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(57) Abstract: The present application discloses a method and an apparatus for HARQ-ACK feedback information transmission in a
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tion that is indicated by current system information and does not support traffic adaptive UE, to learn implicit resources of PUCCH,;
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Description

Title of Invention: METHOD AND APPARATUS FOR HARQ-

ACK TRANSMISSION IN TRAFFIC ADAPTIVE TDD SYSTEM

[1]

[2]

[3]

[4]

[5]
[6]

Technical Field

The present application relates to radio communication technologies, and more par-
ticularly to a method and an apparatus for transmitting Hybrid Automatic Repeat
reQuest-Acknowledge (HARQ-ACK) of Physical Downlink Shared Channel (PDSCH)
in a traffic adaptive Time Division Duplexing (TDD) system when a TDD uplink and

downlink configuration of cell dynamically changes with uplink and downlink traffic.

Background Art

Long Term Evolution (LTE) technology supports a Frequency Division Duplexing
(FDD) mode and a TDD mode.

Figure 1 is a schematic diagram illustrating the frame structure in a LTE TDD
system. In the LTE TDD system, the length of each radio frame is 10ms, and each
radio frame is divided into two half frames with the length of Sms. Each half frame
contains 8 time slots with the length of 0.5ms and 3 special domains with the length of
Ims. The 3 special domains contain a Downlink Pilot Time Slot (DwPTS), a Guard
Partition (GP) and an Uplink Pilot Time Slot (UpPTS), and each subframe is composed
of two continuous time slots.

The transmission in the TDD system includes transmission from a base station to
User Equipment (UE) (called downlink transmission) and transmission from the UE to
the base station (called uplink transmission). According to the frame structure shown
in Figure 1, the uplink transmission and the downlink transmission in each 10ms
period of time share 10 subframes, and each subframe is assigned to the uplink
transmission or the downlink transmission. The subframe assigned to the uplink
transmission is called an uplink subframe, and the subframe assigned to the downlink
transmission is called a downlink subframe. The TDD system supports 7 types of
uplink and downlink configurations, as shown in Table 1. "D" in Table 1 indicates
downlink subframes, "U" indicates uplink subframes, and "S" indicates special
subframes containing the above 3 special domains.

[Table 1]
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TDD UL/DL| switching subframe index
configuration pointpertod |0 | 1|2 (3 |4|5|6|7 |89

index
0 5 ms DS|fgjgu|bD|S|uUju|U
1 5 ms DIS|UjU/D|D|S|UU|ID
2 5 ms D S|U/D DI DIS|UD|D
3 10ms |D/S|{UUUID|D|D D|D
4 10ms |[DIS|UU|DID|D|DD|D
5 10ms |[D/S|{UD|DID|D|/DD|D
6 10ms |[DS|{UU|UID|S|UU|D

[7]

[8]

[9]
[10]

In order to increase the transmission rate of users, a LTE technology of high version
is put forward. A LTE TDD system of high version and the LTE TDD system have the
same HARQ transmission timing. The HARQ transmission timing of downlink data in
the LTE TDD system and the LTE TDD system of high version will be illustrated
hereinafter.

The HARQ-ACK of PDSCH may be transmitted in a Physical Uplink Shared
Channel (PUSCH) and a Physical Uplink Control Channel (PUCCH). For a timing
from the PDSCH to the PUCCH, suppose the UE transmits the HARQ-ACK in the
PUCCH of uplink subframe 7, the PUCCH indicates the PDSCH in downlink
subframe n-k and the HARQ-ACK released by Semi-Persistent Scheduling (SPS),
where kK. The value of K is defined in Table 2, and K is a set of M elements, rep-
resented as {ko, ki, ...ky 1 }. K relates to the serial number of subframe and TDD uplink
and downlink and is called a downlink association set, and element & is called a
downlink association element. Hereinafter, downlink subframes corresponding to the
downlink association set are called a bundling window, i.e. for all k elements in K, the
downlink subframes are a set {n-k, k€K} composed of n-k elements. In a PUCCH
subframe, each PDSCH of each downlink subframe is assigned PUCCH resources for
transmitting the HARQ-ACK.

[Table 2]
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TDD UL/DL subframe »

configuration index | o [ | 2 3 4 |56 7 819
0 - - 6 - 4 |-~ ) - 4
1 |- 7.6 4 - 1-1 7.6 |4
2 - - 8,7.4,6 - - |-1-187.460
3 - - 7,6, 11 6,5 5.41- |- -
4 - - 12,8,7,11 6,547 - |-]- -
3 - - ]13,12.,9.8,7,5.4, 11,6 - T -
6 - - 7 7 5 1-1- 7 7

[11] With the increasing requirements of users on data transmission rate, a traffic adaptive

[12]

[13]

TDD technology is put forward in the LTE of high version. Through dynamically
adjusting the ratio between uplink subframes and downlink subframes, the current
uplink and downlink configuration more accords with the ratio between the current
uplink traffic and downlink traffic, thereby improving the uplink and downlink peak
rate of users and system throughput.

In the traffic adaptive TDD system, a TDD uplink and downlink configuration
followed by the HARQ-ACK timing from the PDSCH to the PUCCH may be different
from an actual TDD uplink and downlink configuration. For example, high-layer
signaling or physical layer signaling may indicate a reference TDD uplink and
downlink configuration, and whatever the actual TDD uplink and downlink con-
figuration is, the HARQ-ACK of PDSCH is transmitted according to the HARQ-ACK
timing corresponding to the reference TDD uplink and downlink configuration
indicated by the high-layer signaling or the physical layer signaling. For example, if
the indicated reference TDD uplink and downlink configuration is TDD uplink and
downlink configuration 2 and the actual TDD uplink and downlink configuration is
TDD uplink and downlink configuration 0, 1 or 6, because downlink subframes of the
actual TDD uplink and downlink configuration are a subset of downlink subframes of
the reference TDD uplink and downlink configuration, all downlink subframes of the
actual TDD uplink and downlink configuration may obtain uplink subframes for
transmitting the HARQ-ACK of PDSCH.

In an actual system, UE of high version and backward UE coexist. For the HARQ-
ACK timing from the PDSCH to the PUCCH, the backward UE and the UE of high
version may follow different TDD uplink and downlink configurations. For different
TDD uplink and downlink configurations, when the HARQ-ACK of downlink data is
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transmitted on the same one uplink subframe, there are different bundling windows, as

shown in Figure 2.
Letters "D" and "S" in subframes shown in Figures indicate downlinks subframes,

and letter "U" indicates downlink subframes. The UE of high version transmits the
HARQ-ACK of PDSCH according to the HARQ-ACK timing of TDD uplink and
downlink configuration 2, where the TDD uplink and downlink configuration used by
the UE of high version is the reference TDD uplink and downlink configuration
indicated by the high-layer signaling or the physical layer signaling. The backward UE
uses the HARQ-ACK timing of TDD uplink and downlink configuration 0, where the
TDD uplink and downlink configuration used by the backward UE is a TDD uplink
and downlink configuration indicated in system information (e.g., a System In-
formation Block 1 (SIB1)) by a TDD UE that does not support a traffic adaptive. When
the UE of high version and the backward UE transmit the HARQ-ACK of PDSCH on
the same uplink subframe 2 according to respective HARQ-ACK timing, what the UE
of high version transmits is the HARQ-ACK of downlink subframes 4, 5, 6 and 8, and
what the backward UE transmits is the HARQ-ACK of downlink subframe 6. For the
resources needed for transmitting the HARQ-ACK of downlink subframes 4, 5, 6 and
8 corresponding to the UE of high version, the downlink subframe 6 corresponding to
the backward UE has PUCCH format 1a/1b resources on the uplink subframe 2, and
the downlink subframes 4, 5 and 8 have no the PUCCH format 1a/1b resources on the
uplink subframe 2, where the PUCCH format 1a/1b resources are obtained according
to the smallest Control Channel Element (CCE) index for scheduling the PDCCH.

For the UE of high version, if PUCCH resources are reserved for each downlink
subframe according to conventional technologies, because the number of downlink
subframes in the reference TDD uplink and downlink configuration indicated by the
high-layer signaling or the physical layer signaling is larger than the number of
actually configured downlink subframes, so much PUCCH resources are not needed,
thereby wasting the PUCCH resources.

As can be seen, when the HARQ-ACK of PDSCH in the traffic adaptive TDD
system is transmitted, there is a problem how the UE of high version is compatible
with the backward UE and a problem that the PUCCH resources are wasted in the prior
art.

Disclosure of Invention
Technical Problem
The present application provides a HARQ-ACK transmission method and apparatus

in a traffic adaptive TDD system, so as to make UE of high version compatible with

backward UE and solve the problem that PUCCH resources are wasted.
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Solution to Problem

The HARQ-ACK transmission method in the traffic adaptive TDD system provided
by the present application includes:

receiving, by User Equipment (UE), a System Information Block (SIB), and
obtaining TDD uplink and downlink configuration that is indicated by current system
information and does not support dynamical traffic adaptive UE, to know implicit
resources of Physical Uplink Control Channel (PUCCH);

obtaining, by the UE, a HARQ-ACK timing supporting the dynamical traffic
adaptive UE; and

transmitting, by the UE according to the obtained HARQ-ACK timing, HARQ-ACK
on determined PUCCH resources by using a determined PUCCH format.

Preferably, the HARQ-ACK is transmitted by using PUCCH format 3.

A preferred method of determining PUCCH resources and PUCCH format used for
HARQ-ACK transmission includes:

Transmit Power Control (TPC) element in a Physical Downlink Control Channel
(PDCCH) scheduling a Physical Downlink Shared Channel (PDSCH) on all downlink
subframes in a HARQ-ACK bundling window are used as HARQ-ACK Resource In-
dicators (ARIs), which indicate PUCCH format 3 resources for transmitting the
HARQ-ACK; and a power control command of PDCCH format 3/3A is used to
implement the power control of the PUCCH transmitting the HARQ-ACK; and

the UE transmits the HARQ-ACK on the PUCCH format 3 resources indicated by
the ARIs.

Another preferred method of determining PUCCH resources and PUCCH format
used for HARQ-ACK transmission includes:

TPC element in a PDCCH on downlink subframes in a bundling window are used as
a power control command of the PUCCH transmitting the HARQ-ACK, wherein the
downlink subframes' Downlink Assignment Index (DAI) is equal to 1 and the
downlink subframes have implicit resources, and TPC element in a PDCCH on the
other downlink subframes are used as ARIs which indicate PUCCH format 3 resources
for transmitting the HARQ-ACK;

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1, and the downlink subframe has implicit resources, the UE transmits the HARQ-
ACK on the implicit resources by using PUCCH format 1a/1b; and

when the UE receives the PDCCH of downlink subframes whose DAI is unequal to 1
or only receives the PDCCH of downlink subframe whose DAI is equal to 1 and that
has no implicit resources, the UE transmits the HARQ-ACK by using the PUCCH
format 3 on the PUCCH format 3 resources obtained according to the ARIs in the
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PDCCH.

Another preferred method of determining PUCCH resources and PUCCH format
used for HARQ-ACK transmission includes:

the UE obtains PUCCH format 1a/1b resources corresponding to each bundling
window through high-layer signaling, TPC element in a PDCCH on downlink
subframes whose DAI is unequal to 1 are used as ARIs, which indicate the PUCCH
format 3 resources for transmitting the HARQ-ACK, and TPC element in a PDCCH on
downlink subframe whose DAI is equal to 1 are used as a power control command of
the PUCCH transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1, the UE transmits the HARQ-ACK by using the PUCCH format 1a/1b on the
PUCCH format 1a/1b resources obtained according to high-layer signaling; when the
UE receives the PDCCH of downlink subframes whose DAI is unequal to 1, the UE
transmits the HARQ-ACK by using the PUCCH format 3 on the PUCCH format 3
resources obtained according to the ARIs in the PDCCH.

Another preferred method of determining PUCCH resources and PUCCH format
used for HARQ-ACK transmission includes:

the UE obtains PUCCH format 1a/1b resources corresponding to each bundling
window through high-layer signaling, TPC element in a PDCCH on downlink
subframes whose DAI is unequal to 1 are used as ARIs, which indicate the PUCCH
format 3 resources for transmitting the HARQ-ACK, and TPC element in a PDCCH on
downlink subframe whose DAI is equal to 1 are used as a power control command of
the PUCCH transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1, and the downlink subframe has implicit resources, the UE transmits the HARQ-
ACK on the implicit resources by using the PUCCH format 1a/1b; when the UE
receives the PDCCH of downlink subframes whose DAI is equal to 1, and the
downlink subframes have no implicit resources, the UE transmits the HARQ-ACK by
using the PUCCH format 1a/1b on the PUCCH format 1a/1b resources obtained
according to the high-layer signaling; when the UE receives the PDCCH of downlink
subframes whose DAI is unequal to 1, the UE transmits the HARQ-ACK by using the
PUCCH format 3 on the PUCCH format 3 resources obtained according to the ARIs in
the PDCCH.

Another preferred method of determining PUCCH resources and PUCCH format
used for HARQ-ACK transmission includes:

TPC element in a PDCCH on downlink subframes having implicit resources are used
as a power control command of the PUCCH transmitting the HARQ-ACK, and TPC

element in a PDCCH on downlink subframes having no implicit resources are used as
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ARIs, which indicate the PUCCH format 3 resources for transmitting the HARQ-ACK;
and

when the UE receives the PDCCH of downlink subframes having the implicit
resources, the UE transmits the HARQ-ACK on the implicit resources by using
PUCCH format 1b or PUCCH format 1a/1b with a channel selection ; when the UE
receives the PDCCH of downlink subframes having no implicit resources, the UE
transmits the HARQ-ACK by using the PUCCH format 3 on the PUCCH format 3
resources obtained according to the ARIs in the PDCCH.

Another preferred method of determining the PUCCH resources and PUCCH format
used for the HARQ-ACK transmission includes:

the UE obtains the PUCCH format 3 resource corresponding to each bundling
window through the high-layer signaling, and the TPC element in the PDCCH on all
downlink subframes within each bundling window are used as a power control
command of the PUCCH transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1, and the downlink subframe has implicit resources, the UE transmits the HARQ-
ACK on the implicit resources by using the PUCCH format 1a/1b. If the downlink
subframe has no implicit resources, the UE transmits the HARQ-ACK by using the
PUCCH format 3 on the PUCCH format 3 resources obtained according to the high-
layer signaling. When the UE receives the PDCCH of downlink subframe whose DAI
is unequal to 1, the UE transmits the HARQ-ACK by using the PUCCH format 3 on
the PUCCH format 3 resources obtained according to the ARIs in the PDCCH.

Another preferred method of determining the PUCCH resources and PUCCH format
used for the HARQ-ACK transmission includes:

the UE obtains the PUCCH format 3 resource corresponding to each bundling
window through the high-layer signaling, and the TPC element in the PDCCH on the
downlink subframes whose DAI is unequal to 1 are used as a power control command
of the PUCCH transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1, and the downlink subframe has implicit resources, the UE transmits the HARQ-
ACK on the implicit resources by using the PUCCH format 1a/1b. If the downlink
subframe has no implicit resources, the UE transmits the HARQ-ACK by using the
PUCCH format 3 on the PUCCH format 3 resources obtained according to the high-
layer signaling. When the UE receives the PDCCH of downlink subframe whose DAI
is unequal to 1, the UE transmits the HARQ-ACK by using the PUCCH format 3 on
the PUCCH format 3 resources obtained according to the ARIs in the PDCCH.

Preferably, the HARQ-ACK is transmitted by using PUCCH format 1b with a

channel selection.
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In this case, a preferred method of determining PUCCH resources and PUCCH

format used for HARQ-ACK transmission includes:
TPC element in a PDCCH on downlink subframes having implicit resources are used

as a power control command of the PUCCH transmitting the HARQ-ACK, and TPC
element in a PDCCH on downlink subframes having no implicit resources are used as
ARIs, which indicate PUCCH format 1a/1b resources for transmitting the HARQ-
ACK; and

the UE transmits the HARQ-ACK by using the PUCCH format 1b with the channel
selection on the implicit resources or the PUCCH format 1a/1b resources obtained
according to the ARIs in the PDCCH.

Another preferred method of determining PUCCH resources and PUCCH format
used for HARQ-ACK transmission includes:

TPC element in a PDCCH on all downlink subframes in a bundling window are used
as a power control command of the PUCCH transmitting the HARQ-ACK; the UE
obtains PUCCH format 1a/1b resource for each downlink subframe having no implicit
resources according to high-layer signaling; and

the UE transmits the HARQ-ACK by using the PUCCH format 1b with the channel
selection on the implicit resources or the PUCCH format 1a/1b resources obtained
according to the high-layer signaling.

Another preferred method of determining PUCCH resources and PUCCH format
used for HARQ-ACK transmission includes:

TPC element in a PDCCH on all downlink subframes in a bundling window are used
as ARIs, which indicate PUCCH format 1a/1b resources for transmitting the HARQ-
ACK, and a power control command of PDCCH format 3/3A is used to implement the
power control of the PUCCH transmitting the HARQ-ACK; and

the UE transmits the HARQ-ACK by using the PUCCH format 1b with the channel
selection on the implicit resources or the PUCCH format 1a/1b resources obtained
according to the ARIs in the PDCCH.

As can be seen from the above solution, the HARQ-ACK transmission method in the
traffic adaptive TDD system provided by the present application discloses the PUCCH
resource mapping method and the method of determining the PUCCH format used for
HARQ-ACK transmission, thereby dynamically adjusting the assigned PUCCH
resources according to actual uplink and downlink configuration when the uplink and
downlink configuration changes dynamically. Moreover, the existent PUCCH
resources can be fully utilized, thereby effectively saving the physical resources of

uplink subframes.

Brief Description of Drawings
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[56] Figure 1 is a schematic diagram illustrating the frame structure in a LTE TDD
system.

[57] Figure 2 is a schematic diagram illustrating problems in the prior art.

[58] Figure 3 is a flowchart illustrating a HARQ-ACK transmission method in a traffic
adaptive TDD system according to the present application.

[59] Figure 4 is a schematic diagram of obtaining resources and format used for HARQ-
ACK transmission according to a first embodiment of the present application.

[60] Figure 5 is a schematic diagram of obtaining resources and format used for HARQ-
ACK transmission according to a second embodiment of the present application.

[61] Figure 6 is a schematic diagram of obtaining resources and format used for HARQ-
ACK transmission according to a third embodiment of the present application.

[62] Figure 7 is a schematic diagram of obtaining resources and format used for HARQ-
ACK transmission according to a fourth embodiment of the present application.

[63] Figure 8 is a schematic diagram of obtaining resources and format used for HARQ-
ACK transmission according to the fourth embodiment of the present application.

[64] Figure 9 is a schematic diagram of obtaining resources and format used for HARQ-
ACK transmission according to a fifth embodiment of the present application.

[65] Figure 10 is a schematic diagram of obtaining resources and format used for HARQ-
ACK transmission according to a sixth embodiment of the present application.

[66] Figure 11 is a schematic diagram of obtaining resources and format used for HARQ-
ACK transmission according to a seventh embodiment of the present application.

[67] Figure 12 is a schematic diagram of obtaining resources and format used for HARQ-
ACK transmission according to an eighth embodiment of the present application.

[68] Figure 13 is a block diagram of an user equipment in accordance with en em-
bodiment of the present invention.
Mode for the Invention

[69] In order to make the object, technical solution and merits of the present application
clearer, the present application will be illustrated in detail hereinafter with reference to
the accompanying drawings and specific embodiments.

[70] The concept of PUCCH implicit resources is illustrated herein. In LTE Release8, for

a PDSCH scheduled by a PDCCH on a downlink subframe, the HARQ-ACK of the
PDSCH is transmitted on corresponding uplink subframes. The PUCCH format 1a/1b
resources for transmitting the HARQ-ACK are obtained through scheduling the
PDCCH of the PDSCH, i.e., the PUCCH format 1a/1b resources are obtained
according to the lowest CCE index of the PDCCH. Herein, the PUCCH format 1a/1b
resources obtained according to the lowest CCE index of the PDCCH are called

implicit resources.
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[71] Figure 3 is a flowchart illustrating a HARQ-ACK transmission method in a traffic
adaptive TDD system according to the present application.

[72] In block 301, UE receives SIB1 and obtains TDD uplink and downlink configuration
that is indicated in the current system information and does not support dynamical
traffic adaptive UE, to obtain the implicit resources of PUCCH.

[73] According to this block, the UE can obtain the implicit resources of PUCCH
according to the TDD uplink and downlink configuration that does not support the
dynamical traffic adaptive UE.

[74] In block 302, the UE obtains a HARQ-ACK timing supporting the dynamical traffic
adaptive UE.

[75] For example, through receiving high-layer signaling, the UE may obtain the HARQ-
ACK timing supporting the dynamical traffic adaptive UE.

[76] In block 303, according to the HARQ-ACK timing, the UE transmits HARQ-ACK
by using a specific PUCCH format on PUCCH resources determined according to a
specific method.

[77] Preferred methods of determining the PUCCH resources and PUCCH format used for
the HARQ-ACK transmission in block 303 are illustrated hereinafter.

[78] 1) When the HARQ-ACK is transmitted by using PUCCH format 3, the present ap-
plication provides five preferred methods.

[79] A first method of determining the PUCCH resources and PUCCH format used for the
HARQ-ACK transmission includes:

[80] Transmit Power Control (TPC) element in a PDCCH that schedules a PDSCH on all
downlink subframes in a HARQ-ACK bundling window are all used as HARQ-ACK
Resource Indicators (ARIs), which indicate PUCCH format 3 resources for
transmitting the HARQ-ACK for the UE;

[81] the UE transmits the HARQ-ACK on the PUCCH format 3 resources indicated by
the ARIs; and

[82] a power control command of PUCCH format 3/3A is used to implement the power
control of the PUCCH transmitting the HARQ-ACK.

[83] A first embodiment is illustrated hereinafter.

[84] Suppose the TDD uplink and downlink configuration that is indicated by the current

system information obtained by the UE from the SIB1 and does not support the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 1, the TDD
uplink and downlink configuration used by the HARQ-ACK timing that is obtained by
the UE through receiving the high-layer signaling and supports the dynamical traffic
adaptive UE is TDD uplink and downlink configuration 2, and the TPC element in the
PDCCH that schedules the PDSCH on downlink subframes 4, 5, 6 and 8 in the HARQ-
ACK bundling window transmitting the HARQ-ACK on uplink subframe 2 are all
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used as ARIs, which indicate the PUCCH format 3 resources for transmitting the
HARQ-ACK.

And thus, when the UE receives the PDCCH from one or more than one of downlink
subframes 4, 5, 6 and &, the TPC element in the PDCCH are all used as the ARIs. That
is to say, when the UE receives the PDCCH from one or more than one of downlink
subframes 4, 5, 6 and 8, the PUCCH format 3 resources indicated by the ARIs in the
PDCCH are used to transmit the HARQ-ACK, as shown in Figure 4.

A second method of determining the PUCCH resources and PUCCH format used for
the HARQ-ACK transmission includes:

when a downlink subframe whose Downlink Assignment Index (DAI) is equal to 1
in the HARQ-ACK bundling window has implicit resources, the TPC element in the
PDCCH on the downlink subframe is used as a TPC command, which is taken as a
power control command of the PUCCH transmitting the HARQ-ACK. Besides, the
TPC element in the PDCCH on other downlink subframes are used as the ARIs, which
indicate the PUCCH format 3 resources for transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1 and the downlink subframe has implicit resources, the UE transmits the HARQ-ACK
on the implicit resources by using PUCCH format 1a/1b. If the downlink subframe has
no implicit resources, the UE transmits the HARQ-ACK by using PUCCH format 3 on
the PUCCH format 3 resources obtained according to the ARI in the PDCCH. When
the UE receives the PDCCH of downlink subframe whose DAI is unequal to 1, the UE
transmits the HARQ-ACK by using the PUCCH format 3 on the PUCCH format 3
resources obtained according to the ARI in the PDCCH.

A second embodiment is illustrated hereinafter.

Suppose the TDD uplink and downlink configuration that is indicated by the current
system information obtained by the UE from the SIB1 and does not support the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 1, and the
TDD uplink and downlink configuration used by the HARQ-ACK timing that is
obtained by the UE through receiving the high-layer signaling and supports the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 2. Suppose
the PDCCH scheduling the PDSCH is detected only on the downlink subframe 5 and
the DAI in the PDCCH is equal to 1, according to the TDD uplink and downlink con-
figuration 1 that does not support the dynamical traffic adaptive UE, the downlink
subframe 5 has implicit resources on the uplink subframe 2. The TPC element in the
PDCCH on the downlink subframe 5 is used as a TPC command, and the HARQ-ACK
is transmitted on the implicit resources of the downlink subframe 5 by using the
PUCCH format 1a/1b, as shown in Figure 5.

A third method of determining the PUCCH resources and PUCCH format used for
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the HARQ-ACK transmission includes:

the UE obtains the PUCCH format 1a/1b resource corresponding to each bundling
window through the high-layer signaling, the TPC element in the PDCCH on the
downlink subframes whose DAI is unequal to 1 are used as the ARIs, which indicates
the PUCCH format 3 resources for transmitting the HARQ-ACK. The TPC element in
the PDCCH on the downlink subframes whose DAI is equal to 1 are used as a power
control command of PUCCH transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1, the UE transmits the HARQ-ACK by using the PUCCH format 1a/1b on the
PUCCH format 1a/1b resources obtained according to the high-layer signaling, and
when the UE receives the PDCCH of downlink subframe whose DAI is unequal to 1,
the UE transmits the HARQ-ACK by using the PUCCH format 3 on the PUCCH
format 3 resources obtained according to the ARIs in the PDCCH.

A third embodiment is illustrated hereinafter.

Suppose the TDD uplink and downlink configuration that is indicated by the current
system information obtained by the UE from the SIB1 and does not support the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 1, and the
TDD uplink and downlink configuration used by the HARQ-ACK timing that is
obtained by the UE through receiving the high-layer signaling and supports the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 2. Suppose
the PDCCH scheduling the PDSCH is detected only on the downlink subframe 4 and
the DAI in the PDCCH is equal to 1, according to the TDD uplink and downlink con-
figuration 1 that does not support the dynamical traffic adaptive UE, the TPC element
in the PDCCH on the downlink subframe 4 is used as a TPC command, and the
HARQ-ACK is transmitted by using the PUCCH format 1a/1b on the PUCCH format
1a/1b resources obtained according to the high-layer signaling, as shown in Figure 6.

A fourth method of determining the PUCCH resources and PUCCH format used for
the HARQ-ACK transmission includes:

the UE obtains the PUCCH format 1a/1b resource corresponding to each bundling
window through the high-layer signaling, the TPC element in the PDCCH on the
downlink subframes whose DAI is unequal to 1 are used as the ARIs, which indicate
the PUCCH format 3 resources for transmitting the HARQ-ACK, and the TPC element
in the PDCCH on the downlink subframes whose DAI is equal to 1 are used as a power
control command of the PUCCH transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1, and the downlink subframe has implicit resources, the UE transmits the HARQ-
ACK on the implicit resources by using the PUCCH format 1a/1b. If the downlink
subframe has no implicit resources, the UE transmits the HARQ-ACK by using the
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PUCCH format 1a/1b on the PUCCH format 1a/1b resources obtained according to the
high-layer signaling. When the UE receives the PDCCH of downlink subframe whose
DATI is unequal to 1, the UE transmits the HARQ-ACK by using the PUCCH format 3
on the PUCCH format 3 resources obtained according to the ARIs in the PDCCH.

A fourth embodiment is illustrated hereinafter.

Suppose the TDD uplink and downlink configuration that is indicated by the current
system information obtained by the UE from the SIB1 and does not support the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 1, and the
TDD uplink and downlink configuration used by the HARQ-ACK timing that is
obtained by the UE through receiving the high-layer signaling and supports the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 2.

Suppose the PDCCH scheduling the PDSCH is detected only on the downlink
subframe 5 and the DAI in the PDCCH is equal to 1, according to the TDD uplink and
downlink configuration 1 that does not support the dynamical traffic adaptive UE, the
downlink subframe 5 has implicit resources on the uplink subframe 2, the TPC element
in the PDCCH on the downlink subframe 5 is used as a TPC command, and the
HARQ-ACK is transmitted on the implicit resources of the downlink subframe 5 by
using the PUCCH format 1a/1b, as shown in Figure 7.

Suppose the PDCCH scheduling the PDSCH is detected only on the downlink
subframe 4 and the DAI in the PDCCH is equal to 1, according to the TDD uplink and
downlink configuration 1 that does not support the dynamical traffic adaptive UE, the
downlink subframe 4 has no implicit resources on the uplink subframe 2, the TPC
element in the PDCCH on the downlink subframe 4 is used as a TPC command, and
the HARQ-ACK is transmitted by using the PUCCH format 1a/1b on the PUCCH
format 1a/1b resources obtained according to the high-layer signaling, as shown in
Figure 8.

A fifth method of determining the PUCCH resources and PUCCH format used for
the HARQ-ACK transmission includes:

the TPC element in the PDCCH on downlink subframes having implicit resources are
used as a power control command of the PUCCH transmitting the HARQ-ACK, and
the TPC element in the PDCCH on downlink subframes having no implicit resources
are used as the ARIs, which indicate the PUCCH format 3 resources for transmitting
the HARQ-ACK; and

when the UE only receives the PDCCH having implicit resources, the UE transmits
the HARQ-ACK on the implicit resources by using the PUCCH format 1b or PUCCH
format la/1b with a channel selection; when the UE receives the PDCCH having no
implicit resources, the UE transmits the HARQ-ACK by using the PUCCH format 3 on
the PUCCH format 3 resources obtained according to the ARIs in the PDCCH.
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A fifth embodiment is illustrated hereinafter.

Suppose the TDD uplink and downlink configuration that is indicated by the current
system information obtained by the UE from the SIB1 and does not support the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 1, and the
TDD uplink and downlink configuration used by the HARQ-ACK timing that is
obtained by the UE through receiving the high-layer signaling and supports the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 2. Suppose
the PDCCH scheduling the PDSCH is detected on the downlink subframes 5 and 6,
according to the TDD uplink and downlink configuration 1 that does not support the
dynamical traffic adaptive UE, the downlink subframes 5 and 6 have implicit resources
on the uplink subframe 2, the TPC element in the PDCCH on the downlink subframes
5 and 6 are used as a TPC command, and the HARQ-ACK is transmitted on the
implicit resources of the downlink subframes 5 and 6 by using the PUCCH format 1b
with the channel selection, as shown in Figure 9.

2) When the HARQ-ACK is transmitted by using the PUCCH format 1b with the
channel selection, the present application provides three preferred methods.

A sixth method of determining the PUCCH resources and PUCCH format used for
the HARQ-ACK transmission includes:

the TPC element in the PDCCH on the downlink subframes having implicit resources
are used as a power control command of the PUCCH transmitting the HARQ-ACK,
and the TPC element in the PDCCH on the downlink subframes having no implicit
resources are used as the ARIs, which indicate the PUCCH format 1a/1b resources for
transmitting the HARQ-ACK; and

the UE transmits the HARQ-ACK by using the PUCCH format 1b with the channel
selection on the implicit resources or the PUCCH format 1a/1b resources obtained
according to the ARIs in the PDCCH.

A sixth embodiment is illustrated hereinafter.

Suppose the TDD uplink and downlink configuration that is indicated by the current
system information obtained by the UE from the SIB1 and does not support the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 1, and the
TDD uplink and downlink configuration used by the HARQ-ACK timing that is
obtained by the UE through receiving the high-layer signaling and supports the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 2. According
to the TDD uplink and downlink configuration 1 that does not support the dynamical
traffic adaptive UE, the downlink subframes 5 and 6 have implicit resources on the
uplink subframe 2, and the TPC element in the PDCCH on the downlink subframes 5
and 6 are used as a TPC command. According to the TDD uplink and downlink con-

figuration 1 that does not support the dynamical traffic adaptive UE, the downlink
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subframes 4 and 8 have no implicit resources on the uplink subframe 2, and the TPC
element in the PDCCH on the downlink subframes 4 and 8 are used as the ARIs, which
indicate the PUCCH format 1a/1b resources, as shown in Figure 10.

A seventh method of determining the PUCCH resources and PUCCH format used for
the HARQ-ACK transmission includes:

the TPC element in the PDCCH on all downlink subframes in the bundling window
are used as a power control command of the PUCCH transmitting the HARQ-ACK;
the UE obtains PUCCH format 1a/1b resources for each subframe having no PUCCH
format la/1b resources according to the high-layer signaling; and

the UE transmits the HARQ-ACK by using the PUCCH format 1b with the channel
selection on the implicit resources or the PUCCH format 1a/1b resources obtained
according to the high-layer signaling.

A seventh embodiment is illustrated hereinafter.

Suppose the TDD uplink and downlink configuration that is indicated by the current
system information obtained by the UE from the SIB1 and does not support the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 1, and the
TDD uplink and downlink configuration used by the HARQ-ACK timing that is
obtained by the UE through receiving the high-layer signaling and supports the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 2. The TPC
element in the PDCCH on the downlink subframes 4, 5, 6 and & are used as a TPC
command. According to the TDD uplink and downlink configuration 1 that does not
support the dynamical traffic adaptive UE, the downlink subframes 5 and 6 have
implicit resources on the uplink subframe 2, the downlink subframes 4 and 8 have no
implicit resources on the uplink subframe 2, and the UE obtains the PUCCH format
1a/1b resources of the subframes 4 and 8 according to the high-layer signaling, as
shown in Figure 11.

An eighth method of determining the PUCCH resources and PUCCH format used for
the HARQ-ACK transmission includes:

the TPC element in the PDCCH on all downlink subframes in the bundling window
are used as the ARIs, which indicates the PUCCH format 1a/1b resources for
transmitting the HARQ-ACK, and a power control command of PDCCH format 3/3A
is used to implement the power control of the PUCCH transmitting the HARQ-ACK;
and

the UE transmits the HARQ-ACK by using the PUCCH format 1b with the channel
selection on the PUCCH format 1a/1b resources obtained according to the ARIs in the
PDCCH.

An eighth embodiment is illustrated hereinafter.

Suppose the TDD uplink and downlink configuration that is indicated by the current
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system information obtained by the UE from the SIB1 and does not support the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 1, and the
TDD uplink and downlink configuration used by the HARQ-ACK timing that is
obtained by the UE through receiving the high-layer signaling and supports the
dynamical traffic adaptive UE is TDD uplink and downlink configuration 2. The TPC
element in the PDCCH on the downlink subframes 4, 5, 6 and & are used as the ARIs,
which indicate the PUCCH format 1a/1b resources. The UE transmits the HARQ-ACK
by using the PUCCH format 1b with the channel selection on the PUCCH format 1a/1b
resources obtained according to the ARIs in the PDCCH, and the power control
command of PUCCH format 3/3A is used to implement the power control of the
PUCCH transmitting the HARQ-ACK, as shown in Figure 12.

An ninth method of determining the PUCCH resources and PUCCH format used for
the HARQ-ACK transmission includes:

the UE obtains the PUCCH format 3 resource corresponding to each bundling
window through the high-layer signaling, and the TPC element in the PDCCH on all
downlink subframes within each bundling window are used as a power control
command of the PUCCH transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1, and the downlink subframe has implicit resources, the UE transmits the HARQ-
ACK on the implicit resources by using the PUCCH format 1a/1b. If the downlink
subframe has no implicit resources, the UE transmits the HARQ-ACK by using the
PUCCH format 3 on the PUCCH format 3 resources obtained according to the high-
layer signaling. When the UE receives the PDCCH of downlink subframe whose DAI
is unequal to 1, the UE transmits the HARQ-ACK by using the PUCCH format 3 on
the PUCCH format 3 resources obtained according to the ARIs in the PDCCH.

An tenth method of determining the PUCCH resources and PUCCH format used for
the HARQ-ACK transmission includes:

the UE obtains the PUCCH format 3 resource corresponding to each bundling
window through the high-layer signaling, and the TPC element in the PDCCH on the
downlink subframes whose DAI is unequal to 1 are used as a power control command
of the PUCCH transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose DAI is equal to
1, and the downlink subframe has implicit resources, the UE transmits the HARQ-
ACK on the implicit resources by using the PUCCH format 1a/1b. If the downlink
subframe has no implicit resources, the UE transmits the HARQ-ACK by using the
PUCCH format 3 on the PUCCH format 3 resources obtained according to the high-
layer signaling. When the UE receives the PDCCH of downlink subframe whose DAI
is unequal to 1, the UE transmits the HARQ-ACK by using the PUCCH format 3 on
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the PUCCH format 3 resources obtained according to the ARIs in the PDCCH.

Figure 13 is a block diagram of an UE in accordance with an embodiment of the
present invention.

Referring to Figure 13, the UE 1300 is configured to comprise a transmitter 1310, a
receiver 1320, and a controller 1330. The transmitter 1310 and the receiver 1320 re-
spectively include a transmission circuitry and a reception circuitry for communicating
with the network entity such as the base station under the control of the controller 1330
according to an exemplary embodiment of the present invention. The controller 1330
controls a reception of HARQ-ACK feedback information by the receiver 1320, and a
transmission of the HARQ-ACK by the transmitter 1310.

Similarly, the base station may be configured to comprise a transmitter, a receiver,
and a controller, and performing a reverse operation of the UE. Specifically, the
controller generates the SIB according TDD uplink and downlink configuration, and
control a HARQ-ACK timing. The transmitter of the base station transmits the SIB to
the UE and the receiver receives HARQ-ACK from the UE.

The foregoing is only preferred embodiments of the present application and is not
used to limit the protection scope of the present application. Any modification,
equivalent substitution and improvement without departing from the spirit and
principle of the present application are within the protection scope of the present ap-

plication.
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Claims

A method for transmitting Hybrid Automatic Repeat reQuest-Ac-
knowledge (HARQ-ACK) feedback information in a traffic adaptive
Time Division Duplexing (TDD) system, the method comprising:
receiving, by User Equipment (UE), a System Information Block (SIB),
and obtaining TDD uplink and downlink configuration that is indicated
by current system information and does not support traffic adaptive UE,
to learn implicit resources of Physical Uplink Control Channel
(PUCCH);

obtaining, by the UE, a HARQ-ACK timing supporting the traffic
adaptive UE; and

transmitting, by the UE according to the obtained HARQ-ACK timing,
HARQ-ACK on determined PUCCH resources by using a determined
PUCCH format.

The method of claim 1, wherein the HARQ-ACK is transmitted by
using PUCCH format 3.

The method of claim 2, wherein

a method of determining the PUCCH resources and the PUCCH format
used for the HARQ-ACK transmission comprises that:

Transmit Power Control (TPC) elements in a Physical Downlink
Control Channel (PDCCH) scheduling a Physical Downlink Shared
Channel (PDSCH) on all downlink subframes in a HARQ-ACK
bundling window are used as HARQ-ACK Resource Indicators (ARIs),
which indicate a PUCCH format 3 resource for transmitting the
HARQ-ACK; and a power control command of PDCCH format 3/3A is
used to implement the power control of the PUCCH transmitting the
HARQ-ACK; and

the UE transmits the HARQ-ACK on the PUCCH format 3 resource
indicated by the ARIs.

The method of claim 2, wherein

a method of determining the PUCCH resources and the PUCCH format
used for the HARQ-ACK transmission comprises that:

TPC elements in a PDCCH on downlink subframes in a bundling
window are used as a power control command of the PUCCH
transmitting the HARQ-ACK, wherein the downlink subframe's
Downlink Assignment Index (DAI) is equal to 1 and the downlink

subframe has implicit resources, and TPC element in a PDCCH on the
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other downlink subframes are used as ARIs which indicate PUCCH
format 3 resources for transmitting the HARQ-ACK;

when the UE only receives the PDCCH of downlink subframe whose
DALl is equal to 1, and the downlink subframe has implicit resources,
the UE transmits the HARQ-ACK on the implicit resources by using
PUCCH format 1a/1b; and

when the UE receives the PDCCH of downlink subframes whose DAI
is unequal to 1 or receives the PDCCH of downlink subframe whose
DALl is equal to 1 and that has no implicit resources, the UE transmits
the HARQ-ACK by using the PUCCH format 3 on the PUCCH format
3 resources obtained according to the ARIs in the PDCCH.

The method of claim 2, wherein

a method of determining the PUCCH resources and the PUCCH format
used for the HARQ-ACK transmission comprises that:

the UE obtains PUCCH format 1a/1b resources corresponding to each
bundling window through high-layer signaling, TPC element in a
PDCCH on downlink subframes whose DAI is unequal to 1 are used as
ARIs, which indicate the PUCCH format 3 resources for transmitting
the HARQ-ACK, and TPC element in a PDCCH on downlink subframe
whose DAl is equal to 1 are used as a power control command of the
PUCCH transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose
DALl is equal to 1, the UE transmits the HARQ-ACK by using the
PUCCH format 1a/1b on the PUCCH format 1a/1b resources obtained
according to high-layer signaling; when the UE receives the PDCCH of
downlink subframes whose DAI is unequal to 1, the UE transmits the
HARQ-ACK by using the PUCCH format 3 on the PUCCH format 3
resources obtained according to the ARIs in the PDCCH.

The method of claim 2, wherein

a method of determining the PUCCH resources and the PUCCH format
used for the HARQ-ACK transmission comprises that:

the UE obtains PUCCH format 1a/1b resources corresponding to each
bundling window through high-layer signaling, TPC element in a
PDCCH on downlink subframes whose DAI is unequal to 1 are used as
ARIs, which indicate the PUCCH format 3 resources for transmitting
the HARQ-ACK, and TPC element in a PDCCH on downlink subframe
whose DAl is equal to 1 is used as a power control command of the
PUCCH transmitting the HARQ-ACK; and
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when the UE only receives the PDCCH of downlink subframe whose
DALl is equal to 1, and the downlink subframe has implicit resources,
the UE transmits the HARQ-ACK on the implicit resources by using
the PUCCH format 1a/1b; when the UE receives the PDCCH of
downlink subframe whose DAI is equal to 1, and the downlink
subframe has no implicit resources, the UE transmits the HARQ-ACK
by using the PUCCH format 1a/1b on the PUCCH format 1a/1b
resources obtained according to the high-layer signaling; when the UE
receives the PDCCH of downlink subframes whose DAI is unequal to
1, the UE transmits the HARQ-ACK by using the PUCCH format 3 on
the PUCCH format 3 resources obtained according to the ARIs in the
PDCCH.

The method of claim 2, wherein

a method of determining the PUCCH resources and the PUCCH format
used for the HARQ-ACK transmission comprises that:

TPC element in a PDCCH on downlink subframes having implicit
resources are used as a power control command of the PUCCH
transmitting the HARQ-ACK, and TPC element in a PDCCH on
downlink subframes having no implicit resources are used as ARIs,
which indicate the PUCCH format 3 resources for transmitting the
HARQ-ACK; and

when the UE receives the PDCCH of downlink subframes having the
implicit resources, the UE transmits the HARQ-ACK on the implicit
resources by using PUCCH format 1b or PUCCH format 1a/1b with a
channel selection; when the UE receives the PDCCH of downlink
subframes having no implicit resources, the UE transmits the HARQ-
ACK by using the PUCCH format 3 on the PUCCH format 3 resources
obtained according to the ARIs in the PDCCH.

The method of claim 2, wherein

a method of determining the PUCCH resources and PUCCH format
used for the HARQ-ACK transmission includes:

the UE obtains the PUCCH format 3 resource corresponding to each
bundling window through the high-layer signaling, and the TPC
element in the PDCCH on all downlink subframes within each
bundling window are used as a power control command of the PUCCH
transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose

DALl is equal to 1, and the downlink subframe has implicit resources,
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the UE transmits the HARQ-ACK on the implicit resources by using
the PUCCH format 1a/1b. If the downlink subframe has no implicit
resources, the UE transmits the HARQ-ACK by using the PUCCH
format 3 on the PUCCH format 3 resources obtained according to the
high-layer signaling. When the UE receives the PDCCH of downlink
subframe whose DAI is unequal to 1, the UE transmits the HARQ-
ACK by using the PUCCH format 3 on the PUCCH format 3 resources
obtained according to the ARIs in the PDCCH.

The method of claim 2, wherein

a method of determining the PUCCH resources and PUCCH format
used for the HARQ-ACK transmission includes:

the UE obtains the PUCCH format 3 resource corresponding to each
bundling window through the high-layer signaling, and the TPC
element in the PDCCH on the downlink subframes whose DAI is
unequal to 1 are used as a power control command of the PUCCH
transmitting the HARQ-ACK; and

when the UE only receives the PDCCH of downlink subframe whose
DALl is equal to 1, and the downlink subframe has implicit resources,
the UE transmits the HARQ-ACK on the implicit resources by using
the PUCCH format 1a/1b. If the downlink subframe has no implicit
resources, the UE transmits the HARQ-ACK by using the PUCCH
format 3 on the PUCCH format 3 resources obtained according to the
high-layer signaling. When the UE receives the PDCCH of downlink
subframe whose DAI is unequal to 1, the UE transmits the HARQ-
ACK by using the PUCCH format 3 on the PUCCH format 3 resources
obtained according to the ARIs in the PDCCH.

The method of claim 1, wherein the HARQ-ACK is transmitted by
using PUCCH format 1b with a channel selection.

The method of claim 10, wherein

a method of determining the PUCCH resources and the PUCCH format
used for the HARQ-ACK transmission comprises that:

TPC element in a PDCCH on downlink subframes having implicit
resources are used as a power control command of the PUCCH
transmitting the HARQ-ACK, and TPC element in a PDCCH on
downlink subframes having no implicit resources are used as ARIs,
which indicate PUCCH format 1a/1b resources for transmitting the
HARQ-ACK; and

the UE transmits the HARQ-ACK by using the PUCCH format 1b with
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the channel selection on the implicit resources or the PUCCH format
la/1b resources obtained according to the ARIs in the PDCCH.

The method of claim 10, wherein

a method of determining the PUCCH resources and the PUCCH format
used for the HARQ-ACK transmission comprises that:

TPC element in a PDCCH on all downlink subframes in a bundling
window are used as a power control command of the PUCCH
transmitting the HARQ-ACK; the UE obtains PUCCH format 1a/1b
resource for each downlink subframe having no implicit resources
according to high-layer signaling; and

the UE transmits the HARQ-ACK by using the PUCCH format 1b with
the channel selection on the implicit resources or the PUCCH format
la/1b resources obtained according to the high-layer signaling.

The method of claim 10, wherein

a method of determining the PUCCH resources and the PUCCH format
used for the HARQ-ACK transmission comprises that:

TPC elements in a PDCCH on all downlink subframes in a bundling
window are used as ARIs, which indicate PUCCH format 1a/1b
resources for transmitting the HARQ-ACK, and a power control
command of PDCCH format 3/3A is used to implement the power
control of the PUCCH transmitting the HARQ-ACK; and

the UE transmits the HARQ-ACK by using the PUCCH format 1b with
the channel selection on the implicit resources or the PUCCH format
la/1b resources obtained according to the ARIs in the PDCCH.

An apparatus for transmitting Hybrid Automatic Repeat reQuest-
Acknowledge (HARQ-ACK) feedback information in a traffic adaptive
Time Division Duplexing (TDD) system, the apparatus comprising:

a receiver being arranged for receiving a System Information Block
(SIB), and obtaining TDD uplink and downlink configuration that is
indicated by current system information and does not support traffic
adaptive UE, to learn implicit resources of Physical Uplink Control
Channel (PUCCH);

a controller being arranged for obtaining a HARQ-ACK timing
supporting the traffic adaptive UE; and

a transmitter being arranged for transmitting, according to the obtained
HARQ-ACK timing, HARQ-ACK on determined PUCCH resources by
using a determined PUCCH format.

A method for receiving Hybrid Automatic Repeat reQuest-Ac-
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knowledge (HARQ-ACK) feedback information in a traffic adaptive
Time Division Duplexing (TDD) system, the method comprising:
obtaining, by a base station (BS), a HARQ-ACK timing supporting a
traffic adaptive UE;

transmitting, by the BS, a System Information Block (SIB), and
obtaining TDD uplink and downlink configuration that is indicated by
current system information and does not support the traffic adaptive
UE, to learn implicit resources of Physical Uplink Control Channel
(PUCCH); and

receiving, by the BS according to the obtained HARQ-ACK timing,
HARQ-ACK on determined PUCCH resources by using a determined
PUCCH format.

An apparatus for receiving Hybrid Automatic Repeat reQuest-
Acknowledge (HARQ-ACK) feedback information in a traffic adaptive
Time Division Duplexing (TDD) system, the apparatus comprising:

a controller being arranged for obtaining a HARQ-ACK timing
supporting a traffic adaptive UE;

a transmitter being arranged for transmitting a System Information
Block (SIB), and obtaining TDD uplink and downlink configuration
that is indicated by current system information and does not support the
traffic adaptive UE, to learn implicit resources of Physical Uplink
Control Channel (PUCCH); and

a receiver being arranged for receiving, according to the obtained
HARQ-ACK timing, HARQ-ACK on determined PUCCH resources by
using a determined PUCCH format.
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[Fig. 1]
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[Fig. 3]
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[Fig. 6]
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