
Description METHOD AND APPARATUSFOR DETERMINING ACK
FRAME TO ACKNOWLEDGE RECEIPT OF TRANSMISSION FRAME ON
A WLAN Technical Field [1] Apparatuses and methods
consistent with the present invention relate to a
wireless local area network (WLAN), and more
particularly, to determining an ac knowledgement (ACK)
frame to acknowledge the receipt of a transmission
frame on a WLAN. Background Art [2] In wireless local
area network (WLAN) environments, a medium access
control (MAC) protocol of a carrier sense multiple
access/collision avoidance (CSMA/CA) mechanism is
used. The CSMA/CA mechanism is designed to avoid
collisions by transmitting a signal when there is no
data transmission through a cable of a network and
sending data only after it is confirmed that the
signal is transmitted without collisions. [3] The
CSMA/CA mechanism works as follows: a terminal
attempts to sense a carrier indicating that another
terminal is already transmitting data and, if the
carrier is sensed, the terminal waits for a random
period of time. After the random period of time, the
terminal attempts to sense the carrier again. If no
other carriers are sensed, the terminal starts to send
data. [4] In the CSMA/CA mechanism, carrier sensing is
performed using both a physical carrier sensing method
and a virtual carrier sensing method. The physical
carrier sensing method is performed at a physical
layer (PHY), which senses whether a received power
exceeds a predetermined threshold and informs a MAC
layer whether a medium is 'busy' or 'idle' based on
the sensing result. [5] In the virtual carrier sensing
method, if a MAC protocol data unit (MPDU) can be
accurately extracted from a received physical layer
convergence protocol (PLCP) protocol data unit (PPDU),
a 'Duration/ID' field, which is one of a plurality of
header fields of the MPDU, is interpreted. If the
result of an interpretation indicates that a medium is
'busy', the medium is regarded as 'busy' for a period
of time that the medium is expected to be used. As
described above, whether or not a medium is 'busy' is
determined using the two carrier sensing methods, and
the medium is not accessed if busy. [6] A MAX protocol
data unit (MPDU)/PHY service data unit (PSDU) received
must 



be interpreted normally to effectively apply the
virtual carrier sensing method to theCSMA/CA
mechanism. In other words, for the virtual carrier
sensing method, a value of a MAC header must be read
normally. If errors occur due to an unstable channel
when data is transmitted at a high transmission data
rate, or if a receiving station cannot handle the high
transmission data rate, the MPDU/PSDU cannot be
interpreted. In this situation, virtual carrier
sensing is not possible and thus, the CSMA/CA mechan
ism is ineffective. [7] FIG. 1 illustrates an IEEE
802.1 la-based legacy PPDU frame format. Referring to
FIG. 1, if preamble and signal fields in the PPDU
frame format are received normally, duration
information of a data field can be estimated using
rate and length information included in the signal
field. Hence, to receive the preamble and signal
fields normally is useful for a clear channel
assessment (CCA) mechanism. [8] If the preamble and
signal fields in the received PPDU frame are
interpreted but a frame check sequence (FCS) error
occurs at a receiving station, a MAC layer controls
the receiving station to wait for an extended
interframe space (EIFS, 94 ms in the case of IEEE 802.
1Ia), not a distributed coordination function (DCF)
interframe space (DIFS), 34 ms in the case of IEEE
802.1 Ia, and backs off. [9] FIG. 2 illustrates data
and ACK frame transmissions on a WLAN where high
throughput (HT) stations and legacy stations coexist.
If HT stations and legacy stations (802. 1la/b/g)
coexist in a basic service set (BSS), the legacy
stations cannot interpret an HT frame. Thus, the MAC
layers respectively included in the legacy stations
fail to accurately carry out virtual carrier sensing
and rely only on physical carrier sensing. [10] Even
if the preamble and signal fields of an HT PPDU frame
are formatted such that the legacy stations can
interpret them, the legacy stations cannot accurately
interpret the data field. Thus, the legacy stations
have the FCS error and regard the HT PPDU frame as a
flawed frame. Then, the MAC layers control the
respective legacy stations to apply the EIFS (Extended
Inter Frame Space). On the other hand, stations that
can handle a high transmission rate, i.e., the HT
stations, carry out accurate virtual carrier sensing
and normally applies the DIFS. [11] Since extended
interframe space (EIFS)= short interframe space (SIFS)
+ HT ACK (at the lowest data rate)+DCF interframe
space (DIFS), stations that cannot handle the data
rate, i.e., the legacy stations with lower
transmission capabilities than the HT stations, are
given lower medium access priorities than the HT
stations. As a result, medium access fairness for all
stations, which is maintained by a DCF, cannot be
secured. [12] According to an IEEE 802. 11 standard, a
control response frame, such as an ACK 



frame or a clear to send (CTS) frame, must be
transmitted at the same transmission rate as that of a
previously transmitted frame. However, unlike the
frame of the legacy stations, HT frame has an
additional frame, since the HT stations have two or
moreantennas. In addition, an overhead of a PPDU frame
increases due to an additional HT signal field. Thus,
in the case of a small frame such as the ACK frame,
the HT PPDU frame has lower throughput efficiency than
the legacy PPDU frame. Disclosure of Invention
Technical Solution [13] The present invention provides
a method of determining an ACK frame appropriate for a
WLAN environment where HT stations and legacy stations
with different data transmission capabilities coexist
to acknowledge the receipt of a transmission frame,
thereby enabling each station to access a medium in
the WLAN environment, com plementing a carrier sensing
method, and enhancing throughput efficiency by
reducing an overhead of an HT PPDU. Advantageous
Effects [14] When using a method and apparatus for
determining an ACK frame to ac knowledge the receipt
of a transmission frame on a wireless LAN according to
the present invention, each station can perform
accurate carrier sensing in a WLAN en vironment where
HT stations and legacy stations coexist. As a result,
medium access fairness can be secured. In addition,
throughput efficiency can be enhanced by reducing the
overhead of an HT PPDU frame. Description of Drawings
[15] The above and other aspects of the present
invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to
the attached drawings in which: [16] FIG. 1
illustrates an IEEE 802. 11a-based legacy PPDU frame
format; [17] FIG. 2 illustrates data and ACK frame
transmissions on a WLAN where HT stations and legacy
stations coexist; [18] FIG. 3 illustrates an HT PPDU
frame format according to the present invention; [19]
FIG. 4 illustrates data and ACK frame transmissions on
a WLAN where HT stations and legacy stations coexist
according to the present invention; [20] FIG. 5A
illustrates a schematic configuration of an
infrastructure basic service set (BSS) including an
AP; [21] FIG. 5B illustrates a schematic configuration
of an independent BSS (IBSS) without an AP; [22] FIG.
6 is a flowchart illustrating a method of determining
an ACK frame for ac 



knowledging the receipt of a transmission frame in the
infrastructure BSS where HT stations and legacy
stations coexist according to an exemplary embodiment
of the present invention; [23] FIG. 7 is a flowchart
illustrating a method of determining an ACK frame for
acknowledging the receipt of a transmission frame in
the IBSS where HT stations and legacy stations coexist
according to an exemplary embodiment of the present
invention; [24] FIG. 8 is a detailed flowchart
illustrating a method of determining an ACK frame for
acknowledging the receipt of a transmission frame by
determining the types of stations on the WLAN where HT
stations and legacy stations coexist according to the
present invention; [25] FIG. 9 illustrates an example
of performance information that a legacy station
reports when associating itself with the
infrastructure BSS or joining the IBSS; [26] FIGS. 1OA
and 1OB illustrate examples of performance information
that an HT station reports when associating itself
with the infrastructure BSS or joining the IBSS; [27]
FIG. 11 illustrates information of an ACK frame to be
notified to a corresponding station on the WLAN via a
beacon or a probe response; [28] FIG. 12 is a
schematic block diagram of an infrastructure BSS
according to the present invention; and [29] FIG. 13
is a schematic block diagram of an IBSS according to
the present invention. Best Mode [30] According to an
aspect of the present invention, there is provided a
method of de termining an ACK frame for acknowledging
receipt of a transmission frame on a WLAN where HT
stations and legacy stations with different data
transmission c a pabilities coexist. The method
includes: determining types of stations on the WLAN;
determining the ACK frame for acknowledging the
receipt of the transmission frame on the WLAN
according to the determined types of stations; and
notifying the cor responding stations on the WLAN of
determined ACK frame. [31] According to another aspect
of the present invention, there is provided an access
point (AP) in a basic service set (BSS) where HT
stations and legacy stations with different data
transmission capabilities coexist. The AP includes: a
determining unit determining types of stations in the
BSS; an ACK frame selecting unit determining an ACK
frame for acknowledging the receipt of a transmission
frame in the BSS according to the determined types of
stations; and an ACK frame type notifying unit
notifying a corresponding station of the ACK frame
determined by the ACK frame 



selecting unit. [32] According to another aspect of
the present invention, there is provided an in
dependent basic service set (IBSS) management station
in an IBSS where HT stations and legacy stations with
different data transmission capabilities coexist. The
management station includes: a determining unit
determining types of stations in the IBSS; an ACK
frame selecting unit determining an ACK frame for
acknowledging thereceipt of a transmission frame in
the IBSS according to the determined types of
stations; and an ACK frame type notifying unit
notifying a corresponding station of the ACK frame
determined by the ACK frame selecting unit. [33]
According to another aspect of the present invention,
there is provided an in frastructure BSS where HT
stations and legacy stations with different data
transmission capabilities coexist. The infrastructure
BSS includes: an AP including a determining unit
determining types of stations in the infrastructure
BSS, an ACK frame selecting unit determining an ACK
frame for acknowledging the receipt of a transmission
frame in the infrastructure BSS according to the
determined types of stations, and an ACK frame type
notifying unit notifying a corresponding station of
the ACK frame determined by the ACK frame selecting
unit; and the stations respectively comprising a unit
for reporting performance information of the HT
stations and the legacy stations to the AP and a unit
for receiving the ACK frame from the ACK frame type
notifying unit included in the AP. [34] According to
another aspect of the present invention, there is
provided an IBSS where HT stations and legacy stations
with different data transmission capabilities coexist.
The IBSS includes: an IBSS management station
including a determining unit determining types of
stations in the IBSS, an ACK frame selecting unit
determining an ACK frame for acknowledging the receipt
of a transmission frame in the IBSS according to the
determined types of stations, and an ACK frame type
notifying unit notifying a corresponding station of
the ACK frame determined by the ACK frame selecting
unit; and the stations respectively comprising a unit
for reporting performance information of the HT
stations and the legacy stations to the IBSS
management station and a unit for receiving the ACK
frame from the ACK frame type notifying unit included
in the IBSS management station. Mode for Invention
[35] The present invention will now be described more
fully with reference to the ac companying drawings, in
which exemplary embodiments of the invention are
shown. The invention may, however, be embodied in many
different forms and should not be construed as being
limited to the exemplary embodiments set forth
therein; rather, 



these exemplary embodiments are provided so that this
disclosure will be thorough and complete, and will
fully convey the concept of the invention to those
skilled in the art. [36] FIG. 3 illustrates a format
of an HT physical PPDU frame 300. A preamble field 310
and a legacy PLCP header 320 are placed at the front
of the HT PPDU frame 300 such that legacy stations can
understand the formats of the signal fields in the HT
PPDU frame 300. The legacy PLCP header 320 is followed
by an HT signal field 330 and a data field 340. PLCP
preamble 350 and data fields 360 for antennas after a
second antenna are placed after the signal fields 330,
respectively.[37] FIG. 4 illustrates data and ACK
frame transmissions on a WLAN where HT stations and
legacy stations coexist according to the present
invention. [38] An HT transmitting station HT SRC
transmits data to an HT receiving station HT DEST
using the HT PPDU frame format illustrated in FIG. 3.
Then, the HT transmitting station HT SRC and the HT
receiving station HT DEST wait for a short interframe
space (SIFS). After the SIFS, the HT receiving station
HT DEST transmits an ACK frame in a legacy format to
the HT transmitting station HT SRC to confirm the
receipt of data. [39] When the HT transmitting station
transmits the ACK frame in the legacy format, other
legacy stations as well as the HT receiving station
interpret the data field normally. Thus, all stations
wait for a DCF interframe space (DIFS). Consequently,
all stations can compete for medium access on an equal
footing. [40] FIG. 5A illustrates a schematic
configuration of an infrastructure basic service set
(BSS) including an access point (AP). FIG. 5B
illustrates a schematic configuration of an
independent BSS (IBSS) without an AP. [41] Referring
to FIG. 5A, the infrastructure BSS includes an HT
station having three antennas, an HT station having
one antenna, two legacy stations, and the AP. The
number of stations and the number of antennas that an
HT station has in FIG. 5A varies depending on
situations. [42] Referring to FIG. 5B, the IBSS
includes an HT station having two antennas, an HT
station having one antenna, and three legacy stations.
Likewise, the number of stations and the number of
antennas that an HT station has in FIG. 5B varies
depending on situations. [43] The HT stations
illustrated in FIGS. 5A and 5B include systems that
use a multiple input multiple output (MIMO) technology
or systems that use channel bonding. The legacy
stations include systems that comply with one of the
IEEE 802. 11 a/b/g standards. [44] FIG. 6 is a
flowchart illustrating a method of determining an ACK
frame for ac 



knowledging the receipt of a transmission frame in an
infrastructure BSS where HT stations and legacy
stations coexist according to an exemplary embodiment
of the present invention. [45] To determine an ACK
frame for acknowledging the receipt of a transmission
frame, each station reports its performance
information to an AP when associating itself with the
infrastructure BSS (SlOO). Based on the reported
performance in formation of each station, the AP
determines the types of stations included in the in
frastructure BSS (S200). Then, the AP determines an
ACK frame for acknowledging the receipt of a
transmission frame according to the determined types
of stations included in the infrastructure BSS (S300).
The method of determining the ACK frameaccording to
the type of station will be described in detail later
with reference to FIG. 8. [46] The AP notifies a
corresponding station of the determined ACK frame
(S400). The AP notifies of the determined ACK frame
via a beacon. Alternatively, if other stations request
information regarding the determined ACK frame, the AP
notifies of the determined ACK frame via a probe
response. [47] FIG. 7 is a flowchart illustrating a
method of determining an ACK frame for ac knowledging
the receipt of a transmission frame in an IBSS where
HT stations and legacy stations coexist according to
an exemplary embodiment of the present invention. [48]
To determine an ACK frame for acknowledging the
receipt of a transmission frame, each station reports
its performance information to an IBSS management
station when joining the IBSS (S 110). Based on the
reported performance information of each station, the
IBSS management station determines the types of
stations included in the IBSS (S210). Then, the IBSS
management station determines an ACK frame for ac
knowledging the receipt of a transmission frame
according to the type of station (S3 10). The method
of determining the ACK frame according to the type of
station will be described in detail later with
reference to FIG. 8. [49] The IBSS management station
notifies a corresponding station of the determined ACK
frame via a beacon or a probe response if other
stations request information regarding the determined
ACK frame (S410). [50] FIG. 8 is a detailed flowchart
illustrating a method of determining an ACK frame for
acknowledging the receipt of a transmission frame by
determining the types of stations on a WLAN where HT
stations and legacy stations coexist according to the
present invention. The method is equally applied to
the infrastructure BSS and the IBSS. 



[51] It is determined whether HT stations and legacy
stations coexist (S810). If it is determined that the
HT stations and the legacy stations do not coexist, it
is determined whether only the legacy stations exist
(S820). [52] If it is determined that only the legacy
stations exist, a legacy format is designated as the
format of an ACK frame for acknowledging the receipt
of a transmission frame (S830). If only the HT
stations exist, an HT format is designated as the
format of the ACK frame for acknowledging the receipt
of the transmission frame (S840). [53] Returning to
operation S810, if it is determined that the HT
stations and the legacy stations coexist, it is
determined whether to compare conditions of the HT
stations with those of the legacy stations (S850). If
it is determined that the conditions of the HT
stations and the legacy stations are to be compared,
the HT format and the legacy format are compared and
the best format is chosen to be the format of the ACK
framefor acknowledging the receipt of the transmission
frame (S860). If it is determined that the conditions
of the HT stations and the legacy stations are not to
be compared, the legacy format is designated as the
format of the ACK frame for acknowledging the receipt
of the transmission frame (S870). [54] FIG. 9
illustrates an example of performance information that
a legacy station reports when associating itself with
the infrastructure BSS or joining the IBSS. The legacy
station reports its performance information to an AP
when associating itself with the infrastructure BSS or
to an IBSS management station when joining the IBSS.
The performance information illustrated in FIG. 9 is
merely an example and different information are
reported in different embodiments. Based on this
information, the AP or the IBSS management station can
identify what kinds of stations exist on the WLAN.
[55] FIGS. 1OA and 1OB illustrate examples of
performance information that an HT station reports
when associating itself with the infrastructure BSS or
joining the IBSS. The HT station reports its
performance information to the AP when associating
itself with the infrastructure BSS or to the IBSS
management station when joining the IBSS. The
performance information illustrated in FIGS. 1OA and
1OB are merely examples and different information are
reported in different embodiments. Based on this in
formation, the AP or the IBSS management station can
identify what kinds of stations exist on the wireless
LAN. [56] FIG. 11 illustrates information of an ACK
frame to be transmitted to a cor responding station on
a WLAN via a beacon or a probe response. After an ACK
frame for acknowledging the receipt of a transmission
frame on the wireless LAN is determined, an AP or an
IBSS management station includes information of the 



determined ACK frame shown in FIG. 11 in a beacon or a
probe response and transmits the beacon or the probe
response to a corresponding station. [57] A legacy ACK
field illustrated in FIG. 11 has 'legacy ACK' or 'no
preference' as it value. Here, the value of 'legacy
ACK' denotes that an ACK frame in the legacy format is
designated as an ACK frame to be used in a wireless
LAN environment. The value of 'no preference' denotes
that no particular ACK frame is designated. If the
'legacy AC K' field has the value of 'legacy ACK,'
stations that receive the legacy ACK field containing
the 'legacy ACK' value will use the ACK frame in the
legacy format when transmitting and receiving frames.
[58] FIG. 12 is a schematic block diagram of an
infrastructure BSS according to the present invention.
The infrastructure BSS includes an AP and a plurality
of stations. The AP includes a station type
determining unit 10, an ACK frame selecting unit 20,
an ACK frame type notifying unit 30, and a frame
transmitting/receiving unit 40. Each of the stations
includes a performance reporting unit 50 and a frame
transmitting/receiving unit 60. The number of stations
varies in different embodiments. [59] The station type
determining unit 10 determines the types of stations
in the in frastructure BSS. The ACK frame selecting
unit 20 determines the format of an ACK frame for
acknowledging the receipt of a transmission frame in
the infrastructure BSS as an HT format or a legacy
format according to the result of determination made
by the station type determining unit 10. [60] The ACK
frame type notifying unit 30 notifies a corresponding
station of the ACK frame determined by the ACK frame
selecting unit 20. [61] The performance reporting unit
50 reports performance information of HT or legacy
stations to the AP. [62] FIG. 13 is a schematic block
diagram of an IBSS according to the present invention.
The IBSS includes a first station 1 and a second
station 2, which re spectively include station type
determining units 15 and 15', ACK frame selecting
units 25 and 25', ACK frame type notifying units 35
and 35', frame transmitting/receiving units 45 and
45', and performance reporting units 55 and 55'. In
another exemplary embodiment, the number of stations
are different. Since the station type determining
units 15 and 15', the ACK frame selecting units 25 and
25', the ACK frame type notifying units 35 and 35',
the frame transmitting/receiving units 45 and 45', and
the performance reporting units 55 and 55' perform the
same functions as elements of FIG. 12, their
descriptions will be omitted. [63] Unlike the
infrastructure BSS of FIG. 12, the infrastructure BSS
of FIG. 13 does not have a separate AP. A station that
manages stations in the IBSS serves as the AP 



and is randomly selected. [64] While the present
invention has been particularly shown and described
with reference to exemplary embodiments thereof, it
will be understood by those of ordinary skill in the
art that various changes in form and details may be
made therein without departing from the spirit and
scope of the present invention as defined by the
following claims.Claims [1] L A method of determining
an acknowledgement (ACK) frame for ac knowledging a
receipt of a transmission frame on a wireless local
area network, the method comprising: determining a
type of at least one station on the wireless local
area network; determining the ACK frame for
acknowledging the receipt of the transmission frame on
the wireless local area network according to the
determined type of the at least one station; and
notifying the at least one station of the determined
ACK frame. 2. The method of claim 1, wherein at least
one of a high throughput station and a legacy station
with different data transmission capabilities exists
on the wireless local area network, and the
determining the type of the at least one station
comprises determining a type of the at least one of
the high throughput station and the legacy station. 3.
The method of claim 2, wherein the wireless local area
network is an in frastructure basic service set or an
independent basic service set. 4. The method of claim
3, wherein, if the wireless local area network is the
in frastructure basic service set, an access point
determines the type of the at least one of the high
throughput station and the legacy station in the
infrastructure basic service set. 5. The method of
claim 3, wherein, if the wireless local area network
is the in dependent basic service set, an independent
basic service set management station determines the
type of the at least one of the high throughput
station and the legacy station in the independent
basic service set. 6. The method of claim 2, wherein,
in the determining the ACK frame, if the high
throughput station and the legacy station coexist on
the wireless local area network, the ACK frame uses a
legacy format. 7. The method of claim 2, wherein, in
the determining the ACK frame, if only high throughput
stations exist on the wireless local area network, the
ACK frame uses a high throughput format. 



8. The method of claim 2, wherein, in the determining
the ACK frame, if only legacy stations exist on the
wireless local area network, the ACK frame uses a
legacy format. 9. The method of claim 2, wherein, in
the determining the ACK frame, if the h igh throughput
station and the legacy station coexist on the wireless
local area network, a high throughput format and a
legacy format are compared to decide a format of the
ACK frame.10. The method of claim 9, wherein, if it is
determined that the high throughput format is more
advantageous than the legacy format as a result of
comparison, the ACK frame uses the high throughput
format. 11. The method of claim 4, wherein the
determining the type of the at least one of the high
throughput station and the legacy station on the
wireless local area network comprises: reporting
performance information of each of the at least one of
the high throughput station and legacy station to the
access point when each of the at least one of the high
throughput station and legacy station associates
itself with the wireless local area network; and
determining the type of the at least one of the high
throughput station and legacy station on the wireless
local area network based on the performance
information of each of the at least one of the high
throughput station and legacy station. 12. The method
of claim 5, wherein the determining the type of the at
least one of the high throughput station and the
legacy station on the wireless local area network
comprises: reporting performance information of each
of the at least one of the high throughput station and
the legacy station to the independent basic service
set management station when each of the at least one
of the high throughput station and the legacy station
joins the wireless local area network; and determining
the types of stations on the wireless local area
network based on the performance information of each
of the at least one of the high throughput station and
the legacy station. 13. The method of claim 4, wherein
the access point notifies the at least one of the high
throughput station and the legacy station on the
wireless local area network of the determined ACK
frame via a beacon. 14. The method of claim 13,
wherein the beacon comprises information regarding the
determined ACK frame. 15. The method of claim 13,
wherein the information regarding the determined 



ACK frame contained in the beacon comprises a value
indicating that the determined ACK frame is in a
legacy format or a value indicating that no particular
format is designated. 16. The method of claim 4,
wherein, if the at least one of the high throughput
station and the legacy station on the wireless local
area network requests in formation regarding the
determined ACK frame, the access point notifies the at
least one of the high throughput station and the
legacy station of the information regarding the ACK
frame via a probe response. 17. The method of claim
16, wherein the probe response comprises the
information regarding the determined ACK frame. 18.
The method of claim 17, wherein the information
regarding the determined ACK frame contained in the
probe response comprises a value indicating that the
determined ACK frame is in a legacy format or a value
indicating that no particular format is designated.
19. The method of claim 5, wherein the independent
basic service set management station notifies the at
least one of the high throughput station and the
legacy station of the determined ACK frame via a
beacon. 20. The method of claim 19, wherein the beacon
comprises information regarding the determined ACK
frame. 21. The method of claim 20, wherein the
information regarding the determined ACK frame
contained in the beacon comprises a value indicating
that the determined ACK frame is in a legacy format or
a value indicating that no particular format is
designated. 22. The method of claim 5, wherein, if the
at least one of the high throughput station and the
legacy station on the wireless local area network
requests in formation regarding the determined ACK
frame, the independent basic service set notifies the
at least one of the high throughput station and the
legacy station of the ACK frame through a probe
response. 23. The method of claim 22, wherein the
probe response comprises the in formation regarding
the determined ACK frame. 24. The method of claim 23,
wherein the information regarding the determined ACK
frame contained in the probe response comprises a
value indicating that the determined ACK frame is in a
legacy format or a value indicating that no particular
format is designated. 25. The method of claim 2,
wherein the high throughput station comprises a system
that uses multiple-input-multiple-output technology. 



26. The method of claim 2, wherein the high throughput
station comprises a system that uses channel bonding.
27. The method of claim 2, wherein the legacy station
comprises a system that meets at least one of the IEEE
802.1 1 a/b/g standards. 28. An access point in a
basic service set, the access point comprising: a
determining unit which determines a type of at least
one station in the basic service set; an ACK frame
selecting unit which determines an ACK frame for ac
knowledging a receipt of a transmission frame in the
basic service set according to the determined type of
the at least one station; and an ACK frame type
notifying unit which notifies the at least one station
of theACK frame determined by the ACK frame selecting
unit. 29. The access point of claim 28, wherein at
least one of a high throughput station and a legacy
station with different data transmission capabilities
exist in the basic service set, and the determining
unit determines a type of the at least one of the high
throughput station and the legacy station. 30. The
access point of claim 29, wherein, if the high
throughput station and the legacy station coexist in
the basic service set, the ACK frame selecting unit
designates a legacy format as a format of the ACK
frame. 31. The access point of claim 29, wherein, if
only high throughput stations exist in the basic
service set, the ACK frame selecting unit designates a
high throughput format as a format of the ACK frame.
32. The access point of claim 29, wherein, if only
legacy stations exist in the basic service set, the
ACK frame selecting unit designates a legacy format as
a format of the ACK frame. 33. The access point of
claim 29, wherein, if the high throughput station and
the legacy station coexist in the basic service set, a
high throughput format and the legacy format are
compared to decide a format of the ACK frame. 34. The
access point of claim 33, wherein, if it is determined
that the high throughput format is more advantageous
than the legacy format as a result of comparison, the
ACK frame uses the high throughput format. 35. The
access point of claim 29, wherein the ACK frame type
notifying unit notifies the at least one of the high
throughput station and the legacy station in the basic
service set of the determined ACK frame via a beacon.
36. The access point of claim 35, wherein the beacon
comprises information 



regarding the determined ACK frame. 37. The access
point of claim 36, wherein the information regarding
the determined ACK frame contained in the beacon
comprises a value indicating that the determined ACK
frame is in a legacy format or a value indicating that
no particular ACK frame is designated. 38. The access
point of claim 29, wherein, if the corresponding
station in the basic service set request the
information regarding the determined ACK frame, the
ACK frame type notifying unit notifies the at least
one of the high throughput station and the legacy
station in the basic service set of the ACK frame via
a probe response. 39. The access point of claim 38,
wherein the probe response comprises the in formation
regarding the determined ACK frame. 40. The access
point of claim 39, wherein the information regarding
thedetermined ACK frame contained in the probe
response comprises a value indicating that the
determined ACK frame is in a legacy format or a value
indicating that no particular format is designated.
41. An independent basic service set management
station in an independent basic service set, the
management station comprising: a determining unit a
type of at least one station in the independent basic
service set; an acknowledgement (ACK) frame selecting
unit which determines an ACK frame for acknowledging a
receipt of a transmission frame in the independent
basic service set according to the determined type of
the at least one station; and an ACK frame type
notifying unit which notifies the at least one station
of the ACK frame determined by the ACK frame selecting
unit. 42. The management station of claim 41, wherein
at least one of a high throughput station and a legacy
station with different data transmission c a
pabilities exists in the independent basic service
set, and the determining unit determines a type of the
at least one of the high throughput station and the
legacy station. 43. The management station of claim
42, wherein, if the high throughput station and the
legacy station coexist in the independent basic
service set, the ACK frame selecting unit designates a
legacy format as a format of the ACK frame. 44. The
management station of claim 42, wherein, if only high
throughput stations exist in the independent basic
service set, the ACK frame selecting unit designates a
high throughput format as a format of the ACK frame. 



45. The management station of claim 42, wherein, if
only legacy stations exist in the independent basic
service set, the ACK frame selecting unit designates a
legacy format as a format of the ACK frame. 46. The
management station of claim 42, wherein, if the high
throughput station and the legacy station coexist in
the independent basic service set, a high throughput
format and a legacy format are compared to decide a
format of the ACK frame. 47. The management station of
claim 46, wherein, if it is determined that the high
throughput format is more advantageous than the legacy
format as a result of comparison, the ACK frame uses
the high throughput format. 48. The management station
of claim 42, wherein the ACK frame type notifying unit
notifies the at least one of the high throughput
station and the legacy station of the determined ACK
frame via a beacon. 49. The management station of
claim 48, wherein the beacon comprises in formation
regarding the determined ACK frame.50. The management
station of claim 49, wherein the information regarding
the determined ACK frame contained in the beacon
comprises a value indicating that the determined ACK
frame is in a legacy format or a value indicating that
no particular ACK frame is designated. 51. The
management station of claim 42, wherein, if the at
least one of the high throughput station and the
legacy station in the independent basic service set
requests information regarding the determined ACK
frame, the ACK frame type notifying unit notifies the
at least one of the high throughput station and the
legacy station of the ACK frame via a probe response.
52. The management station of claim 51, wherein the
probe response comprises the information regarding the
determined ACK frame. 53. The management station of
claim 52, wherein the information regarding the
determined ACK frame contained in the beacon comprises
a value indicating that the determined ACK frame is in
a legacy format or a value indicating that no
particular format is designated. 54. An infrastructure
basic service set, the infrastructure basic service
set comprising: an access point comprising a
determining unit which determines a type of at least
one station in the infrastructure basic service set,
an acknowledgement (ACK) frame selecting unit which
determines an ACK frame for acknowledging a receipt of
a transmission frame in the infrastructure basic
service set according to 



the determined type of the at least one station, and
an ACK frame type notifying unit which notifies the at
least one station of the ACK frame determined by the
ACK frame selecting unit; and the at least one station
comprising a unit for reporting performance
information to the access point and a unit for
receiving the ACK frame from the ACK frame type
notifying unit included in the access point. 55. The
infrastructure basic service set of claim 54, wherein
at least one of a high throughput station and a legacy
station with different data transmission c a
pabilities exist in the infrastructure basic service
set, and the determining unit determines a type of the
at least one of the high throughput station and the
legacy station. 56. An independent basic service set,
the independent basic service set comprising: an
independent basic service set management station
comprising a determining unit which determines a type
of at least one station in the independent basic
service set, an ACK frame selecting unit which
determines an ACK frame for ac knowledging a receipt
of a transmission frame in the independent basic
serviceset according to the determined type of the at
least one station, and an ACK frame type notifying
unit which notifies the at least one station of the
ACK frame determined by the ACK frame selecting unit;
and the at least one station comprising a unit for
reporting performance information to the independent
basic service set management station and a unit for
receiving the ACK frame from the ACK frame type
notifying unit included in the in dependent basic
service set management station. 57. The independent
basic service set of claim 56, wherein at least one of
a high throughput station and a legacy station with
different data transmission c a pabilities exist in
the independent basic service set, and the determining
unit determines a type of the at least one of the high
throughput station and the legacy station. 58. A
computer-readable recording medium on which a program
for executing the method of claim 1 is recorded. 59.
The computer-readable recording medium of claim 58,
wherein at least one of a high throughput station and
a legacy station with different data transmission
capabilities exists on the wireless local area
network, and the determining the type of the at least
one station comprises determining a type of the at
least one of the high throughput station and the
legacy station. 


