvilket som helst af

kravene 14, hvor informationerne om tid beskrives ved at tage en hjeelperamme som



10

15

20

25

DK/EP 3220676 T3
3

en enhed eller beskrives ved at tage et OFDM-symbol som en enhed eller beskrives

ved at tage et slot som en enhed;

idet informationeme om tid beskriver en hjeelperamme, et OFDM-symbol eller

et slot, der er optaget af afsendelsesenden eller andre afsendelsesender.

6. Fremgangsmade til afsendelse af informationer ifalge krav 1, hvor
informationerne om tid, der beskriver hjeelperammer, der er optaget af
afsendelsesenden eller andre afsendelsesender, omfatter dele af eller alle de

felgende elementer:

informationerne om tid, der beskriver, at en flerhed af kontinuerlige

hjeelperammer startende fra en aktuel hjeelperamme, er optaget;

informationerne om tid, der beskriver manstre af hjeelperammer, der er

optaget.

7. Fremgangsmade til afsendelse af informationer ifalge krav 1, hvor
anvendelse, i afsendelsesenden, af DCl-informationeme til at beskrive
informationerne om den tid, den ikke-licenserede baerer er optaget, omfatter dele af

eller alle de felgende elementer:

afsendelse, | afsendelsesenden, af DCl-informationerne, der beskriver

informationerne om tid i en farste optaget hjeelperamme;

DCl-informationerne, der beskriver informationer om aktuelle tilbagevaerende

optagne hjeelperammer,

anvendelse, i afsendelsesenden, af alle bits eller dele af bits i DCl'en til at

beskrive informationerne om den tid, den ikke-licenserede beerer er optaget.

8. Fremgangsmade til afsendelse af informationer ifalge krav 1, hvor
informationerne om den tid, den ikke-licenserede baerer er optaget, omfatter en
tidsleengde, den ikke-licenserede beaerer er overtaget af afsendelsesenden med

henblik pa at afvikle datatransmission i ét tidsrum.

9. Apparat til afsendelse af informationer, der er lokaliseret i en

afsendelsesende, hvilket apparat omfatter:
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et beskrivelsesmodul, der er indrettet til at beskrive informationer om den tid,
en ikke-licenseret beerer er optaget, ved anvendelse af en downlink-styreinformations-
(DCh-information, efter at den ikke-licenserede beerer er overtaget, og som overfgres
gennem en fysisk styrekanal (PDCCH) eller en forsteerket fysisk styrekanal
(ePDCCH);

et afsendelsesmodul, der er indrettet til at sende DCl-informationerne

gennem en licenseret beerer eller den ikke-licenserede beerer;

hvor informationerne om tid beskriver antallet af hjeelperammer, der

kontinuerligt er optaget startende fra en bestemt hjeelperamme;

hvor beskrivelsesmodulet, der anvender DCl-informationerne til at beskrive
informationerne om den tid, den ikke-licenserede baerer er optaget, omfatter dele af

eller alle de felgende elementer:

anvendelse af en PDCCH i farst én eller to eller tre eller fire OFDM-symboler

for en hjeelperamme til at baere informationerne om tid;

anvendelse af en PDCCH i et OFDM-symbol for et andet slot af en

hjeelperamme til at baere informationerne om tid; og

anvendelse af en forhandsfastsat ressourcelokalitet af en hjaelperamme til at

baere informationerne om tid.

10. Apparat til afsendelse af informationer ifalge krav 9, hvor
beskrivelsesmodulet, der anvender DCI-informationerne til at beskrive
informationerne om den tid, den ikke-licenserede beaerer er optaget, omfatter mindst &t

af felgende elementer:

anvendelse af DCl-informationerne til at beskrive informationer om den tid,

den ikke-licenserede beerer er optaget af afsendelsesenden;

anvendelse af DCl-informationerne til at beskrive informationer om den tid,

den ikke-licenserede beerer er optaget af andre afsendelsesender;

idet informationerne om tid omfatter: i en situation, hvor en uplink og en

downlink deler den samme ene baerer, downlink-afsendelsestid, der er optaget af
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afsendelsesenden, og uplink-modtagelsestid for afsendelsesenden; eller
informationerne om tid kun omfatter den downlink-afsendelsestid, der er optaget af
afsendelsesenden; eller informationerne om tid omfatter den downlink-afsendelsestid,
der er optaget af afsendelsesenden, og delvis uplink-modtagelsestid for

afsendelsesenden.

11. Apparat til afsendelse af informationer ifalge krav 9, hvor
beskrivelsesmodulet, der anvender DCI-informationerne til at beskrive

informationerne om den tid, den ikke-licenserede beaerer er optaget, omfatter:

angivelse, i en aktuel hjeelperamme, af, hvorvidt en neeste hjeelperamme

anvendes af afsendelsesenden.

12. Apparat til afsendelse af informationer ifalge krav 9, hvor
beskrivelsesmodulet, der anvender DCI-informationerne til at beskrive
informationerne om den tid, den ikke-licenserede beerer er optaget, yderligere

omfatter:

anvendelse af DCl-informationerne ifelge et forhandsfastsat DCI-format til at

beere informationerne om den tid, den ikke-licenserede beerer er optaget;

anvendelse af en aftalt temporeer radionetveerksidentifikator (RNTI) til at
scramble DCl-informationerne og afsendelse af DCI-informationerne i et feelles
segerum for PDCCH/ePDCCH'en;

idet det forhandsfastsatte DCI-format omfatter dele af eller alle de felgende

elementer: DCl-format 3, 3A, 1C og DCl-format svarende til et unikt bit-tal.

13. Apparat til afsendelse af informationer ifalge et hvilket som helst af kravene
9-12, hvor informationerne om tid beskrives ved at tage en hjeelperamme som en
enhed eller beskrives ved at tage et OFDM-symbol som en enhed eller beskrives ved

at tage et slot som en enhed,;

idet informationeme om tid beskriver en hjeelperamme, et OFDM-symbol eller

et slot, der er optaget af afsendelsesenden eller andre afsendelsesender.
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DRAWINGS

The sending end describes the information about time that the unlicensed
carrier are occupied by using the physical control channel (PDCCH) or / S102
the enhanced physical control channel, the enhanced physical control
channel (ePDCCH), or the downlink control information (DCI)
transmitted in the agreed resources

The sending end sends the DCI information S104
through an licensed carrier or the unlicensed carrier

FI1G. 1

A receiving end monitors DCI/UCI information of an / 202
unlicensed carrier, herein the DCI/UCT information is used by
the receiving end to acquire information about time that
the unlicensed carrier is occupied by a proximal sending end

FIG. 2

Description module
32

Sending module
34

FIG. 3

Monitoring module 42

FIG. 4



Description module 32

Monitoring module 42

Sending module 34
Apparatus for sending Apparatus for receiving
information 30 information 40

FIG. 5

S602. The sending end generates the DCI signaling
describing information about time that an unlicensed
carriers are occupied by the sending end

S604.The sending end sends the DCI signaling
through a PDCCH or ePDCCH of the unlicensed
carrier

FIG. 6
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S702.A sending end (e.g., UE) forwards the received
DCT signaling describing information about time
that an unlicensed carrier is occupied by other base
stations to a base station to which the sending end
belongs

S704.The base station receives the DCI
signaling sent by the sending end and determines
an occupation situation of unlicensed
carrier resources according to the DCI signaling

FIG.7

S802.A receiving end (e.g. base station) monitors
the DCI signaling of information about occupied
time sent by a proximal base station in an unlicensed
carrier (e.g., it is obtained by performing a blind
search on a PDCCH of a proximal base station)

4

S804. A resource occupation situation of the
unlicensed carrier is determined according to
the DCI signaling of the proximal base station

FIG. 8
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