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WIRELESS COMMUNICATION METHOD, APPARATUS AND SYSTEM

BACKGROUND
1. Technical Field

[0001] The present technology relates to wireless communication field, and more

particular, to a wireless communication method, apparatus and system.

2. Description of the Related Art

[0002] In a wireless communication field, end-user radio or wireless terminals, also
known as user equipment units (UEs), communicate via a wireless network such as a
radio access network (RAN) with a radio base station (RBS), also called "eNodeBs"
(eNBs). The radio access network (RAN) covers a geographical area which is divided

into cell areas, with each cell area being served by a radio base station.

[0003] Initial version on V2V (vehicle to vehicle) standard has been finalized in 3GPP
RANT1 and it supports same subframe scheduling of Physical Sidelink Shared Channel
(PSSCH) (data) and Physical Sidelink Control Channel (PSCCH) (or Scheduling
Assignment (SA)), which includes adjacent and non-adjacent transmission of PSSCH
and PSCCH. The same subframe scheduling of PSSCH (data) and PSCCH (or SA)
means that the PSSCH signal (data) and the PSCCH (or SA) signal are transmitted in
one same subframe, as shown in the left area of Fig. 1. Fig. 1 schematically shows an

elaboration on same/different subframe scheduling.

SUMMARY

[0004] On the other hand, different subframe scheduling may be discussed/decided in
future V2X (vehicle to anything, like vehicle to pedestrian, vehicle to
network/infrastructure and vehicle to vehicle) study/work items. The different subframe
scheduling of PSSCH and PSCCH (or SA) means that the PSSCH signal and the
PSCCH (or SA) signal are transmitted not in the same subframe, as shown in the right

area of Fig. 1.

[0005] In one aspect, there is provided an apparatus, at a first node, comprising: a
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transmitter, operative to transmit control channels and/or user shared channels to a
second node; and a controller, operative to make different interpretations on time and/or
frequency position indications in a control signaling for transmission of sidelink

channels according to a subframe scheduling mode.

[0006] In another aspect, there is provided a method, at a first node, comprising: by a
transmitter, transmitting control channels and/or user shared channels to a second node;
and by a controller, making different interpretations on time and/or frequency position
indications in a control signaling for transmission of sidelink channels according to a

subframe scheduling mode.

[0007] In another aspect, there is provided a system, at a first node, comprising: one or
more processors; a memory coupled with the one or more processors, storing computer
programs therein, when executed by the one or more processors, to perform a method as

above mentioned.

BRIEF DESCRIPTION OF DRAWINGS

[0008] Fig. 1 schematically shows an elaboration on same/different subframe

scheduling.
[0009] Fig. 2 schematically shows a scenario for vehicle communication.

[0010] Fig. 3 schematically shows transmission timings by eNB based transmission

and by UE autonomous transmission, respectively.

[0011] Fig. 4A schematically shows agreed Sidelink Control Information (SCI)
content in 3GPP RAN1 meeting #86.

[0012] Fig. 4B schematically shows agreed Downlink Control Information (DCI)
content in 3GPP RAN1 meeting #86.

[0013] Fig. 5 schematically shows the same subframe scheduling in V2V (adjacent

transmission of SA and data).

[0014] Fig. 6 schematically shows a block diagram of an apparatus at a first node

according to an embodiment of the invention.

[0015] Fig. 7 schematically shows the different subframe scheduling in V2V according

an embodiment of the invention.
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[0016] Fig. 8 schematically shows the different subframe scheduling in V2V according

another embodiment of the invention.

[0017] Fig. 9 schematically shows the different subframe scheduling in V2V according

another embodiment of the invention.

[0018] Fig. 10 schematically shows a flow chart of a method at a first node according

an embodiment of the invention.

[0019] Fig. 11 schematically shows a block diagram of a system at a first node

according to an embodiment of the invention.

DETAILED DESCRIPTION

[0020] Embodiments will now be described with reference to Figs. 2 through 11,
which relate to a communication method, apparatus and system. It is understood that the
present technology may be embodied in many different forms and in many different
orders and should not be construed as being limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclosure will be thorough and
complete and will fully convey the present technology to those skilled in the art. Indeed,
the present technology is intended to cover alternatives, modifications and equivalents
of these embodiments, which are included within the scope and spirit of the technology
as defined by the appended claims. Furthermore, in the following detailed description of
the present technology, numerous specific details are set forth in order to provide a
thorough understanding of the present technology. However, it will be clear to those of
ordinary skill in the art that the present technology may be practiced without such

specific details.

[0021] While orders of the steps of the methods and the structures of the components
are provided herein for exemplary purposes, but not for limitation. The foregoing
detailed description of the technology has been presented for purposes of illustration
and description. It is not intended to be exhaustive or to limit the technology to the
precise form disclosed. Many modifications and variations are possible in light of the
above teaching. The described embodiments were chosen in order to best explain the
principles of the technology and its practical application to thereby enable others skilled
in the art to best utilize the technology in various embodiments and with various
modifications as are suited to the particular use contemplated. It is intended that the

scope of the technology be defined by the claims appended hereto.
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[0022] Fig. 2 schematically shows a scenario for vehicle communication.

[0023] As shown in Fig. 2, the eNB may communicate with the UEs (such as UE_N1
and UE_N2 in vehicles) in downlink channel and uplink channel. And The UE_N1 and
UE N2 can communicate with each other in sidelink channel. The UEs, such as
UE_OCC1, UE _OCC2, and UE _OCCGI1 in vehicles, are out of cellular network
coverage, and UE_OCCGI in a vehicle can be synchronized with Global Navigation
Satellite System (GNSS).

[0024] Similar as Rel.12/13 D2D (device to device), there are two sidelink

transmission modes supported in V2V (vehicle to vehicle).

[0025] One is eNB based transmission mode (e.g., sidelink transmission mode 3). The
eNB selects the sidelink resources and needs to transmit DCI to indicate PSCCH
(SA)/PSSCH (data) resource information to the transmitter UE who will transmit
PSSCH (data) and PSCCH (SA) in sidelink accordingly. For example in Figure 2,
UE_N1 and UE_N2 which is in network coverage could be operated with such mode.
The timing in such eNB based mode is shown in the upper area of Fig. 3. Fig. 3
schematically shows transmission timings by eNB based transmission mode and by UE

autonomous transmission mode, respectively.

[0026] Another sidelink transmission mode is UE autonomous mode without eNB’s
involvement on resource selection (e.g., mode 4). That is, the UE is in charge of PSCCH
(SA) and PSSCH (data)’s resource selection and transmission. As shown in Fig. 2, the
UE_OOC_G1, UE_OOCI1 and UE_OOC2 which are out of network coverage, and
could be operated with such mode. The timing in such UE autonomous mode is shown

in the lower area of Fig. 3.

[0027] Based on the agreements on SCI and DCI of V2V in 3GPP RAN1#86 meeting,
all fields on resource allocation in SCI or DCI are related with PSSCH (data), for
example (to be particularly described with reference to Fig. 4A and Fig. 4B):

- Time gap between initial transmission and retransmission (in SCI and DCI, named as
F1)
- Frequency resource location (in SCI and DCI, named as F2)

- Lowest index of the subchannel allocation (only in DCI, named as F3)

[0028] Based on agreements in 3GPP RAN 1#86, the SCI/DCI contents are particularly
shown in Fig. 4A and Fig. 4B. Fig. 4A schematically shows agreed Sidelink Control
Information (SCI) content in 3GPP RAN1#86 meeting. Fig. 4B schematically shows
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agreed Downlink Control Information (DCI) content in 3GPP RAN1#86 meeting .

[0029] Fig. 5 schematically shows the same subframe scheduling in V2V (adjacent

transmission of SA and data).

[0030] Based on such agreements, Fig. 5 show one example on how these fields (F1,
F2 and/or F3 as shown in Fig. 5) are interpreted. Here, the assumption is the adjacent
transmission between PSCCH (SA) and PSSCH (data), and the transmission number of
a SA is two (a first transmission and a second transmission, or an initial transmission
and a retransmission). The start time of the PSSCH (data) is specified in the standard,
for example n+4 in sidelink transmission mode 3, assuming the DCI reception time is
subframe #n, which means that the PSSCH (data) is started to be transmitted in the 4th
subframe after the DCI reception time. The start frequency position of PSSCH (data) is
indicated by F3 in DCI in the case of sidelink transmission mode 3. The length of
PSSCH (data) is determined by F2. For the retransmission/2™ transmission of a PSSCH
(data), the timing is determined by F1 and the frequency position is determined by F2.
For the adjacent transmissions of PSCCH (SA) and PSSCH (data), the relevant PSCCH
(SA) is located at physical resource blocks (PRBs) with a lowest index of PSSCH (data),
indicating the start frequency position of the PSSCH (data).

[0031] For non-adjacent transmission of PSCCH (SA) and PSSCH (data), the
indication manner is almost same as the adjacent one. The only difference is that there is
a fixed offset in frequency between transmission of PSCCH (SA) and PSSCH (data) in

the same subframe.

[0032] But current SCI/DCI design only supports the same subframe scheduling. How
to support the different subframe scheduling is unclear. Especially for the eNB based
transmission mode, how to design the DCI to support different subframe scheduling is
unclear. Considering current indication on resources in SCI/DCI is only related to
PSSCH (data), to further indicate the timing and frequency position of the transmission
of PSCCH (SA) in SCI/DCI for the different subframe scheduling will increase
DCI/SCI size, and may need to design two different DCI/SCI formats for same
subframe scheduling or different subframe scheduling respectively, which will make the
standard more complicated. So how to design the DCI/SCI format which does not

increase its size and complexity is a target for the different subframe scheduling.

[0033] Fig. 6 schematically shows a block diagram of an apparatus 600 at a first node

according to an embodiment of the invention.
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[0034] As shown in Fig. 6, apparatus, at a first node, comprising: a transmitter,
operative to transmit control channels and/or user shared channels to a second node; and
a controller, operative to make different interpretations on time and/or frequency
position indications in a control signaling for transmission of sidelink channels

according to a subframe scheduling mode.

[0035] Thus, based on a subframe scheduling mode, the time and/or frequency
position indications in a control signaling for transmission of sidelink channels can be
differently interpreted, without adding additional time and/or frequency position
indications in a control signaling for transmission of sidelink channels to be transmitted,
so that the time and/or frequency position indications in a control signaling for
transmission of the user shared channels of sidelink can be reused as time and/or
frequency position indications in a control signaling for transmission of the control
channels of sidelink based on the subframe scheduling mode. The signaling size can be

optimized.

[0036] In an embodiment, the control channels may include Physical Downlink
Control Channel (PDCCH), Enhanced Physical Downlink Control Channel (EPDCCH)
and/or Physical Sidelink Control Channel (PSCCH), the user shared channel includes
Physical Downlink Shared channel (PDSCH) and/or Physical Sidelink Shared Channel
(PSSCH), and the control signaling includes Downlink Control Information (DCI)
and/or Sidelink Control Information (SCI).

[0037] Actually, the embodiment can be used in a case of base station based
transmission mode, in which the first node is an eNodeB (eNB) or any other base
station and the second node is a user equipment (UE), or alternatively, the first node is
transmitter UE and the second node is a receiver UE. In this case, the eNB can transmit
a DCI with time and/or frequency position indications for transmission of the user
shared channels of sidelink to the UE, and the UE which received the DCI can interpret
such time and/or frequency position indications for the user shared channels as that for
the control channel. To the time and/or frequency position indications in corresponding
SCI signaling could be for the user shared channels or for control channels. There are
two options on such interpretation of time/frequency indications in SCI and which
option is used could be specified, configured by eNB, preconfigured by UE or based on
subframe scheduling mode (different subframe scheduling or same subframe

scheduling).

[0038] That is, in a case of base station based sidelink transmission mode, the first
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node is an eNodeB (eNB) or any other base station and the second node is a user
equipment (UE), or the first node is transmitter UE and the second node is a receiver
UE, the controller is operative to: if the subframe scheduling mode indicates same
subframe scheduling of the control channel (e.g., PSCCH) and the user shared channel
(e.g., PSSCH), cause the transmitter to transmit the time and/or frequency position
indications for transmission of the user shared channels in the control signaling to the
second node by interpreting the time and/or frequency position indications as time
and/or frequency position indications for the user shared channels, and if the subframe
scheduling mode indicates different subframe scheduling of the control channel and the
user shared channel, cause the transmitter to transmit the time and/or frequency position
indications for transmission of the user shared channels in the control signaling to the
second node by interpreting the time and/or frequency position indications as time

and/or frequency position indications for the control channel.

[0039] Actually, the embodiment can be used in a case of UE autonomous
transmission mode, in which the first node is a transmitter UE, and the second node is a
receiver UE. The UE does not need a DCI from the eNB, and can understand whether
the time and/or frequency position indications are for the control channels or the user
shared channels based on different scheduling mode, configuration by base station,
pre-configured or specified in standard. In this case, the controller is operative to: if the
subframe scheduling mode indicates same subframe scheduling of the control channel
and the user shared channel, interpret the time and/or frequency position indications in a
control signaling as time and/or frequency position indications for the user shared
channels of sidelink, for transmission of sidelink channels including the control
channels and the user shared channels, and if the subframe scheduling mode indicates
different subframe scheduling of the control channel and the user shared channel,
interpret the time and/or frequency position indications in the control signaling as time
and/or frequency position indications for the control channel of sidelink, for
transmission of sidelink channels including the control channels and the user shared

channels.

[0040] So, no matter in the case of base station based transmission mode or UE

autonomous transmission mode, the signaling size can be optimized.

[0041] In an embodiment, the same subframe scheduling mode of the control channels
and the user shared channels is based on resource pool configuration of the user shared
channels or the control channels, wherein the resource pool consists of time/frequency

resources which could be used for sidelink transmission.
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[0042] The same subframe scheduling mode of the control channels and the user
shared channels indicates that the scheduling of the control channels and the user shared
channels are scheduled in a same subframe. The different subframe scheduling mode of
the control channels and the user shared channels or control channels indicates that the
scheduling of the control channels and the user shared channels are scheduled not in a

same subframe.

[0043] In an embodiment, the time and/or frequency position indications include at

least one of:
(1) a start timing for initial transmission of a transport block or control channel;

(2) a frequency start position for the initial transmission of a transport block or

control channel;

(3) a time gap between the initial transmission and a retransmission of a transport

block or control channel;

(4) a frequency offset between the initial transmission and the retransmission of a

transport block or control channel; and
(5) length of a transport block.

[0044] In the case that the first node is an eNodeB (eNB), and the second node is a
user equipment (UE), the time and/or frequency position indications transmitted by the
eNB in downlink control information (DCI) includes (2), (3), (4) and (5). In the case
that the first node is a transmitter UE, and the second node is a receiver UE, the time
and/or frequency position indications transmitted by the transmitter UE in sidelink
control information (SCI) includes (3), (4) and (5).

[0045] In the case of DCI/SCI, the controller is operative to, if subframe scheduling
mode indicates a different subframe scheduling of the control channel and the user

shared channel:

interpret a “time gap between initial transmission and retransmission” field (or
called as F1) in downlink control information (DCI) / sidelink control information
(SCI) as a time relation between initial transmission and retransmission of the
control channel (e.g., PSCCH);

interpret a “frequency resource location of initial transmission and retransmission”

field (or called as F2) in DCI/SCI as frequency resource location of retransmission
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of the control channel (e.g., PSCCH) and length of the user shared channel (e.g.,
PSSCH);

interpret a “lowest index of a sub-channel allocated to initial transmission” field (or
called as F3) in DCI as a frequency start position of initial transmission of the
control channel (e.g., PSCCH), if there is the “lowest index of a sub-channel

allocated to initial transmission” in DCIL.

[0046] To be noted that the SCI does not have the “lowest index of a sub-channel

allocated to initial transmission” field.

[0047] In particular, in order to make the interpretation on the time/frequency
positions clearer, it is to elaborate an example about how such DCI/SCI format (with the
above fields) and/or size is used for the same subframe scheduling and the different
subframe scheduling of PSCCH (SA) and PSSCH (data). That is, the interpretation of
resource allocation fields depends on the scheduling manner (the same subframe

scheduling or the different subframe scheduling).

[0048] In the case of the same subframe scheduling of PSCCH (SA) and PSSCH
(data), the indication of time/frequency resources in SCI/DCI of V2V is relevant with

PSSCH (data) as usual, as shown in the above mentioned Fig. 5, and details are omitted.

[0049] In the case of the different subframe scheduling, the indication of
time/frequency resources in SCI/DCI of V2V is relevant with PSCCH (SA) except for
length of PSSCH (data), especially.

[0050] - “Time gap between initial transmission and retransmission” field (F1) in
DCI/SCI is interpreted as the time relation between initial transmission and
retransmission of the PSCCH (SA).

[0051] - Initial transmission of PSCCH (SA) is based on fixed timing based on
received DCI, for example in subframe n+4 or n + X, here X the smallest integer which

is larger than 4 assuming DCI is received in subframe n.

[0052] - “Frequency resource location of the initial transmission and retransmission”
field in DCI/SCI is interpreted as “frequency resource location of retransmission of
PSCCH(SA)” and “length of PSSCH (data)” field (F2) (in which the “Frequency
resource location of the initial transmission and retransmission” field and the “length of
PSSCH” field are joint coded).

[0053] - “Lowest index of the sub-channel allocated to the initial transmission” field
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(F3) in DCI 1s interpreted as frequency position of initial transmission of PSCCH (SA).

[0054]

To summarize, the following table 1 and table 2 on DCI and SCI are shown,

Table 1 Interpretation on time/frequency resource related fields in DCI

DCI content Interpretation in  same | Interpretation in different
subframe scheduling subframe scheduling

Time gap between initial | time  relation  between | time  relation  between

transmission and | initial  transmission and | initial transmission and

retransmission retransmission  of  the | retransmission  of  the
PSSCH (data) PSCCH (SA)

Frequency resource | Frequency resource | Frequency resource

location of the initial | location of retransmission | location of retransmission

transmission and | of PSSCH(data) and length | of PSCCH(SA) and length

retransmission of PSSCH (data) -joint [ of PSSCH (data) - joint
coding) coding

Lowest index of the | frequency position of initial | frequency position of initial

sub-channel allocated to the

initial transmission

transmission of PSSCH

(data)

transmission of PSCCH
(SA)

Table 2 Interpretation on time/frequency resource related fields in SCI (SA)

SCI content Interpretation in  same | Interpretation in different
subframe scheduling subframe scheduling

Time gap between initial | time  relation  between | time  relation  between

transmission and | initial  transmission and | initial transmission and

retransmission retransmission  of  the | retransmission  of  the
PSSCH (data) PSCCH (SA)

Frequency resource | Frequency resource | Frequency resource

location of the initial | location of retransmission | location of retransmission

transmission and | of PSSCH(data) and length | of PSCCH(SA) and length

retransmission of PSSCH (data) -joint [ of PSSCH (data) - joint

coding)

coding

[0055]

Here PSCCH (SA) and associated PSSCH (data) will have fixed
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time/frequency relationship (one-by-one mapping), and whether to configure the
different subframe scheduling mode or the same subframe scheduling mode of
PSCCH(SA) and PSSCH(data) depends on resource pool configuration.

[0056] That is, in this embodiment, the controller is operative to: define a fixed time
and/or frequency relationship between transmission of the control channel and

transmission of the user shared channel of sidelink (also called as one-to-one mapping).

[0057] In this embodiment, the transmitter is operative to: transmit time and/or
frequency position indications for the user shared channels of sidelink to the second
node, so that the time and/or frequency position indications for the control channels of
sidelink can be determined by the second node based on the fixed time and/or frequency
relationship; or transmit time and/or frequency position indications for the control
channels of sidelink to the second node, so that the time and/or frequency position
indications for the user shared channels of sidelink can be determined by the second

node based on the fixed time and/or {requency relationship.

[0058] With this one-to-one mapping, the time and/or frequency position of one of the
control channel and the user shared channel can be determined from that of the other of
the control channel and the user shared channel and the one-to-one mapping

relationship.

[0059] Fig. 7 schematically shows the different subframe scheduling in V2V according

an embodiment of the invention.

[0060] Fig. 7 elaborates how to interpret time/frequency resources in SCI/DCI. The
start time of PSCCH (SA) is specified in standard, for example n+4 in mode 3 assuming
DCI reception time is subframe #n. Start frequency position of PSCCH (SA) is
indicated by F3 in DCI in case of mode 3. The length of PSSCH (data) is determined by
F2. For the retransmission of PSCCH (SA), the timing is determined by F1 and
frequency position is determined by F2. PSCCH(SA) and PSSCH(data) have fixed

time/frequency relation.

[0061] The benefit of above solution is simple and common DCI/SA design and

DCI/SA size is not increased.

[0062] Fig. 8 schematically shows the different subframe scheduling in V2V according

another embodiment of the invention.

[0063] Fig. 8 is to elaborate an example that same DCI/SCI format and/or size is used
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for same subframe scheduling and different subframe scheduling of PSCCH (SA) and
PSSCH (data) but the timing between DCI and PSSCH(data) depends on scheduling

manner (same subframe scheduling or different subframe scheduling).

[0064] In case of same subframe scheduling of PSCCH (SA) and PSSCH (data), the
indication of time/frequency resources in SCI/DCI of V2V is relevant with PSSCH
(data) but the timing between DCI and PSSCH (data) is the smallest integer which is

larger than or equal to 4 assuming UE receives DCI in subframe n.

[0065] In case of different subframe scheduling, the indication of time/frequency
resources in SCI/DCI of V2V is relevant with PSSCH (data) but the timing between
DCI and PSSCH (data) is the smallest integer which is larger than or equal to X

assuming UE receives DCI in subframe n. Here X is larger than 4, for example 6 or 8.

[0066] PSCCH (SA) and associated PSSCH (data) will have fixed time/frequency

relationship (one-by-one mapping).

[0067] Whether to configure the different subframe scheduling or the same subframe
scheduling of PSCCH(SA) and PSSCH(data) depends on resource pool configuration.

[0068] Fig. 8 elaborates how to interpret time/frequency resources in SCI/DCI and
what the new timing is in case of different subframe scheduling. All time/frequency
related fields are used for PSSCH (data) indication, which is the same as same subframe
scheduling. Only difference is the timing between DCI and PSSCH (data) is changed to

n+6 or n+8, which is larger than n+4 assuming DCI is received in subframe n.

[0069] The benefit of above solution is also simple and common DCI/SA design and

DCI/SA size is not increased. In addition, the specification change is very small.

[0070] In summary, in this embodiment, the controller is operative to: if the subframe
scheduling mode indicates the same subframe scheduling of the control channel and the
user shared channel, in the case of base station based transmission mode, there is a first
fixed timing relationship between a downlink control channel transmitting DCI received
by the first node and a start timing for an initial transmission of the user shared channel,
wherein, the first fixed timing relationship is smallest integer which is larger than or
equal to a threshold X, if the subframe scheduling mode indicates the different subframe
scheduling of the control channel and the user shared channel, in the case of base station
based transmission mode, define a second fixed timing relationship between a timing of
downlink control channel transmitting DCI received by second node and a start timing

for initial transmission of the user shared channel, wherein the second fixed timing
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relationship is smallest integer which is larger than or equal to a threshold Y, in which Y

is larger than X.

[0071]

Another embodiment is similar as the above embodiment as shown in Fig. 8§,

which also assumes a new timing between received DCI and PSSCH (data), but the

time/frequency field interpretation is different between DCI and SCI. The following

table 3 and 4 are shown to describe the details.

Table 3 Interpretation on time/frequency resource related fields in DCI

DCI content Interpretation in  same | Interpretation in different
subframe scheduling subframe scheduling
Time gap between initial | time  relation  between | Same as same subframe
transmission and | initial  transmission and | scheduling
retransmission retransmission  of  the
PSSCH (data)
Frequency resource | Frequency resource | Same as same subframe
location of the initial | location of retransmission | scheduling
transmission and | of PSSCH(data) and length
retransmission of PSSCH (data) -joint
coding)
Lowest index of the | frequency position of initial | Same as same subframe

sub-channel allocated to the

initial transmission

transmission of PSSCH

(data)

scheduling

Table 4 Interpretation on time/frequency resource related fields in SCI (SA)

SCI content Interpretation in  same | Interpretation in different
subframe scheduling subframe scheduling

Time gap between initial | time  relation  between | time  relation  between

transmission and | initial  transmission and | initial transmission and

retransmission retransmission  of  the | retransmission  of  the
PSSCH (data) PSCCH (SA)

Frequency resource | Frequency resource | Frequency resource

location of the initial | location of retransmission | location of retransmission

transmission and | of PSSCH(data) and length | of PSCCH(SA) and length

retransmission of PSSCH (data) -joint [ of PSSCH (data) - joint
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coding) coding

[0072] The benefit of the above solution is also simple and common DCI/SA design

and DCI/S A size is not increased.

[0073] Fig. 9 schematically shows the different subframe scheduling in V2V according

another embodiment of the invention.

[0074] In this embodiment, the controller is operative to: if the subframe scheduling
mode indicates the different subframe scheduling of the control channel and the user
shared channel, in the case of SCI, guarantee timing of the transmission of the control

channel not earlier than timing of selection or re-selection decision.

[0075] This embodiment is about some consideration on sensing. As shown in Fig. 9,
basically the sensing mechanism used for the same subframe scheduling could be
reused for the different subframe scheduling. But a UE should guarantee that the

PSCCH (SA) timing is not earlier than the time on resource (re) selection decision.

[0076] Thus, with the embodiments of the invention, the signaling size can be
optimized, the DCI/SA design can be simple and common, the DCI/SA size is not

increased, and the specification change can be very small.

[0077] Fig. 10 schematically shows a flow chart of a method 1000 at a first node

according an embodiment of the invention.

[0078] The method 1000, at a first node, comprises steps of: step S1001, by a
transmitter, transmitting control channels and/or user shared channels to a second node;
and step S1002, by a controller, making different interpretations on time and/or
frequency position indications in a control signaling for transmission of the user shared

channels according to a subframe scheduling mode.

[0079] In an embodiment, the making step S1002 further includes, by the controller: in
a case of base station based transmission mode, the first node is an eNodeB (eNB) or
any other base station and the second node is a user equipment (UE), or the first node is
transmitter UE and the second node is a receiver UE, the making step S1002 further
includes, by the controller: if the subframe scheduling mode indicates same subframe
scheduling of the control channel and the user shared channel, cause the transmitter to
transmit the time and/or frequency position indications for transmission of the user
shared channels in the control signaling to the second node by interpreting the time

and/or frequency position indications as time and/or frequency position indications for
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the user shared channels; and if the subframe scheduling mode indicates different
subframe scheduling of the control channel and the user shared channel, cause the
transmitter to transmit the time and/or frequency position indications for transmission of
the user shared channels in the control signaling to the second node by interpreting the
time and/or frequency position indications as time and/or frequency position indications

for the control channel.

[0080] In an embodiment, in the case of UE autonomous transmission mode, the first
node is a transmitter UE, and the second node is a receiver UE, the making step S1002
further includes, by the controller: if the subframe scheduling mode indicates same
subframe scheduling of the control channel and the user shared channel, interpret the
time and/or frequency position indications in a control signaling as time and/or
frequency position indications for the user shared channels of sidelink, for transmission
of sidelink channels including the control channels and the user shared channels, and if
the subframe scheduling mode indicates different subframe scheduling of the control
channel and the user shared channel, interpret the time and/or frequency position
indications in the control signaling as time and/or frequency position indications for the
control channel of sidelink, for transmission of sidelink channels including the control

channels and the user shared channels.

[0081] In an embodiment, the time and/or frequency position indications include at
least one of: a start timing for initial transmission of a transport block or control channel;
a frequency start position for the initial transmission of a transport block or control
channel; a time gap between the initial transmission and a retransmission of a transport
block or control channel; and a frequency offset between the initial transmission and the
retransmission of a transport block or control channel; length of a transport block,
wherein in the case that the first node is an eNodeB (eNB), and the second node is a
user equipment (UE), the time and/or frequency position indications transmitted by the
eNB in downlink control information (DCI) includes (2), (3), (4) and (5);

[0082] in the case that the first node is a transmitter UE, and the second node is a
receiver UE, the time and/or frequency position indications transmitted by the
transmitter UE in sidelink control information (SCI) includes (3), (4) and (5).

[0083] In an embodiment, the making step S1002 further includes, by the controller:
define a fixed time and/or frequency relationship between transmission of the control

channel and transmission of the user shared channel of sidelink.

[0084] In an embodiment, the making step S1002 further includes, by the controller:
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transmit time and/or frequency position indications for the user shared channels of
sidelink to the second node, so that the time and/or frequency position indications for
the control channels of sidelink can be determined by the second node based on the

fixed time and/or frequency relationship; or

[0085] transmit time and/or frequency position indications for the control channels of
sidelink to the second node, so that the time and/or frequency position indications for
the user shared channels of sidelink can be determined by the second node based on the

fixed time and/or frequency relationship.

[0086] In an embodiment, the making step S1002 further includes, by the controller: if
the subframe scheduling mode indicates the same subframe scheduling of the control
channel and the user shared channel, in the case of base station based transmission
mode, there is a first fixed timing relationship between a downlink control channel
transmitting DCI received by the first node and a start timing for an initial transmission
of the user shared channel, wherein, the first fixed timing relationship is smallest integer
which is larger than or equal to a threshold X, if the subframe scheduling mode
indicates the different subframe scheduling of the control channel and the user shared
channel, in the case of base station based transmission mode, define a second fixed
timing relationship between a timing of downlink control channel transmitting DCI
received by second node and a start timing for initial transmission of the user shared
channel, wherein the second fixed timing relationship is smallest integer which is larger

than or equal to a threshold Y, in which Y is larger than X.

[0087] In an embodiment, the making step S1002 further includes, by the controller: if
the subframe scheduling mode indicates the different subframe scheduling of the control
channel and the user shared channel, in the case of SCI, guarantee timing of the
transmission of the control channel not earlier than timing of selection or re-selection

decision.

[0088] In an embodiment, the control channels include Physical Downlink Control
Channel (PDCCH), Enhanced Physical Downlink Control Channel (EPDCCH) and/or
Physical Sidelink Control Channel (PSCCH), the user shared channel includes Physical
Downlink Shared channel (PDSCH) and/or Physical Sidelink Shared Channel (PSSCH),
and the control signaling includes Downlink Control Information (DCI) and/or Sidelink
Control Information (SCI).

[0089] In an embodiment, the same subframe scheduling mode of the control channels

and the user shared channels is based on resource pool configuration of the user shared
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channels or the control channels, wherein the resource pool consists of time/frequency
resources which could be used for sidelink transmission, and wherein the same
subframe scheduling mode of the control channels and the user shared channels
indicates that the scheduling of the control channels and the user shared channels are
scheduled in a same subframe, and the different subframe scheduling mode of the
control channels and the user shared channels or control channels indicates that the
scheduling of the control channels and the user shared channels are scheduled not in a

same subframe.

[0090] Thus, with the embodiments of the invention, the signaling size can be
optimized, the DCI/SA design can be simple and common, the DCI/SA size is not

increased, and the specification change can be very small.

[0091] Fig. 11 schematically shows a block diagram of a system 1100 at a first node

according to an embodiment of the invention.

[0092] The system 1100, at a first node, comprises: one or more processors 1101; a
memory 1102 coupled with the one or more processors, storing computer programs
therein, when executed by the one or more processors, to perform a method as described
above. The steps of the method and detailed description about the steps are omitted

herein.

[0093] Thus, with the embodiments of the invention, the signaling size can be
optimized, the DCI/SA design can be simple and common, the DCI/SA size is not

increased, and the specification change can be very small.

[0094] In addition, embodiments of the present disclosure can at least provide the

following subject matters.
[0095] (1) An apparatus, at a first node, comprising:

[0096] a transmitter, operative to transmit control channels and/or user shared channels

to a second node; and

[0097] a controller, operative to make different interpretations on time and/or
frequency position indications in a control signaling for transmission of the user shared

channels according to a subframe scheduling mode.
[0098] (2) The apparatus according to (1), wherein,

[0099] the control channels include Physical Downlink Control Channel (PDCCH),
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Enhanced Physical Downlink Control Channel (EPDCCH) and/or Physical Sidelink
Control Channel (PSCCH),

[00100] the user shared channel includes Physical Downlink Shared channel (PDSCH)
and/or Physical Sidelink Shared Channel (PSSCH), and

[00101] the control signaling includes Downlink Control Information (DCI) and/or
Sidelink Control Information (SCI).

[00102] (3) The apparatus according to (1), wherein,

[00103] in a case of base station based transmission mode, the first node is an eNodeB
(eNB) or any other base station and the second node is a user equipment (UE), or the

first node is transmitter UE and the second node is a receiver UE,
[00104] the controller is operative to:

[00105] if the subframe scheduling mode indicates same subframe scheduling of the
control channel and the user shared channel, cause the transmitter to transmit the time
and/or frequency position indications for transmission of the user shared channels in the
control signaling to the second node by interpreting the time and/or frequency position
indications as time and/or frequency position indications for the user shared channels;

and

[00106] if the subframe scheduling mode indicates different subframe scheduling of the
control channel and the user shared channel, cause the transmitter to transmit the time
and/or frequency position indications for transmission of the user shared channels in the
control signaling to the second node by interpreting the time and/or frequency position

indications as time and/or frequency position indications for the control channel.

[00107] (4) The apparatus according to (1), wherein, in the case of UE autonomous
transmission mode, the first node is a transmitter UE, and the second node is a receiver

UE, the controller is operative to:

[00108] if the subframe scheduling mode indicates same subframe scheduling of the
control channel and the user shared channel, interpret the time and/or frequency position
indications in a control signaling as time and/or frequency position indications for the
user shared channels of sidelink, for transmission of sidelink channels including the

control channels and the user shared channels, and

[00109] if the subframe scheduling mode indicates different subframe scheduling of the
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control channel and the user shared channel, interpret the time and/or frequency position
indications in the control signaling as time and/or frequency position indications for the
control channel of sidelink, for transmission of sidelink channels including the control

channels and the user shared channels.

[00110] (5) The apparatus according to (3) or (4), wherein, the same subframe
scheduling mode of the control channels and the user shared channels is based on
resource pool configuration of the user shared channels or the control channels, wherein
the resource pool consists of time/frequency resources which could be used for sidelink

transmission,
[00111] and wherein

[00112] the same subframe scheduling mode of the control channels and the user shared
channels indicates that the scheduling of the control channels and the user shared

channels are scheduled in a same subframe, and

[00113] the different subframe scheduling mode of the control channels and the user
shared channels or control channels indicates that the scheduling of the control channels

and the user shared channels are scheduled not in a same subframe.

[00114] (6) The apparatus according to (1), wherein, the time and/or frequency position

indications include at least one of:
[00115] a start timing for initial transmission of a transport block or control channel;

[00116] a frequency start position for the initial transmission of a transport block or

control channel;

[00117] a time gap between the initial transmission and a retransmission of a transport

block or control channel;

[00118] a frequency offset between the initial transmission and the retransmission of a

transport block or control channel; and
[00119] length of a transport block,

[00120] wherein in the case that the first node is an eNodeB (eNB), and the second
node is a user equipment (UE), the time and/or frequency position indications
transmitted by the eNB in downlink control information (DCT) includes (2), (3), (4) and

(5);
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[00121] in the case that the first node is a transmitter UE, and the second node is a
receiver UE, the time and/or frequency position indications transmitted by the
transmitter UE in sidelink control information (SCI) includes (3), (4) and (5).

[00122] (7) The apparatus according to (6),

[00123] wherein, the controller is operative to, if subframe scheduling mode indicates a

different subframe scheduling of the control channel and the user shared channel:

[00124] interpret a “time gap between initial transmission and retransmission” field in
downlink control information (DCI) / sidelink control information (SCI) as a time

relation between initial transmission and retransmission of the control channel;

[00125] interpret a “frequency resource location of initial transmission and
retransmission” field in DCI/SCI as frequency resource location of retransmission of the

control channel and length of the user shared channel;

[00126] interpret a “lowest index of a sub-channel allocated to initial transmission” in
DCI as a frequency start position of initial transmission of the control channel, if there

is the “lowest index of a sub-channel allocated to initial transmission’ in DCI.
[00127] (7) The apparatus according to (1), wherein, the controller is operative to:

[00128] define a fixed time and/or frequency relationship between transmission of the

control channel and transmission of the user shared channel of sidelink.
[00129] (8) The apparatus according to (7), wherein, the transmitter is operative to:

[00130] transmit time and/or frequency position indications for the user shared channels
of sidelink to the second node, so that the time and/or frequency position indications for
the control channels of sidelink can be determined by the second node based on the

fixed time and/or frequency relationship; or

[00131] transmit time and/or frequency position indications for the control channels of
sidelink to the second node, so that the time and/or frequency position indications for
the user shared channels of sidelink can be determined by the second node based on the

fixed time and/or frequency relationship.
[00132] (9) The apparatus according to (1), wherein, the controller is operative to:

[00133] if the subframe scheduling mode indicates the same subframe scheduling of the

control channel and the user shared channel, in the case of base station based
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transmission mode, there is a first fixed timing relationship between a downlink control
channel transmitting DCI received by the first node and a start timing for an initial

transmission of the user shared channel,

[00134] wherein, the first fixed timing relationship is smallest integer which is larger

than or equal to a threshold X,

[00135] if the subframe scheduling mode indicates the different subframe scheduling of
the control channel and the user shared channel, in the case of base station based
transmission mode, define a second fixed timing relationship between a timing of
downlink control channel transmitting DCI received by second node and a start timing

for initial transmission of the user shared channel,

[00136] wherein the second fixed timing relationship is smallest integer which is larger

than or equal to a threshold Y, in which Y is larger than X.
[00137] (10) The apparatus according to (1), wherein, the controller is operative to:

[00138] if the subframe scheduling mode indicates the different subframe scheduling of
the control channel and the user shared channel, in the case of SCI, guarantee timing of
the transmission of the control channel not earlier than timing of selection or

re-selection decision.
[00139] (12). A method, at a first node, comprising steps of:

[00140] by a transmitter, transmitting control channels and/or user shared channels to a

second node; and

[00141] by a controller, making different interpretations on time and/or frequency
position indications in a control signaling for transmission of the user shared channels

according to a subframe scheduling mode.

[00142] (13) The method according to (12), wherein, the making step further includes,
by the controller:

[00143] in a case of base station based transmission mode, the first node is an eNodeB
(eNB) or any other base station and the second node is a user equipment (UE), or the

first node is transmitter UE and the second node is a receiver UE.
[00144] the making step further includes, by the controller:

[00145] if the subframe scheduling mode indicates same subframe scheduling of the
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control channel and the user shared channel, cause the transmitter to transmit the time
and/or frequency position indications for transmission of the user shared channels in the
control signaling to the second node by interpreting the time and/or frequency position
indications as time and/or frequency position indications for the user shared channels;

and

[00146] if the subframe scheduling mode indicates different subframe scheduling of the
control channel and the user shared channel, cause the transmitter to transmit the time
and/or frequency position indications for transmission of the user shared channels in the
control signaling to the second node by interpreting the time and/or frequency position

indications as time and/or frequency position indications for the control channel.

[00147] (14) The method according to (12), in the case of UE autonomous transmission
mode, the first node is a transmitter UE, and the second node is a receiver UE, the

making step further includes, by the controller:

[00148] if the subframe scheduling mode indicates same subframe scheduling of the
control channel and the user shared channel, interpret the time and/or frequency position
indications in a control signaling as time and/or frequency position indications for the
user shared channels of sidelink, for transmission of sidelink channels including the

control channels and the user shared channels, and

[00149] if the subframe scheduling mode indicates different subframe scheduling of the
control channel and the user shared channel, interpret the time and/or frequency position
indications in the control signaling as time and/or frequency position indications for the
control channel of sidelink, for transmission of sidelink channels including the control

channels and the user shared channels.

[00150] (15) The method according to (12), wherein, the time and/or frequency position

indications include at least one of:
[00151] a start timing for initial transmission of a transport block or control channel;

[00152] a frequency start position for the initial transmission of a transport block or

control channel;

[00153] a time gap between the initial transmission and a retransmission of a transport

block or control channel; and

[00154] a frequency offset between the initial transmission and the retransmission of a

transport block or control channel;
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[00155] length of a transport block,

[00156] wherein in the case that the first node is an eNodeB (eNB), and the second
node is a user equipment (UE), the time and/or frequency position indications
transmitted by the eNB in downlink control information (DCT) includes (2), (3), (4) and

(5);

[00157] in the case that the first node is a transmitter UE, and the second node is a
receiver UE, the time and/or frequency position indications transmitted by the
transmitter UE in sidelink control information (SCI) includes (3), (4) and (5).

[00158] (16) The method according to (12), wherein, the making step further includes,
by the controller:

[00159] define a fixed time and/or frequency relationship between transmission of the

control channel and transmission of the user shared channel of sidelink.

[00160] (17) The method according to (16), wherein, the making step further includes,
by the controller:

[00161] transmit time and/or frequency position indications for the user shared channels
of sidelink to the second node, so that the time and/or frequency position indications for
the control channels of sidelink can be determined by the second node based on the

fixed time and/or frequency relationship; or

[00162] transmit time and/or frequency position indications for the control channels of
sidelink to the second node, so that the time and/or frequency position indications for
the user shared channels of sidelink can be determined by the second node based on the

fixed time and/or frequency relationship.

[00163] (18) The method according to (12), wherein, the making step further includes,
by the controller:

[00164] if the subframe scheduling mode indicates the same subframe scheduling of the
control channel and the user shared channel, in the case of base station based
transmission mode, there is a first fixed timing relationship between a downlink control
channel transmitting DCI received by the first node and a start timing for an initial

transmission of the user shared channel,

[00165] wherein, the first fixed timing relationship is smallest integer which is larger

than or equal to a threshold X,
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[00166] if the subframe scheduling mode indicates the different subframe scheduling of
the control channel and the user shared channel, in the case of base station based
transmission mode, define a second fixed timing relationship between a timing of
downlink control channel transmitting DCI received by second node and a start timing

for initial transmission of the user shared channel,

[00167] wherein the second fixed timing relationship is smallest integer which is larger

than or equal to a threshold Y, in which Y is larger than X.

[00168] (19) The method according to (12), wherein, the making step further includes,
by the controller:

[00169] if the subframe scheduling mode indicates the different subframe scheduling of
the control channel and the user shared channel, in the case of SCI, guarantee timing of
the transmission of the control channel not earlier than timing of selection or

re-selection decision.
[00170] (20) The method according to (12), wherein,

[00171] the control channels include Physical Downlink Control Channel (PDCCH),
Enhanced Physical Downlink Control Channel (EPDCCH) and/or Physical Sidelink
Control Channel (PSCCH),

[00172] the user shared channel includes Physical Downlink Shared channel (PDSCH)
and/or Physical Sidelink Shared Channel (PSSCH), and

[00173] the control signaling includes Downlink Control Information (DCI) and/or
Sidelink Control Information (SCI).

[00174] (21) The method according to (13) or (14), wherein, the same subframe
scheduling mode of the control channels and the user shared channels is based on
resource pool configuration of the user shared channels or the control channels, wherein
the resource pool consists of time/frequency resources which could be used for sidelink

transmission,
[00175] and wherein

[00176] the same subframe scheduling mode of the control channels and the user shared
channels indicates that the scheduling of the control channels and the user shared

channels are scheduled in a same subframe, and

[00177] the different subframe scheduling mode of the control channels and the user
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shared channels or control channels indicates that the scheduling of the control channels

and the user shared channels are scheduled not in a same subframe.
[00178] (22) A system, at a first node, comprising:
[00179] one or more processors;

[00180] a memory coupled with the one or more processors, storing computer programs
therein, when executed by the one or more processors, to perform a method as claimed
in any one of (12)-(19).

[00181] The present disclosure can be realized by software, hardware, or software in
cooperation with hardware. Each functional block used in the description of each
embodiment described above can be realized by an LSI as an integrated circuit, and
each process described in the each embodiment may be controlled by LSI. They may be
individually formed as chips, or one chip may be formed so as to include a part or all of
the functional blocks. They may include a data input and output coupled thereto. The
LSI here may be referred to as an IC, a system LSI, a super LSI, or an ultra LSI
depending on a difference in the degree of integration. However, the technique of
implementing an integrated circuit is not limited to the LSI and may be realized by
using a dedicated circuit or a general-purpose processor. In addition, a FPGA (Field
Programmable Gate Array) that can be programmed after the manufacture of the LSI or
a reconfigurable processor in which the connections and the settings of circuits cells

disposed inside the LSI can be reconfigured may be used.

[00182] Examples of several embodiments of the present disclosure have been
described in detail above, with reference to the attached illustrations of specific
embodiments. Because it is not possible, of course, to describe every conceivable
combination of components or techniques, those skilled in the art will appreciate that
various modifications may be made to the above described embodiments without
departing from the scope of the present disclosure. For example, it will be readily
appreciated that although the above embodiments are described with reference to parts
of a 3GPP network, an embodiment of the present disclosure will also be applicable to
like networks, such as a successor of the 3GPP network, having like functional

components.

[00183] Therefore, in particular, the terms 3GPP and associated or related terms used in
the above description and in the enclosed drawings and any appended claims now or in

the future are to be interpreted accordingly.
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[00184] The present disclosure can be realized by software, hardware, or software in
cooperation with hardware. Each functional block used in the description of each
embodiment described above can be realized by an LSI as an integrated circuit, and
each process described in the each embodiment may be controlled by LSI. They may be
individually formed as chips, or one chip may be formed so as to include a part or all of
the functional blocks. They may include a data input and output coupled thereto. The
LSI here may be referred to as an IC, a system LSI, a super LSI, or an ultra LSI
depending on a difference in the degree of integration. However, the technique of
implementing an integrated circuit is not limited to the LSI and may be realized by
using a dedicated circuit or a general-purpose processor. In addition, a FPGA (Field
Programmable Gate Array) that can be programmed after the manufacture of the LSI or
a reconfigurable processor in which the connections and the settings of circuits cells

disposed inside the LSI can be reconfigured may be used.

[00185] Notably, modifications and other embodiments of the disclosed disclosure(s)
will come to mind to one skilled in the art having the benefit of the teachings presented
in the foregoing descriptions and the associated drawings. Therefore, it is to be
understood that the disclosure(s) is/are not to be limited to the specific embodiments
disclosed and that modifications and other embodiments are intended to be included
within the scope of this disclosure. Although specific terms may be employed herein,

they are used in a generic and descriptive sense only and not for purposes of limitation.
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1.

CLAIMS
An apparatus, at a first node, comprising:

a transmitter, operative to transmit control channels and/or user shared channels

to a second node; and

a controller, operative to make different interpretations on time and/or
frequency position indications in a control signaling for transmission of the

user shared channels according to a subframe scheduling mode.
The apparatus according to claim 1, wherein,

the control channels include Physical Downlink Control Channel (PDCCH),
Enhanced Physical Downlink Control Channel (EPDCCH) and/or Physical
Sidelink Control Channel (PSCCH),

the user shared channel includes Physical Downlink Shared channel (PDSCH)
and/or Physical Sidelink Shared Channel (PSSCH), and

the control signaling includes Downlink Control Information (DCI) and/or
Sidelink Control Information (SCI).

The apparatus according to claim 1, wherein,

in a case of base station based transmission mode, the first node is an eNodeB
(eNB) or any other base station and the second node is a user equipment (UE), or

the first node is transmitter UE and the second node is a receiver UE,
the controller is operative to:

if the subframe scheduling mode indicates same subframe scheduling of the
control channel and the user shared channel, cause the transmitter to transmit the
time and/or frequency position indications for transmission of the user shared
channels in the control signaling to the second node by interpreting the time
and/or frequency position indications as time and/or frequency position

indications for the user shared channels; and

if the subframe scheduling mode indicates different subframe scheduling of the
control channel and the user shared channel, cause the transmitter to transmit the
time and/or frequency position indications for transmission of the user shared

channels in the control signaling to the second node by interpreting the time
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and/or frequency position indications as time and/or frequency position

indications for the control channel.

The apparatus according to claim 1, wherein, in the case of UE autonomous
transmission mode, the first node is a transmitter UE, and the second node is a

receiver UE, the controller is operative to:

if the subframe scheduling mode indicates same subframe scheduling of the control
channel and the user shared channel, interpret the time and/or frequency position
indications in a control signaling as time and/or frequency position indications for
the user shared channels of sidelink, for transmission of sidelink channels including

the control channels and the user shared channels, and

if the subframe scheduling mode indicates different subframe scheduling of the
control channel and the user shared channel, interpret the time and/or frequency
position indications in the control signaling as time and/or frequency position
indications for the control channel of sidelink, for transmission of sidelink channels

including the control channels and the user shared channels.

The apparatus according to claim 3 or 4, wherein, the same subframe scheduling
mode of the control channels and the user shared channels is based on resource
pool configuration of the user shared channels or the control channels, wherein the
resource pool consists of time/frequency resources which could be used for

sidelink transmission,
and wherein

the same subframe scheduling mode of the control channels and the user shared
channels indicates that the scheduling of the control channels and the user shared

channels are scheduled in a same subframe, and

the different subframe scheduling mode of the control channels and the user shared
channels or control channels indicates that the scheduling of the control channels

and the user shared channels are scheduled not in a same subframe.

The apparatus according to claim 1, wherein, the time and/or frequency position

indications include at least one of:
(6) a start timing for initial transmission of a transport block or control channel;

(7) a frequency start position for the initial transmission of a transport block or
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7.

control channel;

(8) a time gap between the initial transmission and a retransmission of a transport

block or control channel;

(9) a frequency offset between the initial transmission and the retransmission of a

transport block or control channel; and
(10)length of a transport block,

wherein in the case that the first node is an eNodeB (eNB), and the second node
is a user equipment (UE), the time and/or frequency position indications
transmitted by the eNB in downlink control information (DCI) includes (2), (3),
(4) and (5);

in the case that the first node is a transmitter UE, and the second node is a
receiver UE, the time and/or frequency position indications transmitted by the
transmitter UE in sidelink control information (SCI) includes (3), (4) and (5).

The apparatus according to claim 6,

wherein, the controller is operative to, if subframe scheduling mode indicates a

different subframe scheduling of the control channel and the user shared channel:

interpret a “time gap between initial transmission and retransmission” field in
downlink control information (DCI) / sidelink control information (SCI) as a time

relation between initial transmission and retransmission of the control channel;

interpret a “frequency resource location of initial transmission and retransmission”
field in DCI/SCI as frequency resource location of retransmission of the control

channel and length of the user shared channel;

interpret a “lowest index of a sub-channel allocated to initial transmission” in DCI
as a frequency start position of initial transmission of the control channel, if there is

the “lowest index of a sub-channel allocated to initial transmission” in DCI.
The apparatus according to claim 1, wherein, the controller is operative to:

define a fixed time and/or frequency relationship between transmission of the

control channel and transmission of the user shared channel of sidelink.

9. The apparatus according to claim 7, wherein, the transmitter is operative to:
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transmit time and/or frequency position indications for the user shared channels of
sidelink to the second node, so that the time and/or frequency position indications
for the control channels of sidelink can be determined by the second node based

on the fixed time and/or frequency relationship; or

transmit time and/or frequency position indications for the control channels of
sidelink to the second node, so that the time and/or frequency position indications
for the user shared channels of sidelink can be determined by the second node

based on the fixed time and/or frequency relationship.

10. The apparatus according to claim 1, wherein, the controller is operative to:

if the subframe scheduling mode indicates the same subframe scheduling of the
control channel and the user shared channel, in the case of base station based
transmission mode, there is a first fixed timing relationship between a downlink
control channel transmitting DCI received by the first node and a start timing for an

initial transmission of the user shared channel,

wherein, the first fixed timing relationship is smallest integer which is larger than or
equal to a threshold X,

if the subframe scheduling mode indicates the different subframe scheduling of
the control channel and the user shared channel, in the case of base station based
transmission mode, define a second fixed timing relationship between a timing of
downlink control channel transmitting DCI received by second node and a start

timing for initial transmission of the user shared channel,

wherein the second fixed timing relationship is smallest integer which is larger

than or equal to a threshold Y, in which Y is larger than X.

11. The apparatus according to claim 1, wherein, the controller is operative to:

if the subframe scheduling mode indicates the different subframe scheduling of the
control channel and the user shared channel, in the case of SCI, guarantee timing of
the transmission of the control channel not earlier than timing of selection or

re-selection decision.

12. A method, at a first node, comprising:

by a transmitter, transmitting control channels and/or user shared channels to a

second node; and
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13.

14.

by a controller, making different interpretations on time and/or frequency
position indications in a control signaling for transmission of the user shared

channels according to a subframe scheduling mode.

The method according to claim 12, wherein, the making step further includes, by

the controller:

in a case of base station based transmission mode, the first node is an eNodeB
(eNB) or any other base station and the second node is a user equipment (UE), or

the first node is transmitter UE and the second node is a receiver UE
the making step further includes, by the controller:

if the subframe scheduling mode indicates same subframe scheduling of the
control channel and the user shared channel, cause the transmitter to transmit the
time and/or frequency position indications for transmission of the user shared
channels in the control signaling to the second node by interpreting the time
and/or frequency position indications as time and/or frequency position

indications for the user shared channels; and

if the subframe scheduling mode indicates different subframe scheduling of the
control channel and the user shared channel, cause the transmitter to transmit the
time and/or frequency position indications for transmission of the user shared
channels in the control signaling to the second node by interpreting the time
and/or frequency position indications as time and/or frequency position

indications for the control channel.

The method according to claim 12, in the case of UE autonomous transmission
mode, the first node is a transmitter UE, and the second node is a receiver UE, the

making step further includes, by the controller:

if the subframe scheduling mode indicates same subframe scheduling of the
control channel and the user shared channel, interpret the time and/or frequency
position indications in a control signaling as time and/or frequency position
indications for the user shared channels of sidelink, for transmission of sidelink

channels including the control channels and the user shared channels, and

if the subframe scheduling mode indicates different subframe scheduling of the
control channel and the user shared channel, interpret the time and/or frequency

position indications in the control signaling as time and/or frequency position
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15.

indications for the control channel of sidelink, for transmission of sidelink

channels including the control channels and the user shared channels.

The method according to claim 12, wherein, the time and/or frequency position

indications include at least one of:
a start timing for initial transmission of a transport block or control channel;

a frequency start position for the initial transmission of a transport block or control

channel;

a time gap between the initial transmission and a retransmission of a transport block

or control channel; and

a frequency offset between the initial transmission and the retransmission of a

transport block or control channel;
length of a transport block,

wherein in the case that the first node is an eNodeB (eNB), and the second node is a
user equipment (UE), the time and/or frequency position indications transmitted by
the eNB in downlink control information (DCI) includes (2), (3), (4) and (5);

in the case that the first node is a transmitter UE, and the second node is a receiver
UE, the time and/or frequency position indications transmitted by the transmitter
UE in sidelink control information (SCI) includes (3), (4) and (5).

16. The method according to claim 12, wherein, the making step further includes, by

the controller:

define a fixed time and/or frequency relationship between transmission of the

control channel and transmission of the user shared channel of sidelink.

17. The method according to claim 16, wherein, the making step further includes, by

the controller:

transmit time and/or frequency position indications for the user shared channels of
sidelink to the second node, so that the time and/or frequency position indications
for the control channels of sidelink can be determined by the second node based

on the fixed time and/or frequency relationship; or

transmit time and/or frequency position indications for the control channels of

sidelink to the second node, so that the time and/or frequency position indications
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19.

20

for the user shared channels of sidelink can be determined by the second node

based on the fixed time and/or frequency relationship.

. The method according to claim 12, wherein, the making step further includes, by

the controller:

if the subframe scheduling mode indicates the same subframe scheduling of the
control channel and the user shared channel, in the case of base station based
transmission mode, there is a first fixed timing relationship between a downlink
control channel transmitting DCI received by the first node and a start timing for an

initial transmission of the user shared channel,

wherein, the first fixed timing relationship is smallest integer which is larger than or
equal to a threshold X,

if the subframe scheduling mode indicates the different subframe scheduling of
the control channel and the user shared channel, in the case of base station based
transmission mode, define a second fixed timing relationship between a timing of
downlink control channel transmitting DCI received by second node and a start

timing for initial transmission of the user shared channel,

wherein the second fixed timing relationship is smallest integer which is larger

than or equal to a threshold Y, in which Y is larger than X.

The method according to claim 12, wherein, the making step further includes, by

the controller:

if the subframe scheduling mode indicates the different subframe scheduling of the
control channel and the user shared channel, in the case of SCI, guarantee timing of
the transmission of the control channel not earlier than timing of selection or

re-selection decision.

. A system, at a first node, comprising:

one or more processors;

a memory coupled with the one or more processors, storing computer programs
therein, when executed by the one or more processors, to perform a method as

claimed in any one of claims 12-19.
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