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IFg SIF

The disclosure provides a method and system for transmitting
channel feedback information. The method includes: a trans-
mitting station transmits, after obtaining a Transmission
Opportunity (TXOP), a radio frame to a receiving station to
request the receiving station to transmit channel feedback
information; and the receiving station transmitting, after
receiving the radio frame transmitted by the transmitting
station, a radio frame including channel feedback informa-
tion to the transmitting station, wherein a transmission end
time of the radio frame including channel feedback informa-
tion is allowed to exceed an end time set by a transmission
time threshold of the TXOP. The technical solution of the
disclosure solves the technical problem that the transmitter is
unable to timely obtain channel feedback information from
the receiver, enabling the transmitter to timely obtain the
channel feedback information from the receiver even in the
condition that the transmitter cannot estimate a data volume
and a rate of the channel feedback information fed back from
the receiving station and whether the time for feeding back
the channel feedback information by the receiver would
exceed the transmission time threshold value or not.
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Step 1. atransmitting station transmits to a receiving station a radio frame to
request the receiving station to transmit channel feedback information

A

Step 2: the receiving station transmits, after receiving the radio frame transmitted
by the transmitting station, a radio frame including channel feedback information to
the transmitting station, wherein a transmission end time of the radio frame
including channel feedback information is allowed to exceed an end time set by a
transmission time threshold of the TXOP
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METHOD AND SYSTEM FOR
TRANSMITTING CHANNEL FEEDBACK
INFORMATION

TECHNICAL FIELD

[0001] The disclosure relates to the field of communica-
tions, and in particular to a method and system for transmit-
ting channel feedback information.

BACKGROUND

[0002] At present, a Wireless Local Access Network
(WLAN) develops quickly in the wireless network field, with
growing demands on WLAN coverage and higher demand
WLAN throughput. Institute of Electrical and Electronic
Engineers (IEEE802.11) successively defines a series of most
common WLAN technical standards (such as 802.11a, 802.
11b, 802.11g and the like); subsequently, other task groups
appear one after another to be committed to developing stan-
dards involved in improvement of existing 802.11 technol-
ogy, for example, task group 802.11n proposes a requirement
of High Throughput (HT), which supports a data rate up to
600 Mbps; task group 802.11ac further proposes a concept of
Very High Throughput (VHT), which increases the data rate
to 1 Gbps by introducing a greater channel bandwidth.
[0003] According to the IEEE802.11, one Access Point
(AP) and multiple Stations (STAs) associated with this AP
form a Basic Service Set (BSS).

[0004] The IEEE802.11 defines two operation modes: a
Distributed Coordination Function (DCF) and a Point Coor-
dination Function (PCF), and also defines improvements aim-
ing at the two operation modes: an Enhanced Distributed
Channel Access (EDCA) function and a Hybrid Coordination
Function Controlled Channel Access (HCCA) function. The
DCEF is the most basic operation mode, which enables mul-
tiple stations to share one radio channel by adopting a Carrier
Sense Multiple Access with Collision Avoidance (CSMA/
CA) mechanism. The EDCA function is an enhanced opera-
tion mode, which enables multiple access categories of dif-
ferent priorities to share one radio channel by adopting the
CSMA/CA mechanism and appoints a Transmission Oppor-
tunity (TXOP), that is, transmission duration (TXOP Dura-
tion). Each priority queue with QoS requirements has a trans-
mission time limit (TXOP limit) parameter respectively. The
TXOP limit indicates the maximum transmission duration
corresponding to the TXOP obtained by the priority queue. A
Transmission Network Allocation Vector counter (TXNAV
Timer) is set while the transmission time is appointed, and the
initial value is set to TXOP Duration. The TXOP Duration is
set according to the transmission duration, which must be less
than or equal to the TXOP limit. The initial time set by the
TXOP limit and the TXNAV Timer is called a transmission
time threshold.

[0005] In the related art, a new frame switch sequence is
defined for measurement of channel information; specifi-
cally, a transmitting station transmits a Null Data Packet
Announcement (NDPA) frame for measurement of channel,
and transmits a Null Data Packet (NDP) frame after a Short
Interframe Space (SIFS) upon the end of transmission of
NDPA frame; then, the first station indicated by the default
NDPA frame replies channel feedback information (Sound-
ing Feedback) after an SIFS upon the complete of receiving of
the NDPA frame and the NDP frame. If there are multiple
receiving stations, except the first station which feeds back
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information by default, other receiving stations wait a Beam-
forming Report Poll from the transmitting station to transmit
channel feedback information, as shown in FIG. 1.

[0006] The measurement of channel information per-
formed by the above stations is very important for both parties
of communication. The purpose of this process is to ensure
both parties of communication to efficiently perform subse-
quent data service communications. According to the related
art, generally, when a transmitter and a receiver are perform-
ing communications, the transmitter would not transmit a
frame unless it estimates that the sum of the duration needed
to transmit the frame, the duration needed to transmit a
response frame by the receiver and the necessary interframe
interval does not exceed the transmission time threshold.
However, for the measurement process of channel informa-
tion, a data volume and a data transmission rate of the channel
feedback information fed back by the receiving station would
differ depending on different channel conditions; in this way,
the transmitter cannot estimate the data volume and rate of the
channel feedback information fed back by the receiving sta-
tion, and thus cannot learn whether the time for feeding
backing the channel feedback information by the receiver
would exceed the transmission time threshold or not. If at this
time the transmitter does not transmit a radio frame to request
the receiver to feed back channel feedback information, the
transmitter cannot obtain the channel feedback information
timely.

SUMMARY

[0007] In view of the above, the main purpose of the dis-
closure is to provide a method and system for transmitting
channel feedback information, for solving the technical prob-
lem that a transmitter is unable to timely obtain channel
feedback information from a receiver.

[0008] In order to achieve the above purpose, the technical
scheme of the disclosure is realized as follows.

[0009] A method for transmitting channel feedback infor-
mation is provided, which includes:

[0010] a transmitting station transmitting, after obtaining a
Transmission Opportunity (TXOP), a radio frame to a receiv-
ing station to request the receiving station to transmit channel
feedback information; and

[0011] the receiving station transmitting, after receiving the
radio frame transmitted by the transmitting station, a radio
frame including channel feedback information to the trans-
mitting station, wherein a transmission end time of the radio
frame including channel feedback information is allowed to
exceed an end time set by a transmission time threshold of the
TXOP.

[0012] Preferably, the radio frame including channel feed-
back information transmitted by the receiving station may
include partial or all channel feedback information.

[0013] Preferably, an end time pointed by a preset time
included in the radio frame transmitted by the transmitting
station may be allowed to exceed an end time pointed by a
transmission time limit (TXOP Limit). Further, an end time of
transmitting the radio frame including channel feedback
information by the receiver may be allowed to exceed the end
time pointed by the preset time.

[0014] Preferably, the method may further include: after
complete of transmission of previous channel feedback infor-
mation, and when a current time does not exceed the end time
pointed by the transmission time threshold, the transmitting



US 2014/0146751 Al

station continues transmitting a radio frame to request a cur-
rent station or other stations to transmit channel feedback
information.

[0015] Preferably, after complete of transmission of previ-
ous channel feedback information, and when a transmission
end time of transmitting a radio frame for requesting channel
feedback information does not exceed an end time pointed by
a transmission time threshold, the transmitting station may
transmit a radio frame to the current station or other stations
to request the current station or other stations to transmit
channel feedback information.

[0016] Preferably, the radio frame transmitted to the receiv-
ing station by the transmitting station may be an NDPA frame
and an NDP frame, or a Beamforming Report Poll frame.
[0017] Based on the method embodiment of the disclosure,
a system for transmitting channel feedback information is
provided, which includes a transmitting station and one or
more receiving stations, wherein the transmitting station is
configured to transmit, after obtaining a Transmission Oppor-
tunity (TXOP), a radio frame to the receiving station to
request the receiving station to transmit channel feedback
information; and the receiving station is configured to trans-
mit, after receiving the radio frame transmitted by the trans-
mitting station, a radio frame including channel feedback
information to the transmitting station, wherein a transmis-
sion end time of the radio frame including channel feedback
information is allowed to exceed an end time set by a trans-
mission time threshold of the TXOP.

[0018] The technical scheme of the disclosure allows the
transmission end time of the radio frame including channel
feedback information to exceed the end time set by the trans-
mission time threshold, enabling the transmitter to timely
obtain the channel feedback information from the receiver
even in the condition that the transmitter cannot estimate a
data volume and a rate of the channel feedback information
fed back from the receiving station and whether the time for
feeding back the channel feedback information by the
receiver would exceed the transmission time threshold value
or not, and enabling a successful communication between the
transmitter and the receiver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 shows a diagram of an existing feedback
process of channel feedback information; and

[0020] FIG. 2 shows a flowchart of a method for transmit-
ting channel feedback information according to the disclo-
sure.

DETAILED DESCRIPTION

[0021] The basic idea and the implementation process of a
method for transmitting channel feedback information pro-
vided by the disclosure are shown in FIG. 2, which specifi-
cally includes the following steps:

[0022] Step 1: atransmitting station transmits to a receiving
station a radio frame to request the receiving station to trans-
mit channel feedback information.

[0023] Step 2: the receiving station transmits, after receiv-
ing the radio frame transmitted by the transmitting station, a
radio frame including channel feedback information to the
transmitting station, wherein a transmission end time of the
radio frame including channel feedback information is
allowed to exceed an end time set by a transmission time
threshold of the TXOP.
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[0024] The technical scheme of the disclosure avoids the
limit on the feedback of channel feedback information caused
by the transmission time threshold in the related art, enabling
the transmitter to timely obtain the channel feedback infor-
mation from the receiver even in the condition that the trans-
mitter cannot estimate whether the time for feeding back the
channel feedback information by the receiver would exceed
the transmission time threshold value or not.

[0025] For a better understanding of the purpose, technical
scheme and advantages of the disclosure, embodiments are
provided below to further illustrate the disclosure in detail by
reference to the accompanying drawings.

Embodiment 1

[0026] Station A (transmitting station) communicates with
one or more stations (receiving stations).

[0027] Step 101: the station A transmits an NDPA frame
and transmits an NDP frame after an SIFS upon the end of
transmission of NDPA frame to request the receiving station
to transmit channel feedback information within a preset
time.

[0028] Step 102: a first receiving station indicated by the
NDPA frame feeds back channel feedback information to the
station A by default after an SIFS upon the end of receiving of
NDPA frame and NDP frame.

[0029] The preset time included in the NDPA frame is the
time for feeding back channel feedback information by the
receiving station. Since the disclosure allows an end time
pointed by the preset time to exceed an end time pointed by a
TXOP limit, the transmission of this channel feedback infor-
mation is not limited by the TXOP limit.

[0030] If the time exceeds the TXOP limit when the first
receiving station completes transmitting the channel feed-
back information, the station A does not transmit a Beam-
forming Report Poll to a second station.

Embodiment 2

[0031] Station A (transmitting station) communicates with
one or more stations (receiving stations).

[0032] Step 201: the station A transmits an NDPA frame
and transmits an NDP frame after an SIFS upon the end of
transmission of NDPA frame to request the receiving station
to transmit channel feedback information within a preset
time.

[0033] Step 202: a first receiving station indicated by the
NDPA frame feeds back channel feedback information to the
station A by default after an SIFS upon the end of receiving of
NDPA frame and NDP frame.

[0034] Step 203: when the first receiving station completes
feeding back the channel feedback information, if the time
does not exceed an end time pointed by a TXOP limit after an
SIFS, or if the current time does not exceed the end time
pointed by the TXOP limit and the station A confirms, after
waiting an SIFS, that the rest TXOP duration is not less than
the transmission duration of a Beamforming Report Poll, then
the station A transmits a Beamforming Report Poll to a sec-
ond receiving station to request the second receiving station
to transmit channel feedback information.

[0035] Step 204: the second receiving station receives the
Beamforming Report Poll and feeds back channel feedback
information to the station A after waiting an SIFS.

[0036] The preset time included in the Beamforming
Report Poll frame is the time for feeding back channel feed-
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back information by the receiving station. Since the end time
pointed by the preset time is allowed to exceed the end time
pointed by the TXOP limit, the transmission of this channel
feedback information is not limited by the TXOP limit.
[0037] Ifthe time does not exceed the end time pointed by
the TXOP limit when the second receiving station completes
transmitting the channel feedback information, the station A
continues to transmit a Beamforming Report Poll to a third
receiving station to request the third receiving station to feed
back channel feedback information; otherwise, the station A
does not transmit a Beamforming Report Poll after the second
receiving station completes transmission.

Embodiment 3

[0038] Station A (transmitting station) communicates with
one or more stations (receiving stations).

[0039] Step 301: the station A transmits an NDPA frame
and transmits an NDP frame after an SIFS upon the end of
transmission of NDPA frame to request the receiving station
to transmit channel feedback information within a preset
time.

[0040] Step 302: a first receiving station indicated by the
NDPA frame feeds back channel feedback information to the
station A by default after an SIFS upon the end of receiving of
NDPA frame and NDP frame.

[0041] Step 303: when certain receiving station completes
feeding back the channel feedback information, in the condi-
tion that this receiving station is needed to retransmit partial
or all channel feedback information, if the time does not
exceed an end time pointed by a TXOP limit after an SIFS or
a Point Coordination Function Interframe Space (PIFS), or if
the current time does not exceed the end time pointed by the
TXOP limit and the station A confirms, after waiting an SIFS
or a PIFS, that the rest TXOP duration is not less than the
transmission duration of a Beamforming Report Poll, the
station A transmits a Beamforming Report Poll to this receiv-
ing station to request the this receiving station to transmit
channel feedback information.

[0042] Step 304: this receiving station receives the Beam-
forming Report Poll and feeds back channel feedback infor-
mation to the station A after waiting an SIFS.

[0043] The preset time included in the Beamforming
Report Poll frame is the time for feeding back channel feed-
back information by the receiving station. Since the end time
pointed by the preset time is allowed to exceed the end time
pointed by the TXOP limit, the transmission of this channel
feedback information is not limited by the TXOP limit.
[0044] Step 305: if the time does not exceed the end time
pointed by the TXOP limit when this receiving station com-
pletes transmitting the channel feedback information, the sta-
tion A continues to transmit a Beamforming Report Poll to a
next receiving station to request the next receiving station to
feed back channel feedback information; otherwise, the sta-
tion A does not transmit a Beamforming Report Poll after this
receiving station completes retransmission.

[0045] It should be noted that, since TXOP Duration is less
than or equal to the value of the TXOP limit, the TXOP limit
referred in the above three embodiments also can be TXNAV
Timer or TXOP Duration.

Embodiment 4

[0046] Station A (transmitting station) communicates with
one or more stations (receiving stations).
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[0047] Step 401: the station A transmits an NDPA frame
and transmits an NDP frame after an SIFS upon the end of
transmission of NDPA frame to request the receiving station
to transmit channel feedback information within a preset
time.

[0048] Step 402: a first receiving station indicated by the
NDPA frame feeds back channel feedback information to the
station A by default after an SIFS upon the end of receiving of
NDPA frame and NDP frame.

[0049] The preset time included in the radio frame trans-
mitted by the station A is set according to the estimation of
time used to feed back channel information by the receiving
station, and the preset time is allowed to exceed a TXOP
Limit. The station A has a TXNAV Timer, of which the initial
time is set to the preset time, that is, TXOP Duration; when the
Timer is 0, the receiving station still is allowed to transmit
channel feedback information.

Embodiment 5

[0050] Based on the above method embodiments, this
embodiment of the disclosure also provides a system for
transmitting channel feedback information, which includes
one transmitting station and one or more receiving stations
mentioned in the above method embodiment, wherein the
transmitting station is configured to transmit a radio frame to
the receiving station to request the receiving station to trans-
mit channel feedback information; and the receiving station is
configured to transmit, after receiving the radio frame trans-
mitted by the transmitting station, a radio frame including
channel feedback information to the transmitting station,
wherein a transmission end time of the radio frame including
channel] feedback information is allowed to exceed an end
time set by the transmission time threshold.

[0051] Sincethe system embodiment is implemented based
on the above method embodiments, the transmitting station
and the receiving station included in the system are provided
for implementing the above method embodiments, and the
function thereof can be learned from the steps in the above
method embodiments. In order to save space, no further
description is needed here.

[0052] The above are the preferred embodiments of the
disclosure only, and are not intended to limit the scope of
protection of the disclosure.

INDUSTRIAL APPLICABILITY

[0053] The disclosure allows a transmission end time of a
radio frame including channel feedback information to
exceed an end time set by a transmission time threshold,
enabling a transmitter to timely obtain channel feedback
information from a receiver even in the condition that the
transmitter cannot estimate a data volume and a rate of the
channel feedback information fed back from the receiving
station and whether the time for feeding back the channel
feedback information by the receiver would exceed the trans-
mission time threshold value or not, and enabling a successful
communication between the transmitter and the receiver.

1. A method for transmitting channel feedback informa-
tion, comprising:
after obtaining a Transmission Opportunity (TXOP), trans-
mitting, by a transmitting station, a radio frame to a
receiving station to request the receiving station to trans-
mit channel feedback information; and
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after receiving the radio frame transmitted by the transmit-
ting station, transmitting, by the receiving station, a
radio frame including channel feedback information to
the transmitting station, wherein a transmission end time
of'the radio frame including channel feedback informa-
tion is allowed to exceed an end time set by a transmis-
sion time threshold of the TXOP.

2. The method according to claim 1, wherein the radio
frame including channel feedback information transmitted by
the receiving station includes partial or all channel feedback
information.

3. The method according to claim 1, wherein an end time
pointed by a preset time included in the radio frame transmit-
ted by the transmitting station is allowed to exceed an end
time pointed by a transmission time limit (TXOP Limit).

4. The method according to claim 3, wherein an end time of
transmitting the radio frame including channel feedback
information by the receiver is allowed to exceed the end time
pointed by the preset time.

5. The method according to claim 1, further comprising:

after complete of transmission of previous channel feed-

back information, and when a current time does not
exceed the end time pointed by the transmission time
threshold, continuing, by the transmitting station, trans-
mitting a radio frame to request a current station or other
stations to transmit channel feedback information.

6. The method according to claim 5, further comprising:

after complete of transmission of previous channel feed-

back information, and when a transmission end time of
transmitting a radio frame for requesting channel feed-
back information does not exceed an end time pointed by
atransmission time threshold, transmitting, by the trans-
mitting station, a radio frame to the current station or
other stations to request the current station or other sta-
tions to transmit channel feedback information.

7. The method according to claim 1, wherein the radio
frame transmitted to the receiving station by the transmitting
station is a Null Data Packet Announcement (NDPA) frame
and a Null Data Packet (NDP) frame, or a Beamforming
Report Poll frame.

8. A system for transmitting channel feedback information,
including a transmitting station and one or more receiving
stations, wherein

the transmitting station is configured to transmit, after

obtaining a Transmission Opportunity (TXOP), a radio
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frame to the receiving station to request the receiving
station to transmit channel feedback information; and

the receiving station is configured to transmit, after receiv-
ing the radio frame transmitted by the transmitting sta-
tion, a radio frame including channel feedback informa-
tion to the transmitting station, wherein a transmission
end time of the radio frame including channel feedback
information is allowed to exceed an end time set by a
transmission time threshold of the TXOP.

9. The system according to claim 8, wherein the radio
frame including channel feedback information transmitted by
the receiving station includes partial or all channel feedback
information.

10. The system according to claim 8, wherein an end time
pointed by a preset time included in the radio frame transmit-
ted by the transmitting station is allowed to exceed an end
time pointed by a transmission time limit (TXOP Limit).

11. The system according to claim 10, wherein an end time
of transmitting the radio frame including channel feedback
information by the receiver is allowed to exceed the end time
pointed by the preset time.

12. The system according to claim 8, wherein after com-
plete of transmission of previous channel feedback informa-
tion, and when a current time does not exceed the end time
pointed by the transmission time threshold, the transmitting
station is configured to continue transmitting a radio frame to
request a current station or other stations to transmit channel
feedback information.

13. The system according to claim 12, wherein after com-
plete of transmission of previous channel feedback informa-
tion, and when a transmission end time of transmitting a radio
frame for requesting channel feedback information does not
exceed an end time pointed by a transmission time threshold,
the transmitting station is configured to transmit a radio frame
to the current station or other stations to request the current
station or other stations to transmit channel feedback infor-
mation.

14. The system according to claim 8, wherein the radio
frame transmitted to the receiving station by the transmitting
station is a Null Data Packet Announcement (NDPA) frame
and a Null Data Packet (NDP) frame, or a Beamforming
Report Poll frame.



