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(54) SUBFRAME CONFIGURATION INSTRUCTION METHOD AND SYSTEM IN D2D 
COMMUNICATION

(57) Disclosed are a method and system for indicat-
ing sub-frame configuration in D2D communication. The
method includes that a configured D2D transmitting
sub-frame and/or D2D receiving sub-frame and/or D2D
special sub-frame are indicated through high layer sig-
nalling and/or physical layer signalling, wherein the D2D
transmitting sub-frame is for carrying and transmitting

D2D communication data, the D2D receiving sub-frame
is for receiving D2D communication data and the D2D
special sub-frame is for carrying, transmitting and receiv-
ing D2D communication data; and the D2D transmitting
sub-frame, receiving sub-frame and special sub-frame
are system uplink sub-frames.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of mobile communications, particularly to a method, a system and a
computer readable storage medium for sub-frame configuration indication in Device-to-Device (D2D) communication.

BACKGROUND

[0002] In a cellular system, when a service needs to be transmitted between two pieces of User Equipment (UE),
service data from UE1 to UE2 is firstly transmitted through an air interface to base station 1 where UE1 locates. Base
station 1 transmits the user data to base station 2 through a core network, and base station 2 further transmits the service
data to UE2 through an air interface. Service data is transmitted from UE2 to UE1 by a similar processing flow. As shown
in Fig. 1, a single data transmission still consumes two radio spectrum resources, though base station 1 and base station
2 are the same stations when UE1 and UE2 locate in the same cellular cell.
[0003] Thus it can be seen that the cellular communication method above is obviously not an optimal communication
method if UE1 and UE2 are close to each other in the same cell while demands for service transmission between users
close to each other are actually increasing with the diversification of mobile communication services, such as social
networks and electronic payments and so on applied more and more widely in radio communication systems. Therefore,
more and more attentions are being paid to a D2D communication mode. As shown in Fig. 2, the so-called D2D com-
munication refers to that service data is transmitted by a source UE to a target UE directly through an air interface instead
of being forwarded by a base station. Such a communication mode has features that are evidently different from those
of a communication mode of a traditional cellular system. D2D transmission not only saves radio spectrum resources,
but also reduces the data transmission pressure of a core network for a user of short range communication. D2D
communication based on a cellular network, which is a novel technique for performing communication directly among
a plurality of D2D function-supported terminal devices under the control of a system, is able to reduce occupation of
system resources, improve the spectral efficiency of a cellular communication system, reduce power consumption of
transmission of a terminal, and save network operation cost to a large extent.
[0004] A UE supporting the D2D communication mode may be in a cellular communication state and a D2D commu-
nication state simultaneously. In other words, the UE also keeps a D2D connection with another UE and transmits data
when performing cellular communication with a base station. Two UEs performing D2D communication are called a D2D
UE pair, and each UE is a D2D UE corresponding to the other UE. It is necessary to divide different resources between
a cellular communication mode and a D2D communication mode for a UE. From the perspective of time domain division,
dedicated sub-frames are divided for D2D communication and the problem to be solved at present is how to implement
configuration indication for a D2D communication sub-frame conveniently and effectively.

SUMMARY

[0005] Embodiments of the present disclosure provide a method, a system and a computer readable storage medium
for indicating sub-frame configuration in D2D communication so as to solve the existing technical problem.
[0006] An embodiment of the present disclosure provides a method for indicating sub-frame configuration in D2D
communication. The method includes that:

a configured D2D transmitting sub-frame and/or D2D receiving sub-frame and/or D2D special sub-frame are/is
indicated through high layer signalling and/or physical layer signalling, wherein the D2D transmitting sub-frame is
configured to carry and transmit D2D communication data, the D2D receiving sub-frame is configured to receive
D2D communication data and the D2D special sub-frame is configured to carry, transmit and receive D2D commu-
nication data; and the D2D transmitting sub-frame, the D2D receiving sub-frame and the D2D special sub-frame
are system uplink sub-frames.

[0007] Preferably, the method may include that the configured D2D transmitting sub-frame and/or D2D receiving sub-
frame and/or D2D special sub-frame are/is indicated through signalling twice,
wherein first signalling indicates that a configured D2D sub-frame is indicated by high layer signalling, and the configured
D2D sub-frame includes a D2D transmitting sub-frame and/or a D2D receiving sub-frame and/or a D2D special sub-
frame; and second signalling indicates that a transmitting sub-frame and/or a receiving sub-frame and/or a special sub-
frame of D2D communication are/is indicated in the configured D2D sub-frame through high layer signalling or physical
layer signalling.
[0008] Preferably, the D2D sub-frame configured by the high layer signalling serving as first signalling may include at
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least one of followings:

a public D2D sub-frame of a cell, a public D2D sub-frame of a D2D communication group, a D2D sub-frame of a
D2D UE pair, and a D2D sub-frame of a D2D UE.

[0009] Preferably, the method may include that the configured D2D transmitting sub-frame and/or D2D receiving sub-
frame and/or D2D special sub-frame are/is indicated by signalling, wherein the signalling is high layer signalling or
physical layer signalling.
[0010] Preferably, the high layer signalling may include at least one of followings:

a D2D connection setup request message, D2D connection setup response message, a D2D connection reconfig-
uration message, a System Information Block (SIB) and a D2D broadcast message.

[0011] Preferably, the high layer signalling may include at least one of following parameters:

D2D-SubframeConfigPattern,D2D-radioframeAllocationPeriod, D2D-radioframeAllocationOffset and D2D-Sub-
frameAllocation.

[0012] Preferably, the physical layer signalling may include Downlink Control Information (DCI) or a dedicated D2D
communication control message.
[0013] Preferably, the physical layer signalling may include following parameters: D2D-SubframeConfigPattern or
D2D-SubframeAllocation.
[0014] Preferably, the method may include that:

when the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special sub-
frame is indicated through the D2D-SubframeConfigPattern which is 8bit indication information, a system uplink
sub-frame satisfying the following relation is indicated as a D2D sub-frame: [(10·nƒ + ans/2Ì)mod8]∈ ΔBsc, where nf
represents a system frame number, ns represents a time slot number of a radio frame, 10·nƒ + ans/2Ì represents
that sub-frames are numbered consecutively by the system frame number nf and the time slot number ns, the
consecutive sub-frame numbers mod 8 represents that the sub-frames are divided into 8 groups in turn, ΔBSC
corresponds to a group number, and ΔBSC is in a preset corresponding relationship with the D2D-SubframeConfig-
Pattern.

[0015] Preferably, when the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D
special sub-frame is indicated through the D2D-radioframeAllocationPeriod, the D2D-radioframeAllocationOffset and
the D2D-SubframeAllocation, the method includes that
a radio frame where the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D
special sub-frame locates is indicated through the D2D-radioframeAllocationPeriod and the D2D-radioframeAlloca-
tionOffset, that is, the radio frame where the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving
sub-frame or D2D special sub-frame locates is a radio frame satisfying a following relation: a radio frame number mod
the D2D-radioframeAllocationPeriod is equal to the D2D-radioframeAllocationOffset;
the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special sub-frame is
indicated through the D2D-SubframeAllocation in combination with the radio frame where the D2D sub-frame, the D2D
transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame locates, wherein the D2D-Sub-
frameAllocation is 10bit or 40bit indication information which is respectively in one-to-one correspondence with sub-
frames in the radio frame where the D2D sub-frame, the D2D transmitting sub-frame, the D2D receiving sub-frame or
the D2D special sub-frame locates, that is, the D2D sub-frame, the D2D transmitting sub-frame, the D2D receiving sub-
frame or the D2D special sub-frame configured in the radio frame where the D2D sub-frame, the D2D transmitting sub-
frame, the D2D receiving sub-frame or the D2D special sub-frame locates is indicated by means of a bitmap.
[0016] Preferably, values of the D2D-radioframeAllocationPeriod are [1,2,4,8,16,32] and values of the D2D-radiof-
rameAllocationOffset are [0,1,2,3,4,5,6,7].
[0017] Preferably, the high layer signalling and/or the physical layer signalling are/is sent by a network side entity to
a D2D UE, or are/is sent by a D2D communication terminal corresponding to a first D2D UE, which is a second D2D
UE, to the first D2D UE.
[0018] Preferably, the network side entity may include at least one of followings:

an evolved NodeB (eNB), a Multi-cell/multicast Coordination Entity (MCE), a Gateway (GW), a Mobility Management
Entity (MME), an Evolved Universal Terrestrial Radio Access Network (EUTRAN) entity and an Operation Admin-
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istration and Maintenance (OAM) manager.

[0019] An embodiment of the present disclosure further provides a system for indicating sub-frame configuration in
D2D communication. The system includes:

a sub-frame configuration module, configured to configure a D2D transmitting sub-frame and/or D2D receiving sub-
frame and/or D2D special sub-frame, wherein the D2D transmitting sub-frame is configured to carry and transmit
D2D communication data, the D2D receiving sub-frame is configured to receive D2D communication data and the
D2D special sub-frame is configured to carry, transmit and receive D2D communication data; and the D2D trans-
mitting sub-frame, the D2D receiving sub-frame and the D2D special sub-frame are system uplink sub-frames; and
an indication module, configured to indicate the configured D2D transmitting sub-frame and/or D2D receiving sub-
frame and/or D2D special sub-frame through high layer signalling and/or physical layer signalling.

[0020] Preferably, the indication module may be configured to indicate the configured D2D transmitting sub-frame
and/or D2D receiving sub-frame and/or D2D special sub-frame through signalling twice,
wherein first signalling indicates that a configured D2D sub-frame is indicated by high layer signalling, and the configured
D2D sub-frame includes a D2D transmitting sub-frame and/or a D2D receiving sub-frame and/or a D2D special sub-
frame; and second signalling indicates that a transmitting sub-frame and/or a receiving sub-frame and/or a special sub-
frame of D2D communication are/is indicated in the configured D2D sub-frame through high layer signalling or physical
layer signalling.
[0021] Preferably, the D2D sub-frame configured by the high layer signalling serving as the first signalling may include
at least one of followings:

a public D2D sub-frame of a cell, a public D2D sub-frame of a D2D communication group, a D2D sub-frame of a
D2D UE pair, and a D2D sub-frame of a D2D UE.

[0022] Preferably, the indication module may be configured to indicate the configured D2D transmitting sub-frame
and/or D2D receiving sub-frame and/or D2D special sub-frame by signalling, wherein the signalling is high layer signalling
or physical layer signalling.
[0023] Preferably, the high layer signalling may include at least one of followings:

a D2D connection setup request message, D2D connection setup response message, a D2D connection reconfig-
uration message, an SIB and a D2D broadcast message.

[0024] Preferably, the high layer signalling may include at least one of following parameters:

D2D-SubframeConfigPattern,D2D-radioframeAllocationPeriod, D2D-radioframeAllocationOffset and D2D-Sub-
frameAllocation.

[0025] Preferably, the physical layer signalling may include DCI or a dedicated D2D communication control message.
[0026] Preferably, the physical layer signalling may include following parameters: D2D-SubframeConfigPattern or
D2D-SubframeAllocation.
[0027] Preferably, when the indication module is configured to, when indicating the configured D2D sub-frame, D2D
transmitting sub-frame, D2D receiving sub-frame or D2D special sub-frame through the D2D-SubframeConfigPattern
which is 8bit indication information, indicate a system uplink sub-frame satisfying a following relation as a D2D sub-
frame: [(10·nƒ + ans/2Ì)mod8] ∈ ΔBSC, where nf represents a system frame number, ns represents a time slot number of
a radio frame, 10·nf + ans/2Ì represents that sub-frames are numbered consecutively by the system frame number nf
and the time slot number ns, and the consecutive sub-frame numbers mod 8 represents that the sub-frames are divided
into 8 groups in turn, ΔBSC corresponds to a group number, and ΔBSC is in a preset corresponding relationship with the
D2D-SubframeConfigPattern.
[0028] Preferably, when the indication module is configured to indicate the configured D2D sub-frame, D2D transmitting
sub-frame, D2D receiving sub-frame or D2D special sub-frame through the D2D-radioframeAllocationPeriod, the D2D-
radioframeAllocationOffset and the D2D-SubframeAllocation, the indication module may be specifically configured to:

indicate, through the D2D-radioframeAllocationPeriod and the D2D-radioframeAllocationOffset, a radio frame where
the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special sub-frame
locates, that is, the radio frame where the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving
sub-frame or D2D special sub-frame locates is a radio frame satisfying a following relation: a radio frame number



EP 3 010 302 A1

5

5

10

15

20

25

30

35

40

45

50

55

mod the D2D-radioframeAllocationPeriod is equal to the D2D-radioframeAllocationOffset;

indicate the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special sub-
frame is indicated through the D2D-SubframeAllocation in combination with the radio frame where the D2D sub-
frame, the D2D transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame locates, wherein
the D2D-SubframeAllocation is 10bit or 40bit indication information which is respectively in one-to-one correspond-
ence with sub-frames in the radio frame where the D2D sub-frame, the D2D transmitting sub-frame, the D2D receiving
sub-frame or the D2D special sub-frame locates, that is, the D2D sub-frame, the D2D transmitting sub-frame, the
D2D receiving sub-frame or the D2D special sub-frame configured in the radio frame where the D2D sub-frame,
the D2D transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame locates is indicated by
means of a bitmap.

[0029] Preferably, values of the D2D-radioframeAllocationPeriod may be [1,2,4,8,16,32] and values of the D2D-radi-
oframeAllocationOffset may be [0,1,2,3,4,5,6,7].
[0030] Preferably, the system may locate in a network side entity and the high layer signalling and/or the physical
layer signalling may be sent by the indication module in the network side entity to a D2D UE; or the system may locate
in a D2D communication terminal corresponding to a first D2D UE, which is a second D2D UE, and the high layer
signalling and/or the physical layer signalling may be sent by the indication module in the second D2D UE to the first
D2D UE.
[0031] Preferably, the network side entity may include at least one of followings:

an eNB, an MCE, a GW, an MME, an EUTRAN entity and an OAM manager.

[0032] An embodiment of the present disclosure further provides a computer readable storage medium. The storage
medium includes a group of instructions for executing the method for indicating sub-frame configuration in D2D com-
munication in the embodiment of the present disclosure.
[0033] According to a method, a system and a computer readable storage medium for indicating sub-frame configu-
ration in D2D communication provided by the embodiments of the present disclosure, D2D sub-frame resources may
be configured flexibly and effectively by effectively dividing D2D communication resources, so that a D2D UE transmits
D2D data on a configured D2D sub-frame, thereby improving the utilization ratio of resources, satisfying demands of
data communication of a UE, coordinating and controlling interference and so on and thus implementing efficient data
transmission.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

Fig. 1 is a schematic diagram of a data communication method of a cellular network in existing technology;

Fig. 2 is a schematic diagram of a D2D communication method;

Fig. 3 is a structural diagram of a frame of a Long Term Evolution (LTE) system in the existing technology;

Fig. 4 is a flowchart of notifying configuration of a D2D sub-frame, a D2D transmitting sub-frame, a D2D receiving
sub-frame or a D2D special sub-frame by high layer signalling in an embodiment of the present disclosure;

Fig. 5 is a schematic diagram of D2D receiving sub-frame configuration acquired according to a first method in an
embodiment of the present disclosure;

Fig. 6 is a flowchart of notifying configuration of a D2D sub-frame, a D2D transmitting sub-frame, a D2D receiving
sub-frame or a D2D special sub-frame by high layer signalling in an embodiment of the present disclosure;

Fig. 7 is a schematic diagram of D2D transmitting sub-frame and receiving sub-frame configuration acquired ac-
cording to a second method in an embodiment of the present disclosure;

Fig. 8 is a schematic diagram of D2D sub-frame configuration acquired according to the second method in an
embodiment of the present disclosure;
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Fig. 9 is a schematic diagram of D2D receiving sub-frame configuration acquired according to the second method
in an embodiment of the present disclosure;

Fig. 10 is a schematic diagram of D2D transmitting sub-frame configuration acquired according to the first method
in an embodiment of the present disclosure;

Fig. 11 is a schematic diagram of D2D sub-frame configuration acquired according to the first method in an embod-
iment of the present disclosure;

Fig. 12 is a schematic diagram of D2D transmitting sub-frame and receiving sub-frame configuration acquired
according to the second method in an embodiment of the present disclosure;

Fig. 13 is a schematic diagram of D2D sub-frame configuration acquired according to the second method in an
embodiment of the present disclosure; and

Fig. 14 is a schematic diagram of D2D transmitting sub-frame configuration acquired according to the first method
in an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0035] The technical solutions of the present disclosure will be further expounded hereinafter with reference to the
accompanying drawings and specific embodiments.
[0036] A method for indicating sub-frame configuration in D2D communication according to an embodiment of the
present disclosure mainly includes that: a configured D2D transmitting sub-frame and/or D2D receiving sub-frame and/or
D2D special sub-frame are/is indicated through high layer signalling and/or physical layer signalling, wherein the D2D
transmitting sub-frame is configured to carry and transmit D2D communication data, the D2D receiving sub-frame is
configured to receive D2D communication data and the D2D special sub-frame is configured to carry, transmit and
receive D2D communication data, and the D2D transmitting sub-frame, the D2D receiving sub-frame and the D2D special
sub-frame are system uplink sub-frames.
[0037] Preferably, the configured D2D transmitting sub-frame and/or D2D receiving sub-frame and/or D2D special
sub-frame may be indicated through signalling twice, wherein first signalling indicates that a configured D2D sub-frame
is indicated by high layer signalling, and the configured D2D sub-frame includes a D2D transmitting sub-frame and/or
a D2D receiving sub-frame and/or a D2D special sub-frame; and second signalling indicates that the transmitting sub-
frame and/or receiving sub-frame and/or special sub-frame of D2D communication are/is indicated in the configured
D2D sub-frame through high layer signalling or physical layer signalling. It is not needed to distinguish whether the D2D
sub-frame configured by the first signalling is a transmitting sub-frame, or a receiving sub-frame or a special sub-frame,
and it only means that the indicated sub-frame may be for carrying and transmitting D2D data. In the indication of the
second signalling, specific sub-frames serving as D2D transmitting sub-frames, and/or D2D receiving sub-frames, and/or
special sub-frames in the D2D sub-frames configured by the first signalling are indicated to a D2D UE by the high layer
signalling or the physical layer signalling,
wherein the D2D sub-frame configured by the high layer signalling serving as the first signalling includes at least one of
the followings:

a public D2D sub-frame of a cell, a public D2D sub-frame of a D2D communication group, a D2D sub-frame of a
D2D UE pair, and a D2D sub-frame of a D2D UE.

[0038] Preferably, the D2D transmitting sub-frame and/or D2D receiving sub-frame and/or D2D special sub-frame
may be also indicated by signalling only once, wherein the one signalling is high layer signalling or physical layer signalling.
[0039] The high layer signalling in the embodiment of the present disclosure includes at least one of the followings:

a D2D connection setup request message, D2D connection setup response message, a D2D connection reconfig-
uration message, an SIB and a D2D broadcast message.

[0040] Preferably, the high layer signalling includes at least one of the following parameters:

the pattern of D2D sub-frame configuration (D2D-SubframeConfigPattern), the period of D2D sub-frame configura-
tion (D2D-radioframeAllocationPeriod), the offset of D2D sub-frame configuration (D2D-radioframeAllocationOffset),
and the indication of D2D sub-frame configuration (D2D-SubframeAllocation).
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[0041] The physical layer signalling in the embodiment of the present disclosure includes DCI or a dedicated D2D
communication control message.
[0042] Preferably, the physical layer signalling includes the following parameters: D2D-SubframeConfigPattern or
D2D-SubframeAllocation.
[0043] The method includes that when the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving
sub-frame or D2D special sub-frame is indicated through the D2D-SubframeConfigPattern which is 8bit indication infor-
mation, a system uplink sub-frame satisfying the following relation is indicated as a D2D sub-frame: [10·nf + ans/2Ì)mod8]
∈ ΔBSC, where nf represents a system frame number, ns represents a time slot number of a radio frame, 10·nƒ + ans/2Ì
represents that sub-frames are numbered consecutively by the system frame number nf and the time slot number ns;
the consecutive sub-frame numbers mod 8 represents that the sub-frames are divided into 8 groups in turn, ΔBSC
corresponds to a group number, and ΔBSC is in a preset corresponding relationship with the D2D-SubframeConfigPattern.
[0044] When the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special
sub-frame is indicated through the D2D-radioframeAllocationPeriod, the D2D-radioframeAllocationOffset and the D2D-
SubframeAllocation, the method includes that:

a radio frame where the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D
special sub-frame locates is indicated through the D2D-radioframeAllocationPeriod and the D2D-radioframeAlloca-
tionOffset, that is, the radio frame where the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving
sub-frame or D2D special sub-frame locates is a radio frame satisfying a following relation: a radio frame number
mod the D2D-radioframeAllocationPeriod is equal to the D2D-radioframeAllocationOffset;

the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special sub-frame is
indicated through the D2D-SubframeAllocation in combination with the radio frame where the D2D sub-frame, the
D2D transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame locates, wherein the D2D-
SubframeAllocation is 10bit or 40bit indication information which is respectively in one-to-one correspondence with
sub-frames in the radio frame where the D2D sub-frame, the D2D transmitting sub-frame, the D2D receiving sub-
frame or the D2D special sub-frame locates, that is, the D2D sub-frame, the D2D transmitting sub-frame, the D2D
receiving sub-frame or the D2D special sub-frame configured in the radio frame where the D2D sub-frame, the D2D
transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame locates is indicated by means
of a bitmap.

[0045] Preferably, values of the D2D-radioframeAllocationPeriod are [1,2,4,8,16,32] and values of the D2D-radiof-
rameAllocationOffset are [0,1,2,3,4,5,6,7].
[0046] The high layer signalling and/or the physical layer signalling in the embodiment of the present disclosure are/is
sent by a network side entity to a D2D UE, or are/is sent by a D2D communication terminal corresponding to a first D2D
UE, which is a second D2D UE, to the first D2D UE.
[0047] The network side entity may include at least one of the followings:

an evolved NodeB (eNB), a Multi-cell/multicast Coordination Entity (MCE), a Gateway (GW), a Mobility Management
Entity (MME), an Evolved Universal Terrestrial Radio Access Network (EUTRAN) entity and an Operation Admin-
istration and Maintenance (OAM) manager.

[0048] Description will be provided in the following embodiments of the present disclosure by taking an eNB functioning
as a configuration control entity of a network side as an example, and other entities are deduced by analogy.
[0049] In D2D communication, two or more UEs are controlled and indicated by an eNB to transmit data directly to
each other, and illustration will be provided by taking a D2D pair consisting of two UEs as an example in the following
example so as to facilitate description.
[0050] Each radio frame in an LTE system is 10ms and includes 10 sub-frames. A sub-frame is 1 ms, consisting of 2
time slots of 0.5ms. As shown in Fig. 3, a system frame number is denoted by nf, 20 time slots in each radio frame are
numbered consecutively, denoted by ns, and the value range is [0,19].
[0051] Configuration of a D2D sub-frame may be indicated by an eNB to a D2D UE, or indicated by a D2D UE
corresponding to a first D2D UE, i.e. a second D2D UE, to the first D2D UE by high layer signalling and/or physical layer
signalling.
[0052] Preferably, the configuration of a D2D sub-frame is indicated by two methods specifically. The first method is
that a configured D2D transmitting sub-frame and/or receiving sub-frame and/or special sub-frame are/is indicated to a
D2D UE by two signalling configurations, and the second method is that a configured D2D transmitting sub-frame and/or
receiving sub-frame and/or special sub-frame are/is indicated to a D2D UE by a single signalling configuration, wherein
a D2D transmitting sub-frame is configured to carry and transmit D2D communication data, a D2D receiving sub-frame



EP 3 010 302 A1

8

5

10

15

20

25

30

35

40

45

50

55

is configured to receive D2D communication data and a D2D special sub-frame is configured to carry, transmit and
receive D2D communication data.
[0053] Specifically, in the two signalling configurations of the first method, a first signalling configuration indicates a
configured D2D sub-frame to the D2D UE through a high layer signalling configuration indication. Here, the configured
D2D sub-frame is not distinguished as a transmitting, receiving or special sub-frame, and it only means that the indicated
sub-frame may be for carrying and transmitting D2D data. Further, specific sub-frames serving as D2D transmitting sub-
frames, and/or D2D receiving sub-frames, and/or special sub-frames in a D2D sub-frame configured by first signalling
are indicated to the D2D UE by the high layer signalling or the physical layer signalling in a second signalling indication,
and it is specified by second signalling that the configured D2D transmitting sub-frame(s), and/or receiving sub-frame
and/or special sub-frame are/or a subset of a set of D2D sub-frame(s) configured by the first signalling.
[0054] Extremely flexible and efficient D2D resource configuration may be implemented through the indications of the
two signalling configurations of the first method, and the two signalling configurations may be controlled by different
nodes. For example, the first signalling and the second signalling are both configured and indicated by an eNB, or the
first signalling is indicated by an eNB while the second signalling is configured and indicated by a D2D UE corresponding
to of a first D2D UE, i.e., a second D2D UE, to the first D2D UE.
[0055] The two signalling configurations in the first method may include various combination forms, specifically including
that:

the first signalling configures a public D2D sub-frame of a cell, and the second signalling configures a D2D transmitting
sub-frame and/or a D2D receiving sub-frame and/or a D2D special sub-frame to which a D2D UE belongs; or

the first signalling configures a public D2D sub-frame of a cell, and the second signalling configures a D2D transmitting
sub-frame and/or a D2D receiving sub-frame and/or a D2D special sub-frame of a D2D UE pair; or

the first signalling configures a public D2D sub-frame of a D2D UE group, and the second signalling configures a
D2D transmitting sub-frame and/or a D2D receiving sub-frame and/or a D2D special sub-frame to which a D2D UE
belongs; or

the first signalling configures a D2D sub-frame of a D2D UE pair, and the second signalling configures a D2D
transmitting sub-frame and/or a D2D receiving sub-frame and/or a D2D special sub-frame to which a D2D UE belongs.

[0056] In the second method, an eNB or a second D2D UE indicates a D2D transmitting sub-frame and/or a D2D
receiving sub-frame and/or a D2D special sub-frame by a single signalling configuration, and the adopted configuration
signalling is high layer signalling or physical layer signalling. The D2D transmitting sub-frame and/or D2D receiving sub-
frame and/or D2D special sub-frame configured by the D2D UE are/is configured and indicated directly.
[0057] Those indicated by no matter the first method or the second method as a D2D sub-frame, a D2D transmitting
sub-frame, a D2D receiving sub-frame and a D2D special sub-frame are all system uplink sub-frames for carrying D2D
communication data including service data and/or control data of D2D communication. A D2D UE may carry D2D data
on a D2D transmitting sub-frame, a D2D receiving sub-frame and a D2D special sub-frame to perform exchange D2D
data with a corresponding D2D UE.
[0058] When configuration of a D2D sub-frame, or a D2D transmitting sub-frame/D2D receiving sub-frame/D2D special
sub-frame is indicated through high layer signalling in the first method or the second method, the required parameters
may be carried by the following high layer signalling: a D2D connection setup request message, a D2D connection setup
response (D2D Connection Setup) message, a D2D connection reconfiguration message, an SIB and a D2D broadcast
message. The high layer signalling may be interacted between an eNB and a D2D UE, or between a first D2D UE and
a second D2D UE. Besides, parameters which are carried in the high layer signalling and configured to indicate config-
uration of the D2D sub-frame, or the D2D transmitting sub-frame/D2D receiving sub-frame/D2D special sub-frame include
one or more of the followings: D2D-SubframeConfigPattern, D2D-radioframeAllocationPeriod, D2D-radioframeAlloca-
tionOffset and D2D-SubframeAllocation.
[0059] When the configuration of the D2D sub-frame, or the D2D transmitting sub-frame/D2D receiving sub-frame/D2D
special sub-frame is indicated by physical layer signalling, the required parameters may be carried by DCI or a dedicated
D2D general control information, and the D2D-SubframeConfigPattern or the D2D-SubframeAllocation is indicated by
a fixed number of bits in the DCI. The physical layer signalling may be indicated to the D2D UE by the eNB, or indicated
to a first D2D UE by the second D2D UE.
[0060] Specifically, there are two schemes for configuring and indicating a D2D sub-frame based on the parameters
above.
[0061] In the first scheme, a configured D2D sub-frame, or a D2D transmitting sub-frame/D2D receiving sub-frame/D2D
special sub-frame is indicated by the D2D-SubframeConfigPattern.
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[0062] System uplink sub-frames are numbered consecutively according to system frame numbers and sub-frame
numbers, and divided into 8 groups in turn. Any one or more groups in the 8 groups of sub-frames are/is configured as
D2D sub-frame(s), or D2D transmitting sub-frames/D2D receiving sub-frames/D2D special sub-frames as required by
a D2D UE. The configuration mode above is represented by the following formula: 

where 10·nf + ans/2Ì represents that the sub-frames are numbered consecutively by the system frame numbers nf and
time slot numbers ns, the consecutive sub-frame numbers mod 8 represents that the sub-frames are divided into 8
groups in turn and ΔBSC corresponds to a group number.
[0063] In this scheme, the D2D-SubframeConfigPattern is 8bit information, and is in a predefined corresponding
relationship with ΔBSC. One of the corresponding modes is as shown in the following Table 1: {xxxxxxx1} represents that
the last bit in 8bit information bits of the D2D-SubframeConfigPattern is "1", corresponding to ΔBSC=7 in the corresponding
relationships as shown in Table 1. Other situations are deduced by analogy. Table 1 shows an example of corresponding
relationships between the D2D-SubframeConfigPattern and ΔBSC, but the embodiments of the present disclosure are
not limited thereby, and any correspondence table having the same principle is available.

[0064] In the second scheme, configuration of a D2D sub-frame, or a D2D transmitting sub-frame/D2D receiving sub-
frame/D2D special sub-frame is indicated by the D2D-radioframeAllocationPeriod, the D2D-radioframeAllocationOffset
and the D2D-SubframeAllocation.
[0065] The configuration of the D2D sub-frame may be further indicated by two steps in this scheme.
[0066] Step 1 is that a radio frame where the configured D2D sub-frame or D2D transmitting sub-frame/D2D receiving
sub-frame/D2D special sub-frame locates is indicated.
[0067] The radio frame where the configured D2D sub-frame or D2D transmitting sub-frame/D2D receiving sub-
frame/D2D special sub-frame locates is indicated jointly by two parameters, i.e. the D2D-radioframeAllocationPeriod
and the D2D-radioframeAllocationOffset.
[0068] The result of the system uplink system frame numbers mod D2D-radioframeAllocationPeriod is equal to the
D2D-radioframeAllocationOffset of the radio frame where the configured D2D sub-frame or D2D transmitting sub-
frame/D2D receiving sub-frame/D2D special sub-frame locates.
[0069] Step 2 is that the configured D2D sub-frame or D2D transmitting sub-frame/D2D receiving sub-frame/D2D
special sub-frame is further indicated in the radio frame.
[0070] By step 1, a D2D UE may acquire 1 to 4 indicated radio frames, and further indicates sub-frames in the radio
frames one by one according to D2D-SubframeAllocation by means of a bitmap. For example, when a corresponding
indicator bit in the bitmap is "1 ", it is indicated that the sub-frame is a D2D sub-frame, or a D2D transmitting sub-
frame/D2D receiving sub-frame/D2D special sub-frame. Configuration indication of a D2D sub-frame includes 10bit or
40bit information, corresponding to the case that the number of indicated radio frames is 1 or 4, respectively.

Embodiment 1

[0071] A D2D transmitting/receiving sub-frame is configured by the second method, a specific configuration mode

Table 1

D2D-SubframeConfigPattern Offset value element of ΔBSC

{xxxxxxx1} 7

{xxxxxx1x} 6

{xxxxx1xx} 5

{xxxx1xxx} 4

{xxx1xxxx} 3

{xx1xxxxx} 2

{x1xxxxxx} 1

{1xxxxxx} 0
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applies the first scheme, and an indication is performed based on 8 bit D2D-SubframeConfigPattern.
[0072] Controlled and indicated by an eNB, D2D UE A and D2D UE B perform a D2D connection setup process. As
shown in Fig. 4, UE A sends a D2D connection setup request message to UE B (or sends to UE B via the eNB). After
receiving the D2D connection setup request message, the UE B sends to the UE A a D2D connection setup response
message including configuration indication information, i.e. 8bit D2D-SubframeConfigPattern, for a D2D receiving sub-
frame. After connection setup is completed, the UE A sends a D2D connection setup complete message to the UE B.
[0073] After receiving the D2D connection setup response message, the UE A acquires information of the D2D-
SubframeConfigPattern from the D2D connection setup response message. The 8bit information is [1000 0000]. Taking
the corresponding relationships as shown in Table 1 for example, then ΔBSC=0 according to the first scheme, and D2D
receiving sub-frames acquired by the UE A are a group of sub-frames satisfying [(10·nf + ans/2Ì)mod8] = 0, as shown
by the shaded parts in Fig. 5. The UE A receives, according to the configuration, D2D data from the UE B on a configured
D2D receiving sub-frame.

Embodiment 2

[0074] A D2D transmitting/receiving sub-frame is configured by the second method, a specific configuration mode
applies the second scheme, and indication is performed based on D2D-radioframeAllocationPeriod, D2D-radioframeAl-
locationOffset and a 10bit D2D-SubframeAllocation parameter.
[0075] D2D UE A and D2D UE B are controlled and indicated by an eNB to set up a D2D communication connection.
The configuration indication that the eNB performs D2D communication with UE A and UE B respectively is sent to the
two UEs via a D2D connection reconfiguration message. As shown in Fig. 6, the eNB indicates related parameters
including D2D-radioframeAllocationPeriod, D2D-radioframeAllocationOffset and D2D-SubframeAllocation of configura-
tion of a D2D transmitting sub-frame and a D2D receiving sub-frame via the D2D connection reconfiguration message
to UE A and UE B, wherein the D2D-radioframeAllocationPeriod is 2, the D2D-radioframeAllocationOffset is 0 and 10
bit D2D-SubframeAllocation is applied. The information bits of 10bit D2D-SubframeAllocation of a D2D transmitting sub-
frame for UE A are [10000 00100] and a corresponding indicator bit "1" represents that a corresponding sub-frame is a
D2D transmitting sub-frame, while information bits of 10bit D2D-SubframeAllocation of a D2D receiving sub-frame are
[01001 00000] and a corresponding indicator bit "1" represents that a corresponding sub-frame is a D2D receiving sub-
frame. The information bits of 10bit D2D-SubframeAllocation of a D2D transmitting sub-frame for UE B are [01001
00000], and a corresponding indicator bit "1" represents that a corresponding sub-frame is a D2D transmitting sub-frame,
while information bits of 10bit D2D-SubframeAllocation of a D2D receiving sub-frame are [10000 00100], and a corre-
sponding indicator bit "1" represents that a corresponding sub-frame is a D2D receiving sub-frame.
[0076] Configuration of D2D transmitting sub-frames and D2D receiving sub-frames of UE A and UE B under the
configuration indication above according to the second method is as shown by the shaded parts in Fig. 7.

Embodiment 3

[0077] A D2D transmitting/receiving/special sub-frame is configured by the first method, wherein the second scheme
is applied in a first signalling configuration, and indication is performed through D2D-radioframeAllocationPeriod, D2D-
radioframeAllocationOffset and a 40bit D2D-SubframeAllocation parameter while a 10bit sub-frame configuration indi-
cation parameter is indicated by physical layer signalling for indication in a second signalling configuration.
[0078] An eNB indicates related parameters including D2D-radioframeAllocationPeriod, D2D-radioframeAllocationOff-
set and D2D-SubframeAllocation of configuration of a D2D sub-frame to UE A through D2D Connection Reconfiguration,
wherein the D2D-radioframeAllocationPeriod is 8, the D2D-radioframeAllocationOffset is 0 and 40 bit D2D-SubframeAl-
location is applied.
[0079] In this configuration, the radio frames where the indicated D2D sub-frames are located are radio frames #n,
#n+1, #n+2, #n+3, #n+8, #n+9, #n+10, #n+11,......, information bits of the 40 bit D2D-SubframeAllocation are [11000
00011 10000 00000 00011 00000 00010 00010], and a corresponding indicator bit "1" represents that a corresponding
sub-frame is a D2D sub-frame, then configured D2D sub-frames are as shown by the shaded parts in Fig. 8.
[0080] UE A acquires basic D2D sub-frame configuration through configuration indication of first signalling, that is, the
configured D2D sub-frames may be a set of available D2D transmitting and/receiving and/or special sub-frames.
[0081] Preferably, D2D communication UE B which is corresponding to UE A performs a second signalling configuration
to UE A and indicates a 10bit D2D receiving sub-frame configuration indication parameter to UE A through DCI of a
physical layer. The UE A, according to [10010 00000] included in the DCI , takes the sub-frames which are in the acquired
set of D2D sub-frames and are overlapped with sub-frames indicated by the second signalling configuration as D2D
receiving sub-frames, thereby ensuring that the adopted D2D receiving sub-frames belong to a subset of the set of D2D
sub-frames. Combining the first and second signalling configurations, final D2D receiving sub-frames of UE A are shown
by the shaded parts in Fig. 9.
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Embodiment 4

[0082] A D2D transmitting/receiving sub-frame is configured by the second method, a specific configuration mode
applies the first scheme, and indication is performed based on 8bit D2D-SubframeConfigPattern.
[0083] D2D UE A configures and indicates D2D transmitting sub-frames to a corresponding D2D UE B through physical
layer signalling. UE A indicates, via a D2D-dedicated control channel, an 8bit D2D-SubframeConfigPattern parameter
to UE B via DCI. UE B receives an indication information bit in the DCI and acquires D2D-SubframeConfigPattern which
is [1000 1000]. Taking the corresponding relationships as shown in Table 1 for example, if ΔBSC=0,4 according to the
first method, then D2D transmitting sub-frames acquired by UE
[0084] B are two groups of sub-frames satisfying [(10·nƒ + ans/2Ì)mod8] = 0,4, as shown by the shaded parts in Fig. 10.

Embodiment 5

[0085] A D2D transmitting/receiving/special sub-frame is configured by applying the first method, wherein the first
scheme is applied in a first signalling configuration, and indication is performed through 8bit D2D-SubframeConfigPattern
while the second scheme is applied in a second signalling configuration and high layer signalling indicates D2D-radiof-
rameAllocationPeriod, D2D-radioframeAllocationOffset and a 40bit sub-frame configuration indication parameter to per-
form indication.
[0086] A D2D UE in a cell receives a system broadcast message, wherein related parameters of D2D sub-frame
configuration indicated by an eNB is included in an SIB 2, that is, the first signalling configuration is specifically 8bit D2D-
SubframeConfigPattern.
[0087] After receiving the decoded SIB 2, D2D UE A acquires information of the D2D-SubframeConfigPattern therein,
and the 8bit information is [1110 0000]. Taking the corresponding relationships in Table 1 for example, if ΔBSC=0,1,2
according to the first method, then D2D sub-frames of the cell are three groups of sub-frames satisfying [(10·nƒ +
ans/2Ì)mod8] = 0,1,2, as shown by the shaded parts in Fig. 11.
[0088] Preferably, the eNB indicates the related parameters of D2D sub-frame configuration to UE A through high
layer signalling, including the D2D-radioframeAllocationPeriod, the D2D-radioframeAllocationOffset and D2D-Sub-
frameAllocation, wherein the D2D-radioframeAllocationPeriod is 4, the D2D-radioframeAllocationOffset is 0 and 40bit
D2D-SubframeAllocation is applied. A D2D transmitting sub-frame indication of UE A is [11000 00000 10000 00010
00000 00000 00010 00000], and a D2D receiving sub-frame indication is [00000 00010 00000 00000 00001 10000
00000 00000].
[0089] Then according to the configuration, as to a D2D sub-frame set configured by the first signalling, UE A takes
sub-frames which are configured according to the second signalling indication of the eNB and are overlapped with the
D2D sub-frame set as D2D transmitting/receiving sub-frames, and the D2D transmitting sub-frames and receiving sub-
frames of UE A are shown by the shaded parts in Fig. 12.

Embodiment 6

[0090] A D2D transmitting/receiving sub-frame is configured by the first method, wherein the second scheme is applied
in a first signalling configuration, and high layer signalling indicates D2D-radioframeAllocationPeriod, D2D-radioframeAl-
locationOffset and a 10bit sub-frame configuration indication parameter to perform indication while the first scheme is
applied in a second signalling configuration, and indication is performed through physical layer signalling by a 8bit D2D-
SubframeConfigPattern parameter.
[0091] D2D UEs A, B, C, D and E form a D2D communication group, wherein D2D UE A is a group administrator. UE
A sends a dedicated D2D broadcast message to other D2D UEs in the group. The D2D broadcast message includes
related parameters of D2D sub-frame configuration in the group, including D2D-radioframeAllocationPeriod, D2D-radi-
oframeAllocationOffset and D2D-SubframeAllocation, wherein the D2D-radioframeAllocationPeriod is 1, the D2D-radi-
oframeAllocationOffset is 0 and 10bit D2D-SubframeAllocation is applied. The 10bit information bit is [10001 00100],
and a corresponding indicator bit is "1" which represents that a corresponding sub-frame is a D2D sub-frame.
[0092] Then according to the second scheme, available D2D sub-frame configuration in the D2D communication group
under the configuration indication above is shown by the shaded parts in Fig. 13, and sub-frame#0, sub-frame#4 and
sub-frame#7 of each radio frame are D2D sub-frames in the group.
[0093] Preferably, D2D UE A configures and indicates a D2D transmitting sub-frame to corresponding D2D UE E
through physical layer signalling. UE A indicates an 8bit D2D-SubframeConfigPattern parameter to UE E through DCI
in a D2D dedicated control channel. UE E receives an indication information bit in the DCI, and acquires D2D-Sub-
frameConfigPattern which is [1100 0000]. Then according to the configuration, sub-frames which are configured in the
second signalling indication and are overlapped with a D2D sub-frame set acquired in the first signalling configuration
are taken as D2D transmitting sub-frames of UE E. Taking the corresponding relationships as shown in Table 1 for
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example, if ΔBSC=0,1 according to the first scheme, then D2D transmitting sub-frames acquired by UE E are sub-frames
satisfying [(10·nf + ans/2Ì)mod8] = 0,1, as shown by the shaded parts in Fig. 14.
[0094] Corresponding to a method for indicating sub-frame configuration in D2D communication of the embodiments
of the present disclosure, an embodiment of the present disclosure further provides a system for indicating sub-frame
configuration in D2D communication, including a sub-frame configuration module and an indication module, which are
connected with each other,
wherein the sub-frame configuration module is configured to configure a D2D transmitting sub-frame and/or D2D receiving
sub-frame and/or D2D special sub-frame, wherein the D2D transmitting sub-frame is configured to carry and transmit
D2D communication data, the D2D receiving sub-frame is configured to receive D2D communication data and the D2D
special sub-frame is configured to carry, transmit and receive D2D communication data, and the D2D transmitting sub-
frame, receiving sub-frame and special sub-frame are system uplink sub-frames; and
the indication module is configured to indicate the configured D2D transmitting sub-frame and/or D2D receiving sub-
frame and/or D2D special sub-frame through high layer signalling and/or physical layer signalling.
[0095] Preferably, the indication module is configured to indicate the configured D2D transmitting sub-frame and/or
D2D receiving sub-frame and/or D2D special sub-frame through signalling twice,
wherein first signalling indicates that a configured D2D sub-frame is indicated by high layer signalling, and the sub-frame
includes the D2D transmitting sub-frame and/or D2D receiving sub-frame and/or D2D special sub-frame; second sig-
nalling indicates that the transmitting sub-frame and/or receiving sub-frame and/or special sub-frame of D2D commu-
nication are/is indicated in the configured D2D sub-frame through high layer signalling or physical layer signalling.
[0096] The D2D sub-frame configured by the high layer signalling serving as a first signalling includes at least one of
the followings:

a public D2D sub-frame of a cell, a public D2D sub-frame of a D2D communication group, a D2D sub-frame of a
D2D UE pair, and a D2D sub-frame of a D2D UE.

[0097] Preferably, the indication module is configured to indicate the configured D2D transmitting sub-frame and/or
D2D receiving sub-frame and/or D2D special sub-frame by signalling only once, wherein the one signalling is high layer
signalling or physical layer signalling.
[0098] The high layer signalling includes at least one of the followings:

a D2D connection setup request message, a D2D connection setup response message, a D2D connection recon-
figuration message, an SIB and a D2D broadcast message. The high layer signalling includes at least one of the
following parameters:

D2D-SubframeConfigPattern,D2D-radioframeAllocationPeriod, D2D-radioframeAllocationOffset and D2D-
SubframeAllocation.

[0099] The physical layer signalling includes DCI or a dedicated D2D communication control message. The physical
layer signalling includes the following parameters: D2D-SubframeConfigPattern or D2D-SubframeAllocation.
[0100] Preferably, when the indication module indicates the configured D2D sub-frame, D2D transmitting sub-frame,
D2D receiving sub-frame or D2D special sub-frame through the D2D-SubframeConfigPattern which is 8bit indication
information, a system uplink sub-frame satisfying the following relation is indicated as a D2D sub-frame: [10·nf +
ans/2Ì)mod8] ∈ ΔBSC, where nf represents a system frame number, ns represents a time slot number of a radio frame,
10·nƒ + ans/2Ì represents that sub-frames are numbered consecutively by the system frame number nf and the time slot
number ns; the consecutive sub-frame numbers mod 8 represents that the sub-frames are divided into 8 groups in turn,
ΔBSC corresponds to a group number, and ΔBSC is in a preset corresponding relationship with the D2D-SubframeCon-
figPattern.
[0101] That the indication module indicates the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving
sub-frame or D2D special sub-frame through the D2D-radioframeAllocationPeriod, the D2D-radioframeAllocationOffset
and the D2D-SubframeAllocation includes that:

a radio frame where the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D
special sub-frame locates is indicated through the D2D-radioframeAllocationPeriod and the D2D-radioframeAlloca-
tionOffset, that is, the radio frame where the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving
sub-frame or D2D special sub-frame locates is a radio frame satisfying a following relation: a radio frame number
mod the D2D-radioframeAllocationPeriod is equal to the D2D-radioframeAllocationOffset;

the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special sub-frame is
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indicated through the D2D-SubframeAllocation in combination with the radio frame where the D2D sub-frame, the
D2D transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame locates, wherein the D2D-
SubframeAllocation is 10bit or 40bit indication information which is respectively in one-to-one correspondence with
sub-frames in the radio frame where the D2D sub-frame, the D2D transmitting sub-frame, the D2D receiving sub-
frame or the D2D special sub-frame locates, that is, the D2D sub-frame, the D2D transmitting sub-frame, the D2D
receiving sub-frame or the D2D special sub-frame configured in the radio frame where the D2D sub-frame, the D2D
transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame locates is indicated by means
of a bitmap.

[0102] Preferably, values of the D2D-radioframeAllocationPeriod are [1,2,4,8,16,32] and values of the D2D-radiof-
rameAllocationOffset are [0,1,2,3,4,5,6,7].
[0103] Preferably, the system locates in a network side entity and the high layer signalling and/or the physical layer
signalling are/is sent by the indication module in the network side entity to a D2D UE; or the system locates in a D2D
communication terminal corresponding to a first D2D UE, which is a second D2D UE, and the high layer signalling and/or
the physical layer signalling are/is sent by the indication module in the second D2D UE to the first D2D UE.
[0104] Preferably, the network side entity includes at least one of the followings: an eNB, an MCE, a GW, an MME,
an EUTRAN entity and an OAM manager.
[0105] It needs to be noted that the sub-frame configuration module may be implemented by a Central Processing
Unit (CPU), a Micro Processing Unit (MPU) or a Field-Programmable Gate Array (FPGA) in the network side entity and
the indication module may be implemented by a communication chip of the network side entity.
[0106] An embodiment of the present disclosure further provides a computer readable storage medium. The storage
medium includes a group of instructions for executing the method for indicating sub-frame configuration in D2D com-
munication according to the embodiment of the present disclosure.
[0107] To sum up, D2D sub-frame resources may be configured flexibly and effectively by effectively dividing D2D
communication resources in the embodiments of the present disclosure, so that a D2D UE transmits D2D data on a
configured D2D sub-frame, thereby improving the utilization ratio of resources, satisfying demands of data communication
of a UE, coordinating and controlling interference and so on and thus implementing efficient data transmission.
[0108] What are described above are only preferred embodiments of the present disclosure, but are not used for
limiting the protection scope of the present disclosure.

Claims

1. A method for indicating sub-frame configuration in Device-to-Device (D2D) communication, the method comprising:

indicating a configured D2D transmitting sub-frame and/or D2D receiving sub-frame and/or D2D special sub-
frame through high layer signalling and/or physical layer signalling, wherein the D2D transmitting sub-frame is
configured to carry and transmit D2D communication data, the D2D receiving sub-frame is configured to receive
D2D communication data, the D2D special sub-frame is configured to carry, transmit and receive D2D commu-
nication data, and the D2D transmitting sub-frame, the D2D receiving sub-frame and the D2D special sub-frame
are system uplink sub-frames.

2. The method for indicating sub-frame configuration in D2D communication according to claim 1, wherein the method
comprises: indicating the configured D2D transmitting sub-frame and/or D2D receiving sub-frame and/or D2D special
sub-frame through signalling twice,
wherein first signalling indicates that a configured D2D sub-frame is indicated by high layer signalling, and the
configured D2D sub-frame comprises a D2D transmitting sub-frame and/or a D2D receiving sub-frame and/or a
D2D special sub-frame; and second signalling indicates that a transmitting sub-frame and/or a receiving sub-frame
and/or a special sub-frame of D2D communication are/is indicated in the configured D2D sub-frame through high
layer signalling or physical layer signalling.

3. The method for indicating sub-frame configuration in D2D communication according to claim 2, wherein the D2D
sub-frame configured by the high layer signalling serving as the first signalling comprises at least one of followings:

a public D2D sub-frame of a cell, a public D2D sub-frame of a D2D communication group, a D2D sub-frame of
a D2D User Equipment (UE) pair, and a D2D sub-frame of a D2D UE.

4. The method for indicating sub-frame configuration in D2D communication according to claim 1, wherein the method
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comprises: indicating the configured D2D transmitting sub-frame and/or D2D receiving sub-frame and/or D2D special
sub-frame by signalling, wherein the signalling is high layer signalling or physical layer signalling.

5. The method for indicating sub-frame configuration in D2D communication according to claim 1, wherein the high
layer signalling comprises at least one of followings:

a D2D connection setup request message, D2D connection setup response message, a D2D connection recon-
figuration message, a System Information Block (SIB), and a D2D broadcast message.

6. The method for indicating sub-frame configuration in D2D communication according to claim 5, wherein the high
layer signalling comprises at least one of following parameters:

D2D-SubframeConfigPattern,D2D-radioframeAllocationPeriod, D2D-radioframeAllocationOffset, and D2D-
SubframeAllocation.

7. The method for indicating sub-frame configuration in D2D communication according to claim 1, wherein the physical
layer signalling comprises Downlink Control Information (DCI) or a dedicated D2D communication control message.

8. The method for indicating sub-frame configuration in D2D communication according to claim 7, wherein the physical
layer signalling comprises following parameters:

D2D-SubframeConfigPattern or D2D-SubframeAllocation.

9. The method for indicating sub-frame configuration in D2D communication according to claim 6 or 8, wherein the
method comprises:

when the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special
sub-frame is indicated through the D2D-SubframeConfigPattern which is 8bit indication information, a system
uplink sub-frame satisfying a following relation is indicated as a D2D sub-frame: [10·nf + ans/2Ì)mod8] ∈ ΔBSC,
where nf represents a system frame number, ns represents a time slot number of a radio frame, 10·nƒ + ans/2Ì
represents that sub-frames are numbered consecutively by the system frame number nf and the time slot number
ns, the consecutive sub-frame numbers mod 8 represents that the sub-frames are divided into 8 groups in turn,
ΔBSC corresponds to a group number, and ΔBSC is in a preset corresponding relationship with the D2D-Sub-
frameConfigPattern.

10. The method for indicating sub-frame configuration in D2D communication according to claim 6 or 8, wherein when
the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special sub-frame is
indicated through the D2D-radioframeAllocationPeriod, the D2D-radioframeAllocationOffset and the D2D-Sub-
frameAllocation, the method comprises:

a radio frame where the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or
D2D special sub-frame locates is indicated through the D2D-radioframeAllocationPeriod and the D2D-radiof-
rameAllocationOffset, that is, the radio frame where the configured D2D sub-frame, D2D transmitting sub-frame,
D2D receiving sub-frame or D2D special sub-frame locates is a radio frame satisfying a following relation:

a radio frame number mod the D2D-radioframeAllocationPeriod is equal to the D2D-radioframeAlloca-
tionOffset;

the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special sub-frame
is indicated through the D2D-SubframeAllocation in combination with the radio frame where the D2D sub-frame,
the D2D transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame locates, wherein
the D2D-SubframeAllocation is 10bit or 40bit indication information which is respectively in one-to-one corre-
spondence with sub-frames in the radio frame where the D2D sub-frame, the D2D transmitting sub-frame, the
D2D receiving sub-frame or the D2D special sub-frame locates, that is, the D2D sub-frame, the D2D transmitting
sub-frame, the D2D receiving sub-frame or the D2D special sub-frame configured in the radio frame where the
D2D sub-frame, the D2D transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame
locates is indicated by means of a bitmap.
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11. The method for indicating sub-frame configuration in D2D communication according to claim 10, wherein values of
the D2D-radioframeAllocationPeriod are [1,2,4,8,16,32] and values of the D2D-radioframeAllocationOffset are
[0,1,2,3,4,5,6,7].

12. The method for indicating sub-frame configuration in D2D communication according to any one of claims 1 to 8,
wherein the high layer signalling and/or the physical layer signalling are/is sent by a network side entity to a D2D
UE, or are/is sent by a D2D communication terminal corresponding to a first D2D UE, which is a second D2D UE,
to the first D2D UE.

13. The method for indicating sub-frame configuration in D2D communication according to claim 12, wherein the network
side entity comprises at least one of followings:

an evolved NodeB (eNB), a Multi-cell/multicast Coordination Entity (MCE), a Gateway (GW), a Mobility Man-
agement Entity (MME), an Evolved Universal Terrestrial Radio Access Network (EUTRAN) entity and an Op-
eration Administration and Maintenance (OAM) manager.

14. A system for indicating sub-frame configuration in Device-to-Device (D2D) communication, the system comprising:

a sub-frame configuration module, configured to configure a D2D transmitting sub-frame and/or D2D receiving
sub-frame and/or D2D special sub-frame, wherein the D2D transmitting sub-frame is configured to carry and
transmit D2D communication data, the D2D receiving sub-frame is configured to receive D2D communication
data and the D2D special sub-frame is configured to carry, transmit and receive D2D communication data, and
the D2D transmitting sub-frame, the D2D receiving sub-frame and the D2D special sub-frame are system uplink
sub-frames; and
an indication module, configured to indicate the configured D2D transmitting sub-frame and/or D2D receiving
sub-frame and/or D2D special sub-frame through high layer signalling and/or physical layer signalling.

15. The system for indicating sub-frame configuration in D2D communication according to claim 14, wherein the indication
module is configured to indicate the configured D2D transmitting sub-frame and/or D2D receiving sub-frame and/or
D2D special sub-frame through signalling twice,
wherein first signalling indicates that a configured D2D sub-frame is indicated by high layer signalling, and the
configured D2D sub-frame comprises a D2D transmitting sub-frame and/or a D2D receiving sub-frame and/or a
D2D special sub-frame; and second signalling indicates that a transmitting sub-frame and/or a receiving sub-frame
and/or a special sub-frame of D2D communication are/is indicated in the configured D2D sub-frame through high
layer signalling or physical layer signalling.

16. The system for indicating sub-frame configuration in D2D communication according to claim 15, wherein the D2D
sub-frame configured by the high layer signalling serving as the first signalling comprises at least one of followings:

a public D2D sub-frame of a cell, a public D2D sub-frame of a D2D communication group, a D2D sub-frame of
a D2D User Equipment (UE) pair, and a D2D sub-frame of a D2D UE.

17. The system for indicating sub-frame configuration in D2D communication according to claim 14, wherein the indication
module is configured to indicate the configured D2D transmitting sub-frame and/or D2D receiving sub-frame and/or
D2D special sub-frame by signalling, wherein the signalling is high layer signalling or physical layer signalling.

18. The system for indicating sub-frame configuration in D2D communication according to claim 14, wherein the high
layer signalling comprises at least one of followings:

a D2D connection setup request message, D2D connection setup response message, a D2D connection recon-
figuration message, a System Information Block (SIB), and a D2D broadcast message.

19. The system for indicating sub-frame configuration in D2D communication according to claim 18, wherein the high
layer signalling comprises at least one of following parameters:

D2D-SubframeConfigPattern,D2D-radioframeAllocationPeriod, D2D-radioframeAllocationOffset, and D2D-
SubframeAllocation.
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20. The system for indicating sub-frame configuration in D2D communication according to claim 14, wherein the physical
layer signalling comprises Downlink Control Information (DCI) or a dedicated D2D communication control message.

21. The system for indicating sub-frame configuration in D2D communication according to claim 20, wherein the physical
layer signalling comprises following parameters: D2D-SubframeConfigPattern or D2D-SubframeAllocation.

22. The system for indicating sub-frame configuration in D2D communication according to claim 19 or 21, wherein when
the indication module is configured to, when indicating the configured D2D sub-frame, D2D transmitting sub-frame,
D2D receiving sub-frame or D2D special sub-frame through the D2D-SubframeConfigPattern which is 8bit indication
information, indicate a system uplink sub-frame satisfying a following relation as a D2D sub-frame: [(10·nƒ +
ans/2Ì)mod8] ∈ ΔBSC, where nf represents a system frame number, ns represents a time slot number of a radio
frame, 10·nf + ans/2Ì represents that sub-frames are numbered consecutively by the system frame number nf and
the time slot number ns, the consecutive sub-frame numbers mod 8 represents that the sub-frames are divided into
8 groups in turn, ΔBSC corresponds to a group number, and ΔBSC is in a preset corresponding relationship with the
D2D-SubframeConfigPattern.

23. The system for indicating sub-frame configuration in D2D communication according to claim 19 or 21, wherein when
the indication module is configured to indicate the configured D2D sub-frame, D2D transmitting sub-frame, D2D
receiving sub-frame or D2D special sub-frame through the D2D-radioframeAllocationPeriod, the D2D-radioframeAl-
locationOffset and the D2D-SubframeAllocation, the indication module is specifically configured to:

indicate, through the D2D-radioframeAllocationPeriod and the D2D-radioframeAllocationOffset, a radio frame
where the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special
sub-frame locates, that is, the radio frame where the configured D2D sub-frame, D2D transmitting sub-frame,
D2D receiving sub-frame or D2D special sub-frame locates is a radio frame satisfying a following relation: a
radio frame number mod the D2D-radioframeAllocationPeriod is equal to the D2D-radioframeAllocationOffset;
indicate the configured D2D sub-frame, D2D transmitting sub-frame, D2D receiving sub-frame or D2D special
sub-frame through D2D-SubframeAllocation in combination with the radio frame where the D2D sub-frame, the
D2D transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame locates, wherein the
D2D-SubframeAllocation is 10bit or 40bit indication information which is respectively in one-to-one correspond-
ence with sub-frames in the radio frame where the D2D sub-frame, the D2D transmitting sub-frame, the D2D
receiving sub-frame or the D2D special sub-frame locates, that is, the D2D sub-frame, the D2D transmitting
sub-frame, the D2D receiving sub-frame or the D2D special sub-frame configured in the radio frame where the
D2D sub-frame, the D2D transmitting sub-frame, the D2D receiving sub-frame or the D2D special sub-frame
locates is indicated by means of a bitmap.

24. The system for indicating sub-frame configuration in D2D communication according to claim 23, wherein values of
the D2D-radioframeAllocationPeriod are [1,2,4,8,16,32] and values of the D2D-radioframeAllocationOffset are
[0,1,2,3,4,5,6,7].

25. The system for indicating sub-frame configuration in D2D communication according to any one of claims 14 to 21,
wherein the system locates in a network side entity and the high layer signalling and/or the physical layer signalling
are/is sent by the indication module in the network side entity to a D2D UE; or
the system locates in a D2D communication terminal corresponding to a first D2D UE, i.e. in a second D2D UE,
and the high layer signalling and/or the physical layer signalling are/is sent by the indication module in the second
D2D UE to the first D2D UE.

26. The system for indicating sub-frame configuration in D2D communication according to claim 25, wherein the network
side entity comprises at least one of followings:

an evolved NodeB (eNB), a Multi-cell/multicast Coordination Entity (MCE), a Gateway (GW), a Mobility Man-
agement Entity (MME), an Evolved Universal Terrestrial Radio Access Network (EUTRAN) entity and an Op-
eration Administration and Maintenance (OAM) manager.

27. A computer readable storage medium, comprising a group of instructions for executing the method for indicating
sub-frame configuration in Device-to-Device (D2D) communication according to any one of claims 1 to 13.
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