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Description

[Technical Field]

[0001] The present invention relates to a wireless com-
munication method and a wireless communication termi-
nal using fragmentation.

[Background Art]

[0002] In recent years, with supply expansion of mobile
apparatuses, a wireless communication technology that
can provide a rapid wireless Internet service to the mobile
apparatuses has been significantly spotlighted. The wire-
less communication technology allows mobile appara-
tuses including a smart phone, a smart pad, a laptop
computer, a portable multimedia player, an embedded
apparatus, and the like to wirelessly access the Internet
in home or a company or a specific service providing
area.
[0003] One of most famous wireless communication
technology is wireless LAN technology. Institute of Elec-
trical and Electronics Engineers (IEEE) 802.11 has com-
mercialized or developed various technological stand-
ards since an initial wireless LAN technology is supported
using frequencies of 2.4 GHz. First, the IEEE 802.11b
supports a communication speed of a maximum of 11
Mbps while using frequencies of a 2.4 GHz band. IEEE
802.11a which is commercialized after the IEEE 802.11b
uses frequencies of not the 2.4 GHz band but a 5 GHz
band to reduce an influence by interference as compared
with the frequencies of the 2.4 GHz band which are sig-
nificantly congested and improves the communication
speed up to a maximum of 54 Mbps by using an Orthog-
onal Frequency Division Multiplexing (OFDM) technolo-
gy. However, the IEEE 802.11a has a disadvantage in
that a communication distance is shorter than the IEEE
802.11b. In addition, IEEE 802.11g uses the frequencies
of the 2.4 GHz band similarly to the IEEE 802.11b to
implement the communication speed of a maximum of
54 Mbps and satisfies backward compatibility to signifi-
cantly come into the spotlight and further, is superior to
the IEEE 802.11a in terms of the communication dis-
tance.
[0004] Moreover, as a technology standard estab-
lished to overcome a limitation of the communication
speed which is pointed out as a weak point in a wireless
LAN, IEEE 802.11n has been provided. The IEEE
802.11n aims at increasing the speed and reliability of a
network and extending an operating distance of a wire-
less network. In more detail, the IEEE 802.11n supports
a high throughput (HT) in which a data processing speed
is a maximum of 540 Mbps or more and further, is based
on a multiple inputs and multiple outputs (MIMO) tech-
nology in which multiple antennas are used at both sides
of a transmitting unit and a receiving unit in order to min-
imize a transmission error and optimize a data speed.
Further, the standard can use a coding scheme that

transmits multiple copies which overlap with each other
in order to increase data reliability.
[0005] As the supply of the wireless LAN is activated
and further, applications using the wireless LAN are di-
versified, the need for new wireless LAN systems for sup-
porting a higher throughput (very high throughput (VHT))
than the data processing speed supported by the IEEE
802.11n has come into the spotlight. Among them, IEEE
802.11ac supports a wide bandwidth (80 to 160 MHz) in
the 5 GHz frequencies. The IEEE 802.11ac standard is
defined only in the 5 GHz band, but initial 11ac chipsets
will support even operations in the 2.4 GHz band for the
backward compatibility with the existing 2.4 GHz band
products. Theoretically, according to the standard, wire-
less LAN speeds of multiple stations are enabled up to
a minimum of 1 Gbps and a maximum single link speed
is enabled up to a minimum of 500 Mbps. This is achieved
by extending concepts of a wireless interface accepted
by 802.11n, such as a wider wireless frequency band-
width (a maximum of 160 MHz), more MIMO spatial
streams (a maximum of 8), multi-user MIMO, and high-
density modulation (a maximum of 256 QAM). Further,
as a scheme that transmits data by using a 60 GHz band
instead of the existing 2.4 GHz/5 GHz, IEEE 802.11ad
has been provided. The IEEE 802.11ad is a transmission
standard that provides a speed of a maximum of 7 Gbps
by using a beamforming technology and is suitable for
high bit rate moving picture streaming such as massive
data or non-compression HD video. However, since it is
difficult for the 60 GHz frequency band to pass through
an obstacle, it is disadvantageous in that the 60 GHz
frequency band can be used only among devices in a
short-distance space.
[0006] Meanwhile, in recent years, as next-generation
wireless communication technology standards after the
802.11ac and 802.11ad, discussion for providing a high-
efficiency and high-performance wireless communica-
tion technology in a high-density environment is contin-
uously performed. That is, in a next-generation wireless
communication technology environment, communica-
tion having high frequency efficiency needs to be provid-
ed indoors/outdoors under the presence of high-density
terminals and base terminals and various technologies
for implementing the communication are required.
[0007] Especially, as the number of devices using a
wireless communication technology increases, it is nec-
essary to efficiently use a predetermined channel. There-
fore, required is a technology capable of efficiently using
bandwidths by simultaneously transmitting data between
a plurality of terminals and base terminals.
[0008] US 2010/315999 A1 discloses a use of block
acknowledgement policy for a wirelee network, compris-
ing receiving, via a wireless network, a frame indicating
whether or not regular acknowledgements may be used
(or alternatively indicating whether or not data frames
with fragmented payloads may be used), in addition to
block acknowledgements.
[0009] D2 (ALFRED ASTERJADHI (QUALCOMM
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INC), "Fragmentation for MU frames-Follow up on acks ;
11-16-0050-01-00ax-fragmentation-for-mu-frames-fol-
low-up-on-acks", IEEE DRAFT; 11-16-0050-01-00AX-
FRAGMENTATION-FOR-MU-FRAMES-FOLLOW-UP-
ON-ACKS, IEEE-SA MENTOR, PISCATAWAY, NJ
USA, (20160119), vol. 802.11ax, no. 1, pages 1 - 20)
discloses an acknowledgement procedure for IEEE
802.11ax fragmentation using baseline fragmenta-
tion/defragmentation procedure for signaling fragments.

[Disclosure]

[Technical Problem]

[0010] An object of an embodiment of the present in-
vention is to provide a wireless communication terminal
using fragmentation.

[Technical Solution]

[0011] The present invention relates to a wireless com-
munication terminal according to claim 1 and a method
according to claim 2.

[Advantageous Effects]

[0012] An embodiment of the present invention pro-
vides a communication method using fragmentation and
a wireless communication terminal using the same.

[Description of Drawings]

[0013]

FIG. 1 shows a wireless LAN system according to
an example of the present invention.
FIG. 2 shows a wireless LAN system according to
an example of the present invention.
FIG. 3 shows a block diagram illustrating a configu-
ration of a station.
FIG. 4 shows a block diagram illustrating a configu-
ration of an access point.
FIG. 5 shows a process that a station sets an access
point and a link.
FIG. 6 shows a method of transmitting information
on a fragmentation level using ADDBA according to
a non-claimed embodiment of the present invention.
FIG. 7 shows the format of an ADDBA request frame
and an ADDBA response frame signaling informa-
tion on a fragmentation level according to a non-
claimed embodiment of the present invention.
FIG. 8 shows a MAC frame format for signaling in-
formation on a fragmentation level according to a
non-claimed embodiment of the present invention.
FIG. 9 shows the format of an ADDBA response
frame and an ADDBA request frame signaling infor-
mation on a fragmentation level according to another
embodiment of the present invention.

FIG. 10 shows the format of an ADDBA response
frame and an ADDBA request frame signaling infor-
mation on a fragmentation level according to another
embodiment of the present invention.
FIG. 11 shows the format of a trigger frame that sig-
nals information on a fragmentation level according
to a non-claimed embodiment of the present inven-
tion.
FIG. 12 shows the format of a trigger frame that sig-
nals information on a fragmentation level according
to a non-claimed embodiment of the present inven-
tion.
FIG. 13 shows a format of a Capabilities element for
signaling information indicating the processing ca-
pability of a wireless communication terminal ac-
cording to a non-claimed embodiment of the present
invention.
FIG. 14 shows a Block ACK frame format according
to a non-claimed embodiment of the present inven-
tion.
FIG. 15 shows a method of transmitting a Block ACK
frame according to a non-claimed embodiment of
the present invention by a wireless communication
terminal supporting fragmentation level: level 3.
FIG. 16 shows a method of transmitting a Block ACK
frame according to a non-claimed embodiment of
the present invention by a wireless communication
terminal supporting fragmentation level: level 3.
FIG. 17 shows a method of transmitting a Block ACK
frame according to 2. a non-claimed embodiment of
the present invention by a wireless communication
terminal supporting fragmentation level: level 3.
FIGS. 18 to 20 show a method of transmitting a Block
ACK frame indicating All ACK according to a non-
claimed embodiment of the present invention by a
wireless communication terminal supporting a frag-
mentation level: level 3.
FIG. 21 shows an operation in which a wireless com-
munication terminal supporting a fragmentation lev-
el: level 3 transmits a Block ACK frame including a
Block ACK Bitmap field indicating whether a frag-
ment is received according to a non-claimed embod-
iment of the present invention.
FIG. 22 shows the operation of a wireless commu-
nication terminal according to an embodiment of the
present invention.

[Mode for Carrying out the Invention]

[0014] Preferred embodiments of the present invention
will be described below in more detail with reference to
the accompanying drawings. The present invention may,
however, be embodied in different forms and should not
be constructed as limited to the embodiments set forth
herein. Parts not relating to description are omitted in the
drawings in order to clearly describe the present inven-
tion and like reference numerals refer to like elements
throughout.
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[0015] Furthermore, when it is described that one com-
prises (or includes or has) some elements, it should be
understood that it may comprise (or include or has) only
those elements, or it may comprise (or include or have)
other elements as well as those elements if there is no
specific limitation.
[0016] This application claims priority to and the benefit
of Korean Patent Application Nos. 10-2016-0041302
(2016.04.04), Nos. 10-2016-0059181 (2016.05.14), and
Nos. 10-2016-0062424 (2016.05.20) filed in the Korean
Intellectual Property Office.
[0017] FIG. 1 is a diagram illustrating a wireless com-
munication system according to 2. an example of the
present invention. For convenience of description, this
example of the present invention is described through
the wireless LAN system. The wireless LAN system in-
cludes one or more basic service sets (BSS) and the BSS
represents a set of apparatuses which are successfully
synchronized with each other to communicate with each
other. In general, the BSS may be classified into an in-
frastructure BSS and an independent BSS (IBSS) and
FIG. 1 illustrates the infrastructure BSS between them.
[0018] As illustrated in FIG. 1, the infrastructure BSS
(BSS1 and BSS2) includes one or more stations STA1,
STA2, STA3, STA4, and STA5, access points PCP/AP-
1 and PCP/AP-2 which are stations providing a distribu-
tion service, and a distribution system (DS) connecting
the multiple access points PCP/AP-1 and PCP/AP-2.
[0019] The station (STA) is a predetermined device in-
cluding medium access control (MAC) following a regu-
lation of an IEEE 802.11 standard and a physical layer
interface for a wireless medium, and includes both a non-
access point (non-AP) station and an access point (AP)
in a broad sense. Further, in the present specification, a
term ’terminal’ may be used to refer to a concept including
a wireless LAN communication device such as non-AP
STA, or an AP, or both terms. A station for wireless com-
munication includes a processor and a transceiver and
according to the example may further include a user in-
terface unit and a display unit. The processor may gen-
erate a frame to be transmitted through a wireless net-
work or process a frame received through the wireless
network and besides, perform various processing for
controlling the station. In addition, the transceiver is func-
tionally connected with the processor and transmits and
receives frames through the wireless network for the sta-
tion.
[0020] The access point (AP) is an entity that provides
access to the distribution system (DS) via wireless me-
dium for the station associated therewith. In the infra-
structure BSS, communication among non-AP stations
is, in principle, performed via the AP, but when a direct
link is configured, direct communication is enabled even
among the non-AP stations. Meanwhile, the AP is used
as a concept including a personal BSS coordination point
(PCP) and may include concepts including a centralized
controller, a base station (BS), a node-B, a base trans-
ceiver system (BTS), and a site controller in a broad

sense.
[0021] A plurality of infrastructure BSSs may be con-
nected with each other through the distribution system
(DS). In this case, a plurality of BSSs connected through
the distribution system is referred to as an extended serv-
ice set (ESS).
[0022] FIG. 2 illustrates an independent BSS which is
a wireless communication system. For convenience of
description, another example of the present invention is
described through the wireless LAN system. In the em-
bodiment of FIG. 2, duplicative description of parts, which
are the same as or correspond to the embodiment of FIG.
1, will be omitted.
[0023] Since a BSS3 illustrated in FIG. 2 is the inde-
pendent BSS and does not include the AP, all stations
STA6 and STA7 are not connected with the AP. The in-
dependent BSS is not permitted to access the distribution
system and forms a self-contained network. In the inde-
pendent BSS, the respective stations STA6 and STA7
may be directly connected with each other.
[0024] FIG. 3 is a block diagram illustrating a configu-
ration of a station 100.
[0025] As illustrated in FIG. 3, the station 100 accord-
ing to the embodiment of the present invention may in-
clude a processor 110, a transceiver 120, a user interface
unit 140, a display unit 150, and a memory 160.
[0026] First, the transceiver 120 transmits and re-
ceives a wireless signal such as a wireless LAN physical
layer frame, or the like and may be embedded in the
station 100 or provided as an exterior. According to the
embodiment, the transceiver 120 may include at least
one transmit and receive module using different frequen-
cy bands. For example, the transceiver 120 may include
transmit and receive modules having different frequency
bands such as 2.4 GHz, 5 GHz, and 60 GHz. According
to an embodiment, the station 100 may include a transmit
and receive module using a frequency band of 6 GHz or
more and a transmit and receive module using a frequen-
cy band of 6 GHz or less. The respective transmit and
receive modules may perform wireless communication
with the AP or an external station according to a wireless
LAN standard of a frequency band supported by the cor-
responding transmit and receive module. The transceiver
120 may operate only one transmit and receive module
at a time or simultaneously operate multiple transmit and
receive modules together according to the performance
and requirements of the station 100. When the station
100 includes a plurality of transmit and receive modules,
each transmit and receive module may be implemented
by independent elements or a plurality of modules may
be integrated into one chip.
[0027] Next, the user interface unit 140 includes vari-
ous types of input/output means provided in the station
100. That is, the user interface unit 140 may receive a
user input by using various input means and the proces-
sor 110 may control the station 100 based on the received
user input. Further, the user interface unit 140 may per-
form output based on a command of the processor 110
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by using various output means.
[0028] Next, the display unit 150 outputs an image on
a display screen. The display unit 150 may output various
display objects such as contents executed by the proc-
essor 110 or a user interface based on a control com-
mand of the processor 110, and the like. Further, the
memory 160 stores a control program used in the station
100 and various resulting data. The control program may
include an access program required for the station 100
to access the AP or the external station.
[0029] The processor 110 of the present invention may
execute various commands or programs and process da-
ta in the station 100. Further, the processor 110 may
control the respective units of the station 100 and control
data transmission/reception among the units.
[0030] The processor 110 may execute the program
for accessing the AP stored in the memory 160 and re-
ceive a communication configuration message transmit-
ted by the AP. Further, the processor 110 may read in-
formation on a priority condition of the station 100 includ-
ed in the communication configuration message and re-
quest the access to the AP based on the information on
the priority condition of the station 100. The processor
110 may represent a main control unit of the station 100
the processor 110 may represent a control unit for indi-
vidually controlling some component of the station 100,
for example, the transceiver 120, and the like. The proc-
essor 110 may be a modulator and/or demodulator which
modulates wireless signal transmitted to the transceiver
120 and demodulates wireless signal received from the
transceiver 120. The processor 110 controls various op-
erations of wireless signal transmission/reception of the
station 100.
[0031] A detailed embodiment thereof will be de-
scribed below.
[0032] The station 100 illustrated in FIG. 3 is a block
diagram where separate blocks are illustrated as logically
distinguished elements of the device. Accordingly, the
elements of the device may be mounted in a single chip
or multiple chips depending on design of the device. For
example, the processor 110 and the transceiver 120 may
be implemented while being integrated into a single chip
or implemented as a separate chip. Further, in the em-
bodiment of the present invention, some components of
the station 100, for example, the user interface unit 140
and the display unit 150 may be optionally provided in
the station 100.
[0033] FIG. 4 is a block diagram illustrating a configu-
ration of an AP 200.
[0034] As illustrated in FIG. 4, the AP 200 may include
a processor 210, a transceiver 220, and a memory 260.
In FIG. 4, among the components of the AP 200, dupli-
cative description of parts which are the same as or cor-
respond to the components of the station 100 of FIG. 2
will be omitted.
[0035] Referring to FIG. 4, the AP 200 includes the
transceiver 220 for operating the BSS in at least one fre-
quency band. As described in the embodiment of FIG.

3, the transceiver 220 of the AP 200 may also include a
plurality of transmit and receive modules using different
frequency bands. That is, the AP 200 may include two
or more transmit and receive modules among different
frequency bands, for example, 2.4 GHz, 5 GHz, and 60
GHz together. Preferably, the AP 200 may include a
transmit and receive module using a frequency band of
6 GHz or more and a transmit and receive module using
a frequency band of 6 GHz or less. The respective trans-
mit and receive modules may perform wireless commu-
nication with the station according to a wireless LAN
standard of a frequency band supported by the corre-
sponding transmit and receive module. The transceiver
220 may operate only one transmit and receive module
at a time or simultaneously operate multiple transmit and
receive modules together according to the performance
and requirements of the AP 200.
[0036] Next, the memory 260 stores a control program
used in the AP 200 and various resulting data. The control
program may include an access program for managing
the access of the station. Further, the processor 210 may
control the respective units of the AP 200 and control
data transmission/reception among the units. The proc-
essor 210 may execute the program for accessing the
station stored in the memory 260 and transmit commu-
nication configuration messages for one or more stations.
In this case, the communication configuration messages
may include information about access priority conditions
of the respective stations. Further, the processor 210 per-
forms an access configuration according to an access
request of the station. The processor 210 may be a mod-
ulator and/or demodulator which modulates wireless sig-
nal transmitted to the transceiver 220 and demodulates
wireless signal received from the transceiver 220. The
processor 210 controls various operations such as radio
signal transmission/reception of the AP 200.
[0037] A detailed embodiment thereof will be de-
scribed below.
[0038] FIG. 5 is a diagram schematically illustrating a
process in which a STA sets a link with an AP.
[0039] Referring to FIG. 5, the link between the STA
100 and the AP 200 is set through three steps of scan-
ning, authentication, and association in a broad way.
First, the scanning step is a step in which the STA 100
obtains access information of BSS operated by the AP
200. A method for performing the scanning includes a
passive scanning method in which the AP 200 obtains
information by using a beacon message (S101) which is
periodically transmitted and an active scanning method
in which the STA 100 transmits a probe request to the
AP (S103) and obtains access information by receiving
a probe response from the AP (S105).
[0040] The STA 100 that successfully receives wire-
less access information in the scanning step performs
the authentication step by transmitting an authentication
request (S107a) and receiving an authentication re-
sponse from the AP 200 (S107b). After the authentication
step is performed, the STA 100 performs the association

7 8 



EP 3 442 258 B1

7

5

10

15

20

25

30

35

40

45

50

55

step by transmitting an association request (S109a) and
receiving an association response from the AP 200
(S109b).
[0041] Meanwhile, an 802.IX based authentication
step (S111) and an IP address obtaining step (S113)
through DHCP may be additionally performed. In FIG. 5,
the authentication server 300 is a server that processes
802.1X based authentication with the STA 100 and may
be present in physical association with the AP 200 or
present as a separate server.
[0042] In a specific embodiment, the AP 200 may be
a wireless communication terminal that allocates a com-
munication medium resource and performs scheduling
in an independent network, such as an ad-hoc network,
which is not connected to an external distribution service.
In addition, the AP 200 may be at least one of a base
station, an eNB, and a transmission point TP.
[0043] The wireless communication terminal may frag-
ment and transmit at least one of a MAC service data
unit (MSDU), an Aggregate (A)-MSDU, and a manage-
ment protocol data unit (MMPDU). For convenience of
explanation, a portion of an MSDU, a portion of an A-
MSDU, or a portion of an MMPDU, which are generated
through fragmentation, is referred to as a fragment. In
addition, a wireless communication terminal that trans-
mits data is referred to as an originator, and a wireless
communication terminal that receives data is referred to
as a recipient.
[0044] Specifically, the wireless communication termi-
nal may generate a plurality of fragments by fragmenting
at least one of an MSDU, an A-MSDU, and an MMPDU.
In this case, the wireless communication terminal may
transmit the generated plurality of fragments by using a
plurality of MPDUs. In addition, the wireless communi-
cation terminal receiving a plurality of fragments may de-
fragment a plurality of fragments to obtain at least one
of one MSDU, one A-MSDU, and one MMPDU. In this
case, the MPDU may be an S-MPDU or an A-MPDU.
[0045] FIG. 6 shows a method of transmitting informa-
tion on a fragmentation level using ADDBA according to
an embodiment of the present invention not falling in the
scope of the claims.
[0046] The recipient needs sufficient buffer capacity
and processing capacity to de-fragment multiple frag-
ments. For this, the originator needs to know the frag-
mentation level that the recipient may support. Therefore,
the wireless communication terminal may signal about
the fragmentation level indicating the degree of fragmen-
tation that the wireless communication terminal is capa-
ble of receiving. Specifically, the wireless communication
terminal transmits, during a link setup process with a wire-
less communication terminal that is an AP, information
on a fragmentation level of a fragment that is receivable
by the wireless communication terminal, and receive in-
formation on the fragmentation level of a fragment that
is receivable by the wireless communication terminal that
is an AP. Specifically, the wireless communication termi-
nal may transmit information on the fragmentation level

through the Operation element. In a specific embodi-
ment, the wireless communication terminal may transmit
information on the fragmentation level via the Capabilities
field of the Operation element. In this case, the Capabil-
ities field may be a field indicating the capability of the
wireless communication terminal. Further, the wireless
communication terminal may transmit information on the
fragmentation level through at least one of a probe re-
quest frame, a probe response frame, an authentication
request frame, an authentication response frame, an as-
sociation request frame, and an association response
frame.
[0047] In addition, the fragmentation level may be di-
vided into four levels. Level 0 may indicate that the wire-
less communication terminal does not support fragmen-
tation for the MSDU the wireless communication terminal
receives. Also, level 1 may indicate that the wireless com-
munication terminal is capable of receiving an MPDU that
includes one fragment. In this case, the MPDU may be
a single MPDU that is not aggregated with another MP-
DU, or an MPDU that is not an A-MPDU. Also, level 2
may indicate that the wireless communication terminal
is capable of receiving an A-MPDU that includes one
fragment per MSDU. Specifically, level 2 may indicate
that the wireless communication terminal is capable of
receiving an A-MPDU that includes one or fewer frag-
ments per MSDU. Level 3 may indicate that the wireless
communication terminal is capable of receiving an A-MP-
DU including a plurality of fragments per MSDU. Specif-
ically, level 3 may indicate that the wireless communica-
tion terminal is capable of receiving an A-MPDU that in-
cludes four or fewer fragments per MSDU.
[0048] In the embodiment of FIG. 6, a station STA
transmits a probe request frame Probe req. to an access
point AP. In this case, the station STA inserts information
on the fragmentation level supported by the station in the
probe request frame Probe req. In addition, the access
point AP transmits a probe response frame Probe resp.
to the station STA. In this case, the access point AP in-
serts information on the fragmentation level supported
by the access point AP in the probe response frame
Probe resp.
[0049] The STA and the AP negotiate the transmission
of the Block ACK frame through the ADDBA request
frame ADDBA req. and the ADDBA response frame AD-
DBA resp. The station STA transmits the A-MPDU based
on the information on the fragmentation level transmitted
by the access point AP. Specifically, the station STA
transmits the A-MPDU including the fragmentation level
fragment supported by the access point AP to the access
point AP based on the information on the fragmentation
level transmitted by the access point AP. The access
point AP transmits a Block Ack (BA) frame for the A-
MPDU to the station STA.
[0050] If the recipient does not include a fragment or
receives an A-MPDU including one fragment for each
MSDU, the recipient may transmit a Block ACK frame
including a bitmap indicating the receipt of each MSDU.
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In addition, when the recipient receives an A-MPDU in-
cluding a plurality of fragments corresponding to one MS-
DU, the recipient may transmit a Block ACK frame in-
cluding a bitmap indicating whether or not each fragment
is received. A specific form of the Block ACK frame will
be described with reference to FIG. 14 to FIG. 22.
[0051] If the recipient supports fragment level 3 and
fails to receive one or more of the MPDUs included in
the A-MPDU, the recipient may not know whether the
originator has transmitted multiple fragments corre-
sponding to one MSDU through the A-MPDU. Therefore,
a recipient supporting level 3 always needs to transmit a
Block ACK frame including a bitmap indicating whether
or not each fragment is received.
[0052] In addition, the link setup is performed only
when the wireless communication terminal accesses the
new BSS. Therefore, when transmitting information on
the fragmentation level through the link setup procedure,
once the link setup is done, it is required to perform un-
necessary link setup again to reset the fragmentation lev-
el. Therefore, it is difficult for the wireless communication
terminal to reset the fragmentation level according to the
network situation. Also, in the link setup process, it is
difficult for the wireless communication terminal to spec-
ify the type of traffic to be received or transmitted by the
wireless communication terminal. Therefore, when the
wireless communication terminal transmits information
on the fragmentation level through link setup, it may be
difficult for the wireless communication terminal to spec-
ify a fragmentation level for each type of traffic.
[0053] When considering these points, there is a need
for a method to efficiently transmit information on the frag-
mentation level and to negotiate the fragmentation level
dynamically between the originator and the sender. Em-
bodiments about the fragmentation level information
transmission and the fragmentation level negotiation will
be described with reference to FIG. 6 to FIG. 14.
[0054] FIG. 7 shows the format of an ADDBA request
frame and an ADDBA response frame signaling informa-
tion on a fragmentation level according to another em-
bodiment not falling in the scope of the claims.
[0055] The originator signals the level of fragmentation
to use during data transmission through the Add Block
Acknowledgment (ADDBA) setup procedure to set up
Block ACK frame transmission. In addition, the originator
determines the fragmentation level to use during data
transmission through the ADDBA procedure based on
information on the fragmentation level signaled by the
recipient. Specifically, the originator transmits an ADDBA
request frame including the Block ACK frame related pa-
rameters to the recipient. The recipient transmits an AD-
DBA response frame to the originator to configure the
Block ACK frame transmission. In this case, the ADDBA
request frame and the ADDBA response frame are one
kind of action frame. Accordingly, the wireless commu-
nication terminal may transmit the ADDBA request frame
when the wireless communication terminal is required. If
the fragmentation level to be used for data transmission

is determined through an Add Block Acknowledgment
(ADDBA) procedure to set up Block ACK frame trans-
mission, the originator and the recipient may change the
level of fragmentation used for data transmission more
flexibly.
[0056] In the ADDBA setup procedure, the originator
transmits information on the fragmentation level that is
intended to be used when transmitting data to the recip-
ient. Specifically, the originator transmits information on
the fragmentation level to use when transmitting data
through the ADDBA request frame. The information on
the fragmentation level indicates the maximum value of
the fragment level that the originator intends to use when
transmitting data. In addition, the information on the frag-
mentation level may be specified for each TID. Specifi-
cally, the originator transmits information on the fragmen-
tation level to use when transmitting data corresponding
to a specific TID through the ADDBA request frame. The
specific TID may be a TID specified in the Block ACK
Parameter Set of the ADDBA request frame. In particular,
the originator sets the fragmentation level which is sig-
naled by the ADDBA request frame to level 0, to signal
that the originator does not intend to transmit the frag-
ment when transmitting data for that TID. The originator
sets the fragmentation level which is signaled by the AD-
DBA request frame to level 1 to signal that the originator
does not intend to fragment when transmitting data for
the corresponding TID. Specifically, the originator sets
the level of fragmentation which is signaled by the ADD-
BA request frame to level 1 to indicate that the originator
will transmit one MPDU including one fragment when
transmitting data for the corresponding TID. In this case,
the MPDU may be a single MPDU that is not aggregated
with another MPDU or an MPDU that is not an A-MPDU,
as described above. The originator sets the fragmenta-
tion level which is signaled by the ADDBA request frame
to level 2 to signal that the originator intends to transmit
the fragment corresponding to level 2 or lower when
transmitting data for the corresponding TID. Specifically,
the originator sets the fragmentation level which is sig-
naled by the ADDBA request frame to level 2 to signal
that the originator intends to transmit one or fewer frag-
ments for each MSDU when transmitting data for the cor-
responding TID via the A-MPDU. The originator sets the
fragmentation level which is signaled by the ADDBA re-
quest frame to level 3 to signal that the originator intends
to transmit the fragment corresponding to level 3 or lower
when transmitting data for the corresponding TID. Spe-
cifically, the originator sets the fragmentation level which
is signaled by the ADDBA request frame to level 3 to
signal that the originator intends to transmit four or fewer
fragments for each MSDU when the originator transmits
data for the corresponding TID via the A-MPDU.
[0057] Also, in the ADDBA setup procedure, the recip-
ient trasnmits, to the originator, information on the frag-
mentation level that the recipient is capable of supporting
when receiving the data. Specifically, the recipient trans-
mits information on the fragmentation level that the re-
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cipient supports when receiving the data through the AD-
DBA response frame. The information on the fragmen-
tation level is the maximum value of the fragment level
of the fragment that the recipient is capable of receiving.
In addition, the information on the fragmentation level
may be specified for each TID. Specifically, the recipient
transmits information on the fragmentation level that the
recipient supports when receiving data corresponding to
a specific TID through an ADDBA response frame. The
specific TID may be a TID specified in the Block ACK
Parameter Set of the ADDBA response frame. In partic-
ular, the recipient sets the fragmentation level which is
signaled by the ADDBA response frame to level 0 to sig-
nal that the recipient is not capable of receiving the frag-
ment when receiving data for the corresponding TID. In
addition, the recipient sets the level of fragmentation
which is signaled by the ADDBA response frame to level
1 to signal that the recipient is only capable of receiving
fragments corresponding to level 1 or lower when trans-
mitting data for a corresponding TID. Specifically, the re-
cipient sets the level of fragmentation which is signaled
by the ADDBA response frame to level 1 to indicate that
a recipient is capable of receiving one MPDU including
one fragment when receiving data for the corresponding
TID. In this case, the MPDU may be a single MPDU that
is not aggregated with another MPDU or an MPDU that
is not an A-MPDU, as described above. In addition, the
recipient sets the level of fragmentation which is signaled
by the ADDBA response frame to level 2 to signal that
the recipient is capable of receiving fragments corre-
sponding to level 1 or level 2 when receiving data for a
corresponding TID. Specifically, the recipient sets the
level of fragmentation which is signaled by the ADDBA
response frame to level 2 to signal that the recipient is
capable of receiving one MPDU including one fragment
or an A-MPDU including one or fewer fragments per MS-
DU. In addition, the recipient sets the level of fragmen-
tation which is signaled by the ADDBA response frame
to level 3 to signal that the recipient is capable of receiving
fragments corresponding to level 1, level 2, or level 3
when receiving data for a corresponding TID. Specifical-
ly, the recipient sets the level of fragmentation which is
signaled by the ADDBA response frame to level 3 to sig-
nal that the recipient is capable of receiving one MPDU
including one fragment or an A-MPDU including four or
fewer fragments per MSDU.
[0058] The originator receives information on the frag-
mentation level from the recipient. Specifically, the orig-
inator receives the ADDBA response frame and obtains
information on the fragmentation level which is signaled
by the ADDBA response frame. The originator deter-
mines the level of fragmentation to use when transmitting
data based on information on the fragmentation level ob-
tained. Specifically, the originator transmits data by frag-
menting the data to be below the fragmentation level in-
dicated by the information on the obtained fragmentation
level. In addition, the recipient may select the bitmap for-
mat of the Block ACK frame based on the determined

fragmentation level. After the recipient receives the data,
the recipient may transmit a Block ACK frame with the
selected bitmap format to the originator. Also, until the
fragmentation level is changed again through the ADDBA
procedure, the originator may operate based on the de-
termined fragmentation level. Specifically, until the orig-
inator receives information on the fragmentation level
through the new ADDBA setup procedure, the originator
may operate based on the previously determined frag-
mentation level. In a specific embodiment, the originator
may transmit a new ADDBA request frame, and until a
new ADDBA response frame is received, the originator
may operate based on the determined fragmentation lev-
el. Until the fragmentation level is changed again through
the ADDBA procedure, the recipient may also operate
based on the determined fragmentation level. In addition,
the originator may operate according to the fragmenta-
tion level determined through the ADDBA procedure, re-
gardless of the fragmentation level information transmit-
ted during link setup. The recipient may also operate ac-
cording to the fragmentation level determined through
the ADDBA procedure, regardless of the fragmentation
level information transmitted during link setup.
[0059] In another specific embodiment, the originator
may request, from the recipient, a fragmentation level
that is less than or equal to the fragmentation level which
is signaled by the recipient in the link setup process. Spe-
cifically, the originator may signal that the fragmentation
level, which is less than or equal to the fragmentation
level signaled by the recipient during link setup, will be
used for data to be transmitted to the recipient. In addi-
tion, the recipient may signal that the recipient is capable
of receiving a fragmentation level that is less than or equal
to the fragmentation level which is requested by the orig-
inator.
[0060] In a specific embodiment, the originator and re-
cipient may transmit information on the fragmentation
level via the ADDBA Capabilities field, which is included
in the ADDBA request frame and the ADDBA response
frame. In this case, the ADDBA Capabilities field may
include a Multiple Fragmentation field indicating the frag-
mentation level. The Multiple Fragmentation field may be
a one-bit field indicating whether the fragmentation level
is a level lower than level 2 or a level higher than level
2. In another specific embodiment, the Multiple Fragmen-
tation field may be a 2-bit field indicating which level the
fragmentation level is from level 0 to level 3. The format
of the specific ADDBA request frame and the ADDBA
response frame may be as shown in FIG. 7(a). In addition,
the format of the ADDBA Capabilities field may be as
shown in FIGS. 7(b) and 7(c).
[0061] FIG. 8 shows a MAC frame format for signaling
information on a fragmentation level according to another
embodiment of the present invention not falling in the
scope of the claims.
[0062] The originator may transmit information on the
fragmentation level through the MPDU that includes the
data. Specifically, the originator may transmit information
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on the fragmentation level through the Sequence Control
field of the MPDU that includes the data. The legacy wire-
less communication terminal may fragment and transmit
one MSDU to a maximum of 16 fragments. Therefore, in
the sequence control field of the MPDU, the legacy wire-
less communication terminal sets the Fragment Number
field indicating the fragment number as a 4-bit field. The
wireless communication terminal according to the em-
bodiment not falling in the scope of the claims may frag-
ment and transmit one MSDU to a maximum of four frag-
ments. Therefore, in the sequence control field of the
MPDU, the wireless communication terminal according
to the embodiment not falling in the scope of the claims
may set the Fragment Number field indicating the frag-
ment number as a 2-bit field. In this case, the wireless
communication terminal may set the remaining 2 bits as
the Multiple Fragmentation field indicating the fragmen-
tation level or the reserved bit. Specifically, the Multiple
Fragmentation field may be a one-bit field indicating
whether the fragmentation level is a level lower than level
2 or a level higher than level 2. In another specific em-
bodiment, the Multiple Fragmentation field may be a 2-
bit field indicating which level the fragmentation level is
from level 0 to level 3. The format of the specific MPDU
may be the same as that shown in FIG. 8(a). In addition,
the format of the Sequence Control field may be the same
as that shown in FIG. 8(b). In another specific embodi-
ment, the originator may transmit information on the frag-
mentation level through the header of the MPDU includ-
ing the data. In this case, the originator may transmit
information on the fragmentation level through the Frame
Control element of the header of the MPDU including the
data.
[0063] The recipient may select the Block ACK frame
format based on the ADDBA response frame. In this
case, the recipient may transmit the Block ACK frame for
the data transmitted by the originator according to the
selected Block ACK frame format. Specifically, if the orig-
inator indicates the fragmentation level for each MPDU
including the data, the recipient may clearly recognize
the fragmentation level used for the data transmission
received by the recipient. Therefore, the recipient may
select the Block ACK frame format according to the frag-
mentation level. In this case, the recipient may transmit
the Block ACK frame for the data transmitted by the orig-
inator according to the selected Block ACK frame format.
[0064] FIG. 9 shows the format of an ADDBA response
frame and an ADDBA request frame signaling informa-
tion on a fragmentation level according to another em-
bodiment of the present invention.
[0065] In the embodiment illustrated in FIG. 7, the re-
cipient signals information on the fragmentation level
through the Buffer Size field, rather than the ADDBA Ca-
pabilities field of the ADDBA response frame. In a non-
claimed embodiment, the recipient may set some bits in
the Buffer Size field of the ADDBA response frame to
signal information on the fragmentation level. In a specific
non-claimed embodiment, the LSB 1 bit or the MSB 1 bit

of the Buffer Size field of the ADDBA response frame
may be set to signal the information on the fragmentation
level. In this case, the information on the fragmentation
level may indicate whether the fragmentation level is low-
er than level 2 or higher than level 2. In another specific
embodiment, the recipient may set the LSB 2 bits or the
MSB 2 bits of the Buffer Size field of the ADDBA response
frame to signal information on the fragmentation level. In
this case, the information on the fragmentation level may
indicate the level from the level 0 to the level 3 of the
fragmentation level.
[0066] In the claimed embodiment, the recipient implic-
itly signals information on the fragmentation level through
the size of the value represented by the Buffer Size field
of the ADDBA response frame. In particular, when the
value of the Buffer Size field is 0, the Buffer Size field
indicates that the fragmentation level is level 0. Addition-
ally, when the value of the Buffer Size field is 1, the Buffer
Size field indicates that the fragmentation level is level
1. Also, when the value of the Buffer Size field is greater
than or equal to 2 and less than or equal to 63, the Buffer
Size field indicates that the fragmentation level is level
2. Also, when the value of the Buffer Size field is greater
than or equal to 64 and less than or equal to 1023, the
Buffer Size field indicates that the fragmentation level is
level 3.
[0067] In addition, the originator may also signal infor-
mation on the fragmentation level through the Buffer Size
field of the ADDBA request frame. In this case, the format
of the Buffer Size field and the signaling method may be
the same as those of the above- describe embodiments
in which the recipient signals information on the fragmen-
tation level through the ADDBA response frame.
[0068] Also, the originator and the recipient may signal
information on the fragmentation level for each TID as
described in FIG. 7. In this case, the TID may be specified
by the Block ACK Parameter Set field.
[0069] The format of the specific ADDBA response
frame and ADDBA request frame may be the same as
that in the embodiment of FIG. 9(a). In addition, the format
of the Block ACK Parameter Set field may be the same
as that in the embodiment of FIG. 9(b).
[0070] FIG. 10 shows the format of an ADDBA re-
sponse frame and an ADDBA request frame signaling
information on a fragmentation level according to another
non-claimed embodiment of the present invention.
[0071] When the ADDBA response frame sets Block
ACK frame transmission for a plurality of TIDs, the recip-
ient may set the sub-field of the Block ACK Parameter
Set field to indicate that information on the corresponding
fragmentation level is applied to all TIDs for which Block
ACK frame transmission is set by the ADDBA response
frame. In this case, a sub-field of the Block ACK Param-
eter Set field may be referred to as an All TID field. The
All TID field may be a 1-bit field.
[0072] Also, when the ADDBA request frame sets
Block ACK frame transmission for a plurality of TIDs, the
originator may set the sub-field of the Block ACK Param-
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eter Set field to indicate that information on the corre-
sponding fragmentation level is applied to all TIDs indi-
cated by the ADDBA response frame. In this case, a sub-
field of the Block ACK Parameter Set field set by the
originator may be referred to as an All TID field. The All
TID field may be a 1-bit field.
[0073] The format of the specific ADDBA response
frame and the ADDBA request frame is the same as that
in the embodiment of FIG. 10(a), and the format of the
Block ACK Parameter Set field may be the same as that
in the embodiment of FIG. 10(b). The operation of the
originator and recipient except for the setting of the All
TID field may be the same as the operation of originator
and recipient in the embodiment of FIG. 9. In addition,
the format of the ADDBA request frame and the format
of the ADDBA response frame, which exclude the All TID
field, may be the same as the format of the ADDBA re-
quest frame and the format of the ADDBA response
frame described in the embodiment of FIG. 9.
[0074] In the embodiments described with reference
to FIGS. 7 to 10, the originator and the recipient exchange
information on the fragmentation level based on a one-
to-one. Also, when transmitting information on the frag-
mentation level by using the ADDBA procedure, the frag-
mentation level to be used for data transmission is de-
termined through the 4-way handshake. Therefore, it
may take a relatively long time to determine the fragmen-
tation level to be used for data transmission. When the
wireless communication terminal transmits information
on the fragmentation level through the trigger frame, one
wireless communication terminal may transmit informa-
tion on the fragmentation level to a plurality of wireless
communication terminals. Also, within a relatively short
period of time, the fragmentation level to be used for data
transmission may be determined. This will be described
with reference to FIGS. 11 to 12.
[0075] FIG. 11 shows the format of a trigger frame that
signals information on a fragmentation level according
to another embodiment of the present invention not falling
in the scope of the claims.
[0076] The wireless communication terminal may
transmit information on the fragmentation level through
the trigger frame. In this case, the trigger frame may trig-
ger uplink multi-user (UL MU) transmission. Specifically,
the information on the fragmentation level signaled
through the trigger frame may indicate the level of frag-
mentation that the wireless communication terminal
transmitting the trigger frame supports in receiving the
data. In a specific embodiment, information on the frag-
mentation level signaled through the trigger frame may
indicate the level of fragmentation that the wireless com-
munication terminal transmitting the trigger frame sup-
ports when receiving data based on the trigger frame. A
field indicating information on the fragmentation level
may be referred to as a Multiple Fragments field. In a
specific embodiment, the wireless communication termi-
nal may insert a Multiple Fragments field into the Com-
mon Info field of the trigger frame. In this case, the format

of the trigger frame may be the same as that in the em-
bodiment of FIG. 11(a). For example, the wireless com-
munication terminal may insert a Multiple Fragments field
into the Trigger Dependent Common Info field of the trig-
ger frame, as in the embodiment of FIG. 11(c). In another
specific embodiment, the wireless communication termi-
nal may insert a Multiple Fragments field in addition to
the Trigger Dependent Common Info field in the Common
Info field, as in the embodiment of FIG. 11(b).
[0077] As in the above-describe embodiments, the
Multiple Fragmentation field may be a one-bit field indi-
cating whether the fragmentation level is a level lower
than level 2 or a level higher than level 2. In another
specific embodiment, the Multiple Fragmentation field
may be a 2-bit field indicating which level the fragmen-
tation level is from level 0 to level 3.
[0078] Since the Common Info field of the trigger frame
is commonly applied to wireless communication termi-
nals receiving the trigger frame, the wireless communi-
cation terminal signals information on the same fragmen-
tation level to all of the plurality of wireless communication
terminals receiving the trigger frame. It may be inefficient
to apply the same fragmentation level because the
processing capability may differ between wireless com-
munication terminals. Accordingly, there is a need for a
method through which a wireless communication termi-
nal may individually signal information on a level of frag-
mentation to each of a plurality of wireless communica-
tion terminals. This will be described with reference to
FIG. 12.
[0079] FIG. 12 shows the format of a trigger frame that
signals information on a fragmentation level according
to another embodiment of the present invention not falling
in the scope of the claims.
[0080] The wireless communication terminal may sig-
nal information on the fragmentation level applied to the
wireless communication terminal corresponding to the
Per User Info field through the Per User Info field of the
trigger frame. In this case, the format of the information
on the fragmentation level may be the same as that in
the embodiment described with reference to FIG. 11. The
format of the information on the fragmentation level may
be the same as that in the embodiment described with
reference to FIG. 11. Specifically, the information on the
fragmentation level may be information on the fragmen-
tation level limit to be used for data transmission based
on the trigger frame. A field indicating information on the
fragmentation level may be referred to as a Multiple Frag-
ments field. A field indicating information on the fragmen-
tation level may be referred to as a Multiple Fragments
field.
[0081] The format of the trigger frame may be the same
as that in the embodiment of FIG. 12(a). Specifically, the
wireless communication terminal may insert a Multiple
Fragments field into the Trigger Dependent Per User Info
field as in the embodiment of FIG. 12(c). In another spe-
cific embodiment, the wireless communication terminal
may insert a Multiple Fragments field in a Per User Info
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field other than the Trigger Dependent Per User Info field
as in the embodiment of FIG. 12(b). The format of the
specific Multiple Fragments field may be as described in
the embodiment of FIG. 11.
[0082] If the originator allows a relatively high fragmen-
tation level, the originator may generate fragments of var-
ious lengths and then selectively transmit the fragments
according to the length of the A-MPDU. In this case, a
wireless communication terminal having a relatively low
processing capability may also rapidly transmit A-MP-
DUs of various lengths. For this, the recipient may allow
the originator to have a relatively high fragmentation lev-
el, considering the processing capabilities of the origina-
tor. For this operation, the originator needs a way to signal
the recipient’s processing capability of the originator. This
will be described with reference to FIG. 13.
[0083] FIG. 13 shows a format of a Capabilities ele-
ment for signaling information indicating the processing
capability of a wireless communication terminal accord-
ing to an embodiment of the present invention not falling
in the scope of the claims.
[0084] The wireless communication terminal may sig-
nal information indicating a request for permitting trans-
mission of multiple fragments in the link setup process.
In this case, the wireless communication terminal having
received the information indicating the request for per-
mitting the transmission of the multiple fragments may
determine the fragmentation level allowed for the wire-
less communication terminal that transmitted the infor-
mation indicating the request for permitting the transmis-
sion of the multiple fragments, based on the information
indicating the request to permit transmission of multiple
fragments. Specifically, the wireless communication ter-
minal that has received the information indicating the re-
quest for permitting the transmission of the multiple frag-
ments may determine the fragmentation level that is al-
lowed for the wireless communication terminal that has
transmitted the information indicating the request for per-
mitting the transmission of the multiple fragments, as lev-
el 2.
[0085] Specifically, the wireless communication termi-
nal may signal information indicating the processing ca-
pability of the wireless communication terminal as infor-
mation indicating a request for permitting transmission
of multiple fragments through any one of the authentica-
tion request frame, the association request frame, and
the probe request frame. In a specific embodiment, the
wireless communication terminal may signal information
indicating the request for permitting the transmission the
multiple fragments through a Capabilities element. In a
specific embodiment, the wireless communication termi-
nal may insert a Low Processing field indicating the re-
quest for permitting the transmission of the multiple frag-
ments to be transmitted to the Capabilities element. For
example, when the value of the Low Processing field is
1, the Low Processing field may indicate that multiple
fragment transfer permission is requested.
[0086] It may be prioritized whether the wireless com-

munication terminal that has received the information in-
dicating the request for permitting the transmission of the
multiple fragments is capable of receiving a plurality of
fragments than whether the permitting of transmission of
the multiple fragments is requested in the fragmentation
level determination. That is because transmission of the
fragment may be not allowed when the recipient is not
capable of receiving the fragment. Therefore, the wire-
less communication terminal having received the infor-
mation indicating the request for transmitting the multiple
fragments may not permit the transmission of the multiple
fragments even when the permission of the transmission
of the multiple fragments is requested. Specifically, the
wireless communication terminal having received the in-
formation indicating the request for transmitting the plu-
rality of fragments may set the fragmentation level to level
0 or level 1 even when permission of the transmission of
the multiple fragments is requested.
[0087] FIG. 14 shows a Block ACK frame format ac-
cording to an embodiment of the present invention not
falling in the scope of the claims.
[0088] The recipient may transmit the receipt of multi-
ple MPDUs transmitted by the originator in one Block
ACK frame. The recipient may increase the transmission
efficiency by transmitting the Block ACK frame and trans-
mitting the ACK for each MPDU. The Block ACK frame
includes a BA Information field including information on
whether or not the MPDU is received. The format of the
concrete Block ACK frame may be the same as that in
the embodiment of FIG. 14(b). In this case, the BA Infor-
mation field may include a Block ACK Bitmap field. The
format of the specific BA Information field may be the
same as that in the embodiment of FIG. 14(c). In addition,
the format of the BA Control field may be the same as
that in the embodiment of FIG. 14(a).
[0089] The Block ACK Bitmap field is a bitmap indicat-
ing whether or not the data is received described above.
A legacy wireless communication terminal may transmit
one MSDU in up to 16 fragments. Therefore, the legacy
wireless communication terminal may indicate whether
or not the fragments included in each of 64 MSDUs are
received by using the Block ACK Bitmap field having a
length of 128 bytes. Specifically, the legacy wireless com-
munication terminal allocates 1024 bits of the Block ACK
Bitmap field to each fragment included in the MSDU, and
sets a bit corresponding to the received fragment to 1.
The legacy wireless communication terminal may indi-
cate whether or not all fragments are received through
the block ACK Bitmap field. Therefore, the legacy wire-
less communication terminal sets the Fragment Number
field of the Block ACK Starting Sequence Control field to
the reserved field and may use only the Sequence
Number field. The concrete format of the Block ACK
Starting Sequence Control field may be the same as that
in the embodiment of FIG. 14(d).
[0090] The wireless communication terminal accord-
ing to the embodiment of the present invention may frag-
ment one MSDU into up to four fragments as described
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above. In addition, the number of fragments that the wire-
less communication terminal may generate by fragment-
ing the MSDU varies depending on the fragmentation
level. Therefore, the wireless communication terminal
may change the display method of the Block ACK Bitmap
field according to the fragmentation level. Specifically,
when the level of fragmentation applied to the data re-
ceived by the wireless communication terminal is lower
than level 3, the wireless communication terminal may
set each bit of the Block ACK Bitmap field to indicate
whether the MSDU is received or not. In addition, when
the fragmentation level applied to the data received by
the wireless communication terminal is level 3, the wire-
less communication terminal may set each bit of the Block
ACK Bitmap field to indicate whether or not each of the
fragments is received. This will be described with refer-
ence to FIGS. 15 to 21.
[0091] FIG. 15 shows a method of transmitting a Block
ACK frame according to an embodiment of the present
invention not falling in the scope of the claims, by a wire-
less communication terminal supporting fragmentation
level: level 3.
[0092] Even if the originator may use level 3 as the
fragmentation level, the recipient may determine the for-
mat of the Block BA Bitmap field based on the fragment
number of the received fragment. Specifically, when the
fragment number of the fragment received by the recip-
ient is all 0, the recipient may transmit a Block ACK frame
including the Block ACK Bitmap field indicating whether
each bit is received by the recipient to the originator. In
this embodiment, even if the originator transmits an A-
MPDU including the fragment, when a Block ACK frame
including a Block ACK Bitmap field indicating whether
each bit is received by a sequence is received, the orig-
inator may determine the received Block ACK frame as
a Block ACK frame indicating whether the fragment
number of the received fragment is 0 or not. When the
fragment number of any of the multiple fragments re-
ceived by the recipient is not 0, the recipient may transmit
a Block ACK frame including a Block ACK Bitmap field
indicating whether each bit is received by a fragment.
[0093] In the embodiment of FIG. 15(a), the recipient
receives an MPDU including a fragment with a fragment
number of 0 and an unformatted MSDU. Specifically, the
recipient receives a fragment whose sequence number
is 31 and whose fragment number is 0. Since the frag-
ment number of the fragment received by the recipient
is all 0, the recipient transmits a Block ACK frame of which
each bit of the Block ACK Bitmap field indicates whether
or not the MSDU is received. Then, the recipient receives
the MPDU including the multiple fragments and the non-
fragmented MSDUs. In this case, among the fragments
received by the recipient, a fragment whose number is 1
not 0 is included. Therefore, the recipient transmits a
Block ACK frame of which each bit of the Block ACK
Bitmap field indicates whether or not the fragment is re-
ceived.
[0094] In addition, in the embodiment of FIG. 15(b),

the recipient receives an MPDU including multiple frag-
ments and non-fragmented MSDUs. In this case, among
the fragments received by the recipient, a fragment
whose number is 1 not 0 is included. Therefore, the re-
cipient transmits a Block ACK frame of which each bit of
the Block ACK Bitmap field indicates whether or not the
fragment is received.
[0095] FIG. 16 shows a method of transmitting a Block
ACK frame according to another embodiment of the
present invention not falling in the scope of the claims.
by a wireless communication terminal supporting frag-
mentation level: level 3.
[0096] When the fragment number of the received frag-
ment is all 0, regardless of the intended fragmentation
level of the originator, the recipient may transmit a Block
ACK frame including a Block ACK Bitmap field of which
each bit indicates whether a sequence is received. In
addition, the recipient may determine the fragmentation
level intended by the originator through the embodiments
described with reference to FIGS. 7 to 14. Further, an-
other operation of the recipient may follow the embodi-
ment described with reference to FIG. 15.
[0097] In the embodiment of FIG. 16, not falling in the
scope of the claims, the recipient only receives MPDUs
that include fragments with a fragment number of 0 and
non-fragmented MSDUs. The originator transmits one
frame with a sequence number of 31, one with a fragment
number of 1, two frames with a sequence number of 33
and a fragment number of 1 and 2, respectively, but the
recipient does not receive three fragments. Therefore,
the recipient only receives fragments whose fragment
number is 0. Accordingly, the recipient transmits a Block
ACK frame including a Block ACK Bitmap field of which
each bit indicates whether a sequence is received.
[0098] FIG. 17 shows a method of transmitting a Block
ACK frame according to another embodiment of the
present 2. invention not falling in the scope of the claims,
by a wireless communication terminal supporting frag-
mentation level: level 3.
[0099] When the recipient receives all MSDUs corre-
sponding to a specific TID, even if one MSDU corre-
sponding to the corresponding TID is fragmented, the
recipient may transmit a Block ACK frame including the
Block ACK Bitmap field of which each bit indicates wheth-
er a sequence corresponding to the corresponding TID
is received. In this case, the recipient may determine
whether all MSDUs corresponding to the specific TID
have been received based on the sequence number, the
fragment number, and the More Fragment field. Also,
when the recipient does not receive any fragment, the
recipient may transmit a Block ACK frame indicating
whether each bit of the Block ACK Bitmap field indicates
receipt of the fragment. However, when the recipient
does not receive all MSDUs corresponding to a specific
sequence number, the recipient may transmit a Block
ACK frame including a Block ACK Bitmap field indicating
whether each bit is received by a sequence. In this em-
bodiment, the originator may easily determine whether
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the originator fragments and transmits the data to the
recipient. Therefore, even when the recipient transmits
a Block ACK frame including a Block ACK Bitmap field
of each bit indicates whether a sequence is received, the
originator may clearly determine whether the recipient
has received the fragment transmitted by the originator.
[0100] In the embodiment of FIG. 17, invention not fall-
ing in the scope of the claims, the originator fragments
some of the MSDUs corresponding to the TID value of 1
and transmits the fragments to the recipient. The recipi-
ent receives all of the MSDUs for TID value 1 (sequence
numbers 31 to 63). Specifically, the recipient receives
the MSDU corresponding to the sequence number 31,
33, 63, etc. as a fragment. The recipient transmits a Block
ACK frame for TID value 1. In this case, since the recipient
has received all the MSDUs for the TID value 1, the re-
cipient sets each bit of the Block ACK Bitmap field of the
Block ACK frame for the TID value 1 to indicate whether
the MSDU is received or not.
[0101] FIGS. 18 to 20 show a method of transmitting
a Block ACK frame indicating All ACK according to an-
other embodiment of the present invention not falling in
the scope of the claims, by a wireless communication
terminal supporting a fragmentation level: level 3.
[0102] Even if at least one MSDU corresponding to a
specific TID is fragmented, in a case where the recipient
receives all the MPDUs in the A-MPDU, the recipient may
transmit a Block ACK frame indicating All ACK. All MP-
DUs in the A-MPDU may include not only a specific TID
but also other TIDs. In this case, when the recipient re-
ceives all the MSDUs corresponding to the specific TID
and receives all the MPDUs corresponding to the differ-
ent TIDs in the corresponding A-MPDU, the recipient may
determine that all the MPDUs in the A-MPDU have been
received. In this case, even if the value of the More Frag-
ment field of the fragment corresponding to the specific
TID last received by the recipient is 1, in a case where
the recipient receives all the other MPDUs transmitted
following the last fragment, the recipient may determine
that all of the MPDUs corresponding to the corresponding
TID included in the corresponding A-MPDU have been
received. In this case, the recipient may transmit a Block
ACK frame including a Block ACK Bitmap field of which
each bit indicates whether or not the MSDU is received.
Also, when the recipient receives both the MPDU corre-
sponding to the TID different from the specific TID as
described above, the recipient may transmit a Block ACK
frame indicating All ACK.
[0103] In addition, the Block ACK frame indicating the
All ACK is a Block ACK frame indicating that the MPDU
for all the TIDs indicated by the Block ACK frame is re-
ceived without including the Block ACK Bitmap field. Spe-
cifically, the recipient may insert the originator’s AID into
the Per AID TID Info field, set the ACK type to a value
indicating All ACK, and insert the corresponding TID.
[0104] In the embodiment of FIG. 18, the originator
fragments some of the MSDUs corresponding to the TID
value of 1 and transmits the fragments to the recipient

as in the embodiment of FIG. 17. The recipient STA1
receives all of the MSDUs for TID value 1 (sequence
numbers 31 to 63). In this case, the recipient STA1 re-
ceives all the MPDUs in the A-MPDU transmitting the
MSDU for the TID value 1. Therefore, the recipient STA1
inserts the TID value 1 and the AID indicating the recipient
STA1, sets the ACK type to All ACK, and transmits the
Block ACK frame.
[0105] In the embodiment of FIG. 19 not falling in the
scope of the claims, the recipient STA1 receives the MS-
DU corresponding to the TID value 1 (sequence numbers
31 to 63). In this case, the value of the More Fragment
field of the last received fragment (sequence number 63,
fragment number 1) of the fragment whose recipient
STA1 corresponds to TID value 1 is 1. In this case, the
recipient STA1 determines that all the fragments corre-
sponding to TID 1 transmitted in the A-MPDU are re-
ceived based on the reception of all the MPDUs trans-
mitted after the corresponding fragment (sequence
number 63, fragment number 1) in the A-MPDU. There-
fore, the recipient STA1 inserts the TID value 1 and the
AID indicating the recipient STA1, sets the ACK type to
All ACK, and transmits the Block ACK frame.
[0106] In the embodiment of FIG. 20 not falling in the
scope of the claims, the recipient STA1 receives the MS-
DU corresponding to the TID value 1 (sequence numbers
31 to 63). However, the recipient STA1 does not receive
the fragment corresponding to the sequence number 64
and the fragment number 0. In this case, the recipient
STA1 recognizes that the specific MPDU has not been
received and may not determine which fragment is not
received. Therefore, the recipient STA1 sets a Block ACK
Bitmap field to indicate whether the MSDU is received or
not, and transmits a Block ACK frame for the TID value 1.
[0107] FIG. 21 shows an operation in which a wireless
communication terminal supporting a fragmentation lev-
el: level 3 transmits a Block ACK frame including a Block
ACK Bitmap field indicating whether a fragment is re-
ceived according to another embodiment of the present
invention not falling in the scope of the claims.
[0108] When the conditions of the embodiments de-
scribed above through FIGS. 18 to 20 are not satisfied,
the recipient may transmit a Block ACK frame including
a Block ACK Bitmap field of which each bit indicates
whether the fragment is received, for a specific TID.
[0109] In the embodiment of FIG. 21(a) not falling in
the scope of the claims, the recipient does not receive a
fragment corresponding to a specific TID, and having a
sequence number of 64 and a fragment number of 0. The
recipient receives a fragment corresponding to a specific
TID, and having a sequence number of 64 and a fragment
number of 1, and then the recipient recognizes that a
fragment having a sequence number of 64 and a frag-
ment number of 0 is not received. Therefore, the recipient
transmits a Block ACK frame including a Block ACK Bit-
map field of which each bit indicates whether or not a
fragment to a specific TID is received, for a specific TID.
[0110] In the embodiment of FIG. 21(b) invention not
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falling in the scope of the claims, the recipient does not
receive a fragment corresponding to a specific TID, and
having a sequence number of 33 and a fragment number
of 2. The recipient receives a fragment corresponding to
the specific TID and having a sequence number of 33 or
greater, and then the recipient may recognize that a frag-
ment whose sequence number is 33 and whose fragment
number 2 is not received. Therefore, the recipient trans-
mits a Block ACK frame including a Block ACK Bitmap
field of which each bit indicates whether or not a fragment
is received, for a specific TID.
[0111] In the embodiment of FIG. 21(c) invention not
falling in the scope of the claims, the recipient receives
a fragment corresponding to a specific TID, and having
a sequence number of 63 and a fragment number of 1
and dose not receive the MPDU transmitted later. In this
case, since the value of the More Fragment field of the
last transmitted fragment is 1, the recipient may not de-
termine whether all fragments corresponding to a specific
TID and transmitted in the A-MPDU are received. There-
fore, the recipient transmits a Block ACK frame including
a Block ACK Bitmap field of which each bit indicates
whether or not a fragment received, for a specific TID.
[0112] FIG. 22 shows the operation of a wireless com-
munication terminal according to an embodiment of the
present invention.
[0113] As described above, the originator 2201 trans-
mits the first information on the fragmentation level to the
recipient 2203 in the ADDBA setup procedure. Specifi-
cally, the originator 2201 transmits an ADDBA request
frame including the first information on the fragmentation
level to the recipient 2203 (S2201). Specifically, the orig-
inator 220 inserts the first information on the fragmenta-
tion level to be used in transmission of the data to the
recipient 2203 in the ADDBA request frame. The origi-
nator 2201 transmits the corresponding ADDBA request
frame to the recipient 2203. The first information is spec-
ified for each TID. Specifically, the first information relates
to the fragmentation level that the originator 2201 intends
to use when transmitting data corresponding to a specific
TID to the recipient 2203. In a specific embodiment, the
specific TID may be a TID specified in the Block ACK
Parameter Set of the ADDBA request frame.
[0114] Also, the first information may indicate the max-
imum value of the fragmentation level that the originator
2201 will use when transmitting data to the recipient
2203. Specifically, the originator 2201 may set the frag-
mentation level which is signaled by the first information
to level 0 to signal that the originator 2201 does not frag-
ment data when transmitting the data for the correspond-
ing TID. In addition, the originator 2201 may set the frag-
mentation level which is signaled by the first information
to level 1 to signal that the originator intends to transmit
the fragment corresponding to level 1 or lower when
transmitting data for the corresponding TID. Specifically,
the originator 2201 may set the fragmentation level which
is signaled by the first information to level 1 to indicate
that the originator 2201 will transmit one MPDU including

one fragment when transmitting data for the correspond-
ing TID. In this case, the MPDU may be a single MPDU
that is not aggregated with another MPDU or an MPDU
that is not an A-MPDU, as described above. In addition,
the originator 2201 may set the fragmentation level which
is signaled by the first information to level 2 to signal that
the originator 2201 intends to transmit the fragment cor-
responding to level 2 or lower when transmitting data for
the corresponding TID. Specifically, the originator 2201
may set the fragmentation level which is signaled by the
first information to level 2 to signal that the originator 2201
intends to transmit one or fewer fragments for each MS-
DU when transmitting data for the corresponding TID
through the A-MPDU. In addition, the originator 2201 may
set the fragmentation level which is signaled by the first
information to level 3 to signal that the originator intends
to transmit the fragment corresponding to level 3 or lower
when transmitting data for the corresponding TID. Spe-
cifically, the originator 2201 may set the fragmentation
level which is signaled by the first information to level 3
to signal that the originator 2201 intends to transmit four
or fewer fragments for each MSDU when transmitting
data for the corresponding TID through the A-MPDU.
[0115] When the originator 2201 transmits an ADDBA
request frame including the first information to the recip-
ient 2203, the originator 2201 may, in an embodiment
not falling in the scope of the claims, insert the first infor-
mation into the ADDBA Capabilities field included in the
ADDBA request frame. Specifically, the ADDBA Capa-
bilities field may include a Multiple Fragmentation field
indicating the fragmentation level as in the embodiment
described with reference to FIG. 7. The Multiple Frag-
mentation field may be a one-bit field indicating whether
the fragmentation level is a level lower than level 2 or a
level higher than level 2. In another specific embodiment,
the Multiple Fragmentation field may be a 2-bit field in-
dicating which level the fragmentation level is from level
0 to level 3.
[0116] The originator 2201 inserts the first information
into the Buffer Size field, which is not the ADDBA Capa-
bilities field of the ADDBA request frame, as in the em-
bodiment described with reference to FIG. 9 to FIG. 10.
Specifically, the originator 2201 may set some bits of the
Buffer Size field of the ADDBA request frame to signal
the first information. In a specific non-claimed embodi-
ment, the LSB 1 bit or the MSB 1 bit of the Buffer Size
field of the ADDBA request frame may be set to signal
the first information. In this case, the first information may
indicate whether the fragmentation level is lower than
level 2 or higher than level 2. In another specific non-
claimed embodiment, the originator 2201 may set the
LSB 2 bits or the MSB 2 bits of the Buffer Size field of
the ADDBA request frame to signal information on the
fragmentation level. In this case, the information on the
fragmentation level may indicate the level from the level
0 to the level 3 of the fragmentation level.
[0117] In another specific embodiment, the originator
2201 implicitly signals information on the fragmentation
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level through the magnitude of the value represented by
the Buffer Size field of the ADDBA request frame. For
example, when the value of the Buffer Size field is 0, the
Buffer Size field indicates that the fragmentation level is
level 0. Additionally, when the value of the Buffer Size
field is 1, the Buffer Size field indicates that the fragmen-
tation level is level 1. Also, when the value of the Buffer
Size field is greater than or equal to 2 and less than or
equal to 63, the Buffer Size field indicates that the frag-
mentation level is level 2. Also, when the value of the
Buffer Size field is greater than or equal to 64 and less
than or equal to 1023, the Buffer Size field indicates that
the fragmentation level is level 3.
[0118] The recipient 2203 receives the first information
from the originator 2201 that is to transmit the data. More
specifically, the recipient 2203 receives an ADDBA re-
quest frame from the originator 2201 that is to transmit
data. The recipient 2203 obtains first information on the
fragmentation level that the originator 2201 will use from
the ADDBA request frame for the data to be transmitted
to the recipient 2203.
[0119] The recipient 2203 transmits the second infor-
mation on the fragmentation level to the originator 2201.
The second information may be specified for each TID.
The second information is information on the fragmenta-
tion level of the fragment that the recipient 2203 is capa-
ble of receiving when the recipient 2203 receives data
corresponding to a specific TID. The specific TID may be
a TID specified in the Block ACK Parameter Set of the
ADDBA response frame. Specifically, the recipient 2203
transmits an ADDBA response frame (S2203) including
the second information on the fragmentation level to the
originator 2201 (S2203). Specifically, the recipient 2203
inserts the second information into the ADDBA response
frame. The recipient 2203 transmits a corresponding AD-
DBA response frame to the originator 2201.
[0120] Further, the second information may indicate
the maximum value of the level of the fragmentation that
the recipient 2203 may receive. Specifically, the second
information indicates levels 0 to 3 as described above.
In a specific non-claimed embodiment, the recipient 2203
may set the fragmentation level which is signaled by the
ADDBA response frame to level 0 to signal that the re-
cipient 2203 may not receive the fragment when receiv-
ing data for the corresponding TID. In addition, the recip-
ient 2203 may set the level of fragmentation signaled by
the second information to level 1 to signal that the recip-
ient 2203 is capable of receiving only fragments corre-
sponding to level 1. Specifically, the recipient 2203 may
set the level of fragmentation which is signaled by the
second information to level 2 to indicate that the recipient
2203 will receive one MPDU including one fragment
when receiving data for the corresponding TID. In addi-
tion, the recipient 2203 may set the level of fragmentation
which is signaled by the second information to level 2 to
signal that the recipient 2203 may only receive fragments
corresponding to level 1 or level 2 when receiving data
for a corresponding TID. Specifically, the recipient 2203

may set the level of fragmentation which is signaled by
the second information to level 2 to signal that the recip-
ient 2203 receives one MPDU including one fragment or
an A-MPDU including one or fewer fragments per MSDU.
In addition, the recipient 2203 may set the level of frag-
mentation signaled by the second information to level 3
to signal that the recipient 2203 is capable of receiving
fragments corresponding to level 1, level 2, or level 3
when receiving data for a corresponding TID. Specifical-
ly, the recipient 2203 may set the level of fragmentation
which is signaled by the second information to level 3 to
signal that the recipient 2203 receives one MPDU includ-
ing one fragment or an A-MPDU including four or fewer
fragments per MSDU.
[0121] The recipient 2203 may insert the first informa-
tion into the ADDBA Capabilities field that the ADDBA
response frame includes. Specifically, the ADDBA Ca-
pabilities field may include a Multiple Fragmentation field
indicating the fragmentation level as in the embodiment
described with reference to FIG. 7. The Multiple Frag-
mentation field may be a one-bit field indicating whether
the fragmentation level is a level lower than level 2 or a
level higher than level 2. In another specific embodiment,
the Multiple Fragmentation field may be a 2-bit field in-
dicating which level the fragmentation level is from level
0 to level 3.
[0122] The recipient 2203 may insert the first informa-
tion into the Buffer Size field, which is not the ADDBA
Capabilities field of the ADDBA response frame, as in
the embodiment described with reference to FIG. 9 to
FIG. 10. Specifically, the recipient 2203 may set some
bits of the Buffer Size field of the ADDBA response frame
to signal the first information. In a specific embodiment,
the LSB 1 bit or the MSB 1 bit of the Buffer Size field of
the ADDBA response frame may be set to signal the first
information. In this case, the first information may indicate
whether the fragmentation level is lower than level 2 or
higher than level 2. In another specific embodiment, the
recipient 2203 may set the LSB 2 bits or the MSB 2 bits
of the Buffer Size field of the ADDBA response frame to
signal information on the fragmentation level. In this case,
the information on the fragmentation level may indicate
the level from the level 0 to the level 3 of the fragmentation
level.
[0123] In another specific embodiment, the recipient
2203 implicitly signals information on the fragmentation
level through the size of the value represented by the
Buffer Size field of the ADDBA response frame. For ex-
ample, when the value of the Buffer Size field is 0, the
Buffer Size field indicates indicate that the fragmentation
level is level 0. Additionally, when the value of the Buffer
Size field is 1, the Buffer Size field indicates that the frag-
mentation level is level 1. Also, when the value of the
Buffer Size field is greater than or equal to 2 and less
than or equal to 63, the Buffer Size field may indicates
that the fragmentation level is level 2. Also, when the
value of the Buffer Size field is greater than or equal to
64 and less than or equal to 1023, the Buffer Size field
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indicates that the fragmentation level is level 3.
[0124] The originator 2201 obtains the second infor-
mation from the recipient 2203. Specifically, the origina-
tor 2201 receives the ADDBA response frame from the
recipient 2203. The originator 2201 obtains the second
information from the ADDBA response frame. In this
case, the originator 2201 determines the fragmentation
level of the data corresponding to the specific TID based
on the second information. Specifically, the originator
2201 determines a fragmentation level of data corre-
sponding to a specific TID among data to be transmitted
to the recipient 2203 based on the second information.
Specifically, the originator 2201 determines the fragmen-
tation level of the data corresponding to a specific TID
with a fragmentation level equal to or lower than the frag-
mentation level indicated by the second information.
[0125] The originator 2201 generates a fragment by
fragmenting the data corresponding to a specific TID at
a determined fragmentation level and transmit the gen-
erated fragment to the recipient 2203. Specifically, the
originator 2201 generates fragments by fragmenting data
corresponding to a specific TID at a fragmentation level
equal to or lower than the fragmentation level indicated
by the second information.
[0126] The recipient 2203 may receive data including
the fragment from the originator 2201. The recipient 2203
may select the Block ACK frame format based on the
ADDBA request frame received from the originator 2201.
Specifically, the recipient 2203 may select the Block ACK
frame format based on the second information. The re-
cipient 2203 may select the format of the bitmap included
in the Block ACK frame for each TID as in the embodi-
ments described with reference to FIG. 14 to FIG. 21.
When the data received by the recipient 2203 is trans-
mitted through the A-MPDU, the A-MPDU includes at
least one fragment, and the fragment number of the frag-
ment is all 0, the recipient 2203 may transmit a Block
ACK frame including a bitmap of which each bit indicates
whether each MSDU is received. The specific operation
of the recipient 2203 may be the same as the embodi-
ments described with reference to FIG. 15 to FIG. 16.
[0127] When the data received by the recipient 2203
is transmitted through the A-MPDU and the recipient
2203 receives all the MPDUs included in the A-MPDU,
the recipient 2203 may transmit a Block ACK frame in-
cluding a bitmap of which each bit indicates whether or
not each MAC Service Data Unit (MSDU) is received.
The specific operation of the recipient 2203 may be the
same as the embodiments described with reference to
FIG. 17 to FIG. 21.
[0128] Although the present invention is described by
using wireless LAN communication as an example, it is
not limited thereto and may be applied to other commu-
nication systems such as cellular communication. Addi-
tionally, while the method, device, and system of the
present invention are described in relation to specific em-
bodiments thereof, some or all of the components or op-
erations of the present invention may be implemented

using a computer system having a general purpose hard-
ware architecture.
[0129] The features, structures, and effects described
in the above embodiments are included in at least one
embodiment of the present invention and are not neces-
sary limited to one embodiment. Furthermore, features,
structures, and effects shown in each embodiment may
be combined or modified in other embodiments by those
skilled in the art. Therefore, it should be interpreted that
contents relating to such combination and modification
are included in the range of the present claims.

Claims

1. A wireless communication terminal that is an origi-
nator (2201) for transmitting data, the wireless com-
munication terminal comprising:

a transceiver (120; 220); and
a processor (110; 210),
characterized in that
the processor (110; 210) is configured to:

insert first information on a fragmentation
level indicating a degree of fragmentation
to be used when transmitting a MAC Service
Data Unit, MSDU, corresponding to a spe-
cific Traffic Identifier, TID, to a recipient
(2203) into an add Block ACK, ADDBA, re-
quest frame, wherein the first information
indicates one of four different degrees of
fragmentation;
transmit the ADDBA request frame to the
recipient (2203) by using the transceiver
(120:220) in a negotiation for transmission
and reception of Block ACK;
receive an ADDBA response frame in re-
sponse to the ADDBA request frame, the
ADDBA response frame including second
information from the recipient (2203) by us-
ing the transceiver (120:220), wherein the
second information is information on a frag-
mentation level that the recipient (2203) is
capable of receiving when the recipient
(2203) receives the MSDU corresponding
to the specific TID, and wherein the second
information indicates one of four different
degrees of fragmentation,
wherein a value of a Buffer Size field of the
ADDBA response frame implicitly indicates
the second information, wherein the Buffer
Size field indicates that the fragmentation
level is level 0 when the value of the Buffer
Size field is 0; wherein the Buffer Size field
indicates that the fragmentation level is lev-
el 1 when the value of the Buffer Size field
is 1; wherein the Buffer Size field indicates
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that the fragmentation level is level 2 when
the value of the Buffer Size field is greater
than or equal to 2 and less than or equal to
63; and wherein the Buffer Size field indi-
cates that the fragmentation level is level 3
when the value of the Buffer Size field is
greater than or equal to 64 and less than or
equal to 1023; and
fragment the MSDU corresponding to the
specific TID at a fragment level equal to or
lower than the fragment level indicated by
the second information,
wherein the first information indicates one
of four levels of fragmentation, the four lev-
els including Level 0 indicating that the orig-
inator (2201) intends not to fragment the
MSDU, Level 1 indicating that the originator
(2201) intends to transmit a MAC Protocol
Data Unit, MPDU, including one fragment
when transmitting the MSDU, Level 2 indi-
cating that the originator (2201) intends to
transmit one or fewer fragments for each
MSDU when transmitting the MSDU for the
corresponding TID through an Aggregate-
MAC Protocol Data Unit, A-MPDU, and Lev-
el 3 indicating that the originator (2201) in-
tends to transmit four or fewer fragments for
each MSDU when transmitting MSDU for
the corresponding TID through the A-MP-
DU, and
wherein the second information indicates
one of four levels of fragmentation, the four
levels including include Level 0 indicating
that the recipient (2203) is not capable of
receiving fragments when receiving the MS-
DU for the corresponding TID, Level 1 indi-
cating that the recipient (2203) is capable
of receiving one MPDU including one frag-
ment when receiving the MSDU for the cor-
responding TID, Level 2 indicating that the
recipient (2203) is capable of receiving one
or fewer fragments for each MSDU when
receiving the MSDU for the corresponding
TID through an A-MPDU, and Level 3 indi-
cating that the recipient (2203) is capable
of receiving four or fewer fragments for each
MSDU when receiving the MSDU for the
corresponding TID through the A-MPDU.

2. An operation method of a wireless communication
terminal that is an originator (2201) for transmitting
data, the method characterized by comprising:

inserting first information on a fragmentation lev-
el indicating a degree of fragmentation to be
used when transmitting a MAC Service Data
Unit, MSDU, corresponding to a specific Traffic
Identifier, TID, to a recipient (2203) into an add

block ACK, ADDBA, request frame, wherein the
first information indicates one of four different
degrees of fragmentation; and
transmitting the ADDBA request frame to the re-
cipient (2203) in a negotiation for transmission
and reception of Block ACK;
receiving an ADDBA response frame in re-
sponse to the ADDBA request frame, the ADD-
BA response frame including second informa-
tion from the recipient (2203), wherein the sec-
ond information is information on a fragmenta-
tion level that the recipient (2203) is capable of
receiving when the recipient (2203) receives the
MSDU corresponding to the specific TID, and
wherein the second information indicates one of
four different degrees of fragmentation,
wherein a value of a Buffer Size field of the AD-
DBA response frame implicitly indicates the sec-
ond information, wherein the Buffer Size field
indicates that the fragmentation level is level 0
when the value of the Buffer Size field is 0;
wherein the Buffer Size field indicates that the
fragmentation level is level 1 when the value of
the Buffer Size field is 1; wherein the Buffer Size
field indicates that the fragmentation level is lev-
el 2 when the value of the Buffer Size field is
greater than or equal to 2 and less than or equal
to 63; and wherein the Buffer Size field indicates
that the fragmentation level is level 3 when the
value of the Buffer Size field is greater than or
equal to 64 and less than or equal to 1023; and
fragmenting the MSDU corresponding to the
specific TID at a fragment level equal to or lower
than the fragment level indicated by the second
information,
wherein the first information indicates one of four
levels of fragmentation, the four levels including
Level 0 indicating that the originator (2201) in-
tends not to fragment the MSDU, Level 1 indi-
cating that the originator (2201) intends to trans-
mit a MAC Protocol Data Unit, MPDU, including
one fragment when transmitting the MSDU, Lev-
el 2 indicating that the originator (2201) intends
to transmit one or fewer fragments for each MS-
DU when transmitting the MSDU for the corre-
sponding TID through an Aggregate-MAC Pro-
tocol Data Unit, A-MPDU, and Level 3 indicating
that the originator (2201) intends to transmit four
or fewer fragments for each MSDU when trans-
mitting MSDU for the corresponding TID through
the A-MPDU, and
wherein the second information indicates one of
four levels of fragmentation, the four levels in-
cluding include Level 0 indicating that the recip-
ient (2203) is not capable of receiving fragments
when receiving the MSDU for the corresponding
TID, Level 1 indicating that the recipient (2203)
is capable of receiving one MPDU including one
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fragment when receiving the MSDU for the cor-
responding TID, Level 2 indicating that the re-
cipient (2203) is capable of receiving one or few-
er fragments for each MSDU when receiving the
MSDU for the corresponding TID through an A-
MPDU, and Level 3 indicating that the recipient
(2203) is capable of receiving four or fewer frag-
ments for each MSDU when receiving the MS-
DU for the corresponding TID through the A-MP-
DU.

Patentansprüche

1. Drahtloskommunikationsendgerät, bei dem es sich
um einen Absender (2201) zum Übermitteln von Da-
ten handelt,
wobei das Drahtloskommunikationsendgerät Fol-
gendes aufweist:

einen Transceiver (120; 220); und
einen Prozessor (110; 210),
dadurch gekennzeichnet, dass der Prozessor
(110; 210) ausgebildet ist zum:

Einfügen von erster Information über eine
Fragmentierungsebene, die einen Frag-
mentierungsgrad angibt, der beim Senden
einer MAC Service Data Unit (MSDU), die
einem spezifischen Traffic Identifier (TID)
entspricht, an einen Empfänger (2203) zu
verwenden ist, in einen Add-Block-
ACK-(ADDBA-) Anforderungsrahmen, wo-
bei die erste Information einen von vier ver-
schiedenen Fragmentierungsgraden an-
gibt;
Senden des ADDBA-Anforderungsrah-
mens an den Empfänger (2203) unter Ver-
wendung des Transceivers (120; 220) in ei-
ner Verhandlung zum Senden und Empfan-
gen von Block-ACK;
Empfangen eines ADDBA-Antwortrah-
mens als Antwort auf den ADDBA-Anforde-
rungsrahmen, wobei der ADDBA-Anwort-
rahmen zweite Information beinhaltet, von
dem Empfänger (2203) unter Verwendung
des Transceivers (120; 220), wobei es sich
bei der zweiten Information um Information
über eine Fragmentierungsebene handelt,
die der Empfänger (2203) empfangen kann,
wenn der Empfänger (2203) die dem spe-
zifischen TDI entsprechende MSDU emp-
fängt, und wobei die zweite Information ei-
nen von vier verschiedenen Fragmentie-
rungsgraden angibt,
wobei ein Wert eines Puffergrößenfelds des
ADDBA-Antwortrahmens implizit die zweite
Information anzeigt, wobei das Puffergrö-

ßenfeld anzeigt, dass die Fragmentierungs-
ebene eine Ebene 0 ist, wenn der Wert des
Puffergrößenfelds 0 ist; wobei das Puffer-
größenfeld anzeigt, dass die Fragmentie-
rungsebene eine Ebene 1 ist, wenn der
Wert des Puffergrößenfelds 1 ist; wobei das
Puffergrößenfeld anzeigt, dass die Frag-
mentierungsebene eine Ebene 2 ist, wenn
der Wert des Puffergrößenfelds größer als
oder gleich 2 oder kleiner als oder gleich 63
ist; und wobei das Puffergrößenfeld an-
zeigt, dass die Fragmentierungsebene eine
Ebene 3 ist, wenn der Wert des Puffergrö-
ßenfelds größer als oder gleich 64 oder klei-
ner als oder gleich 1023 ist; und
Fragmentieren der dem spezifischen TID
entsprechenden MSDU bei einer Fragmen-
tierungsebene, die gleich der oder niedriger
als die von der zweiten Information ange-
zeigte Fragmentierungsebene ist,
wobei die erste Information eine von vier
Fragmentierungsebenen angibt, wobei die
vier Ebenen beinhalten: eine Ebene 0, wel-
che anzeigt, dass der Absender (2201) kei-
ne Fragmentierung der MSDU beabsichtigt,
eine Ebene 1, welche anzeigt, dass der Ab-
sender (2201) beabsicht, eine MAC Proto-
col Data Unit (MPDU) einschließlich eines
Fragments beim Senden der MSDU zu sen-
den, eine Ebene 2, welche anzeigt, dass
der Absender (2201) beabsichtigt, ein oder
weniger Fragmente für jede MSDU beim
Senden der MSDU für den entsprechenden
TID durch eine Aggregate-MAC Protocol
Data Unit (A-MPDU) zu senden, sowie eine
Ebene 3, welche anzeigt, dass der Absen-
der (2201) beabsichtigt, vier oder weniger
Fragmente für jede MSDU beim Senden der
MSDU für den entsprechenden TID durch
die A-MPDU zu senden, und
wobei die zweite Information eine von vier
Fragmentierungsebenen angibt, wobei die
vier Ebenen beinhalten: eine Ebene 0, wel-
che anzeigt, dass der Empfänger (2203)
keine Fragmente beim Empfangen der MS-
DU für den entsprechenden TID empfangen
kann, eine Ebene 1, welche anzeigt, dass
der Empfänger (2203) eine MPDU ein-
schließlich eines Fragments beim Empfan-
gen der MSDU für den entsprechenden TID
empfangen kann, eine Ebene 2, welche an-
zeigt, dass der Empfänger (2203) ein oder
weniger Fragmente für jede MSDU beim
Empfangen der MSDU für den entspre-
chenden TID durch eine A-MPDU empfan-
gen kann, sowie eine Ebene 3, welche an-
zeigt, dass der Empfänger (2203) vier oder
weniger Fragmente für jede MSDU beim
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Empfangen der MSDU für den entspre-
chenden TID durch die A-MPDU empfan-
gen kann.

2. Betriebsverfahren eines Drahtloskommunikations-
endgeräts, bei dem es sich um einen Absender
(2201) zum Übermitteln von Daten handelt,
wobei das Verfahren dadurch gekennzeichnet ist,
dass es folgende Schritte aufweist:

Einfügen von erster Information über eine Frag-
mentierungsebene, die einen Fragmentierungs-
grad angibt, der beim Senden einer MAC Ser-
vice Data Unit (MSDU), die einem spezifischen
Traffic Identifier (TID) entspricht, an einen Emp-
fänger (2203) zu verwenden ist, in einen Add-
Block-ACK-(ADDBA-) Anforderungsrahmen,
wobei die erste Information einen von vier ver-
schiedenen Fragmentierungsgraden angibt;
und
Senden des ADDBA-Anforderungsrahmens an
den Empfänger (2203) in einer Verhandlung
zum Senden und Empfangen von Block-ACK;
Empfangen eines ADDBA-Antwortrahmens als
Antwort auf den ADDBA-Anforderungsrahmen,
wobei der ADDBA-Anwortrahmen zweite Infor-
mation beinhaltet, von dem Empfänger (2203),
wobei es sich bei der zweiten Information um
Information über eine Fragmentierungsebene
handelt, die der Empfänger (2203) empfangen
kann, wenn der Empfänger (2203) die dem spe-
zifischen TDI entsprechende MSDU empfängt,
und wobei die zweite Information einen von vier
verschiedenen Fragmentierungsgraden angibt,
wobei ein Wert eines Puffergrößenfelds des
ADDBA-Antwortrahmens implizit die zweite In-
formation anzeigt, wobei das Puffergrößenfeld
anzeigt, dass die Fragmentierungsebene eine
Ebene 0 ist, wenn der Wert des Puffergrößen-
felds 0 ist; wobei das Puffergrößenfeld anzeigt,
dass die Fragmentierungsebene eine Ebene 1
ist, wenn der Wert des Puffergrößenfelds 1 ist;
wobei das Puffergrößenfeld anzeigt, dass die
Fragmentierungsebene eine Ebene 2 ist, wenn
der Wert des Puffergrößenfelds größer als oder
gleich 2 oder kleiner als oder gleich 63 ist; und
wobei das Puffergrößenfeld anzeigt, dass die
Fragmentierungsebene eine Ebene 3 ist, wenn
der Wert des Puffergrößenfelds größer als oder
gleich 64 oder kleiner als oder gleich 1023 ist;
und
Fragmentieren der dem spezifischen TID ent-
sprechenden MSDU bei einer Fragmentie-
rungsebene, die gleich der oder niedriger als die
von der zweiten Information angezeigte Frag-
mentierungsebene ist,
wobei die erste Information eine von vier Frag-
mentierungsebenen angibt, wobei die vier Ebe-

nen beinhalten: eine Ebene 0, welche anzeigt,
dass der Absender (2201) keine Fragmentie-
rung der MSDU beabsichtigt, eine Ebene 1, wel-
che anzeigt, dass der Absender (2201) beab-
sicht, eine MAC Protocol Data Unit (MPDU) ein-
schließlich eines Fragments beim Senden der
MSDU zu senden, eine Ebene 2, welche an-
zeigt, dass der Absender (2201) beabsichtigt,
ein oder weniger Fragmente für jede MSDU
beim Senden der MSDU für den entsprechen-
den TID durch eine Aggregate-MAC Protocol-
Data Unit (A-MPDU) zu senden, sowie eine Ebe-
ne 3, welche anzeigt, dass der Absender (2201)
beabsichtigt, vier oder weniger Fragmente für
jede MSDU beim Senden der MSDU für den ent-
sprechenden TID durch die A-MPDU zu senden,
und
wobei die zweite Information eine von vier Frag-
mentierungsebenen angibt, wobei die vier Ebe-
nen beinhalten: eine Ebene 0, welche anzeigt,
dass der Empfänger (2203) keine Fragmente
beim Empfangen der MSDU für den entspre-
chenden TID empfangen kann, eine Ebene 1,
welche anzeigt, dass der Empfänger (2203) ei-
ne MPDU einschließlich eines Fragments beim
Empfangen der MSDU für den entsprechenden
TID empfangen kann, eine Ebene 2, welche an-
zeigt, dass der Empfänger (2203) ein oder we-
niger Fragmente für jede MSDU beim Empfan-
gen der MSDU für den entsprechenden TID
durch eine A-MPDU empfangen kann, sowie ei-
ne Ebene 3, welche anzeigt, dass der Empfän-
ger (2203) vier oder weniger Fragmente für jede
MSDU beim Empfangen der MSDU für den ent-
sprechenden TID durch die A-MPDU empfan-
gen kann.

Revendications

1. Terminal de transmission sans fil qui représente un
desserveur (2201) destiné à la transmission de don-
nées, le terminal de transmission sans fil
comprenant :

un poste émetteur-récepteur (120 ; 220) ; et
un processeur (110 ; 210) ;
caractérisé en ce que
le processeur (110 ; 210) est configuré pour :

insérer des premières informations au ni-
veau de fragmentation qui indique un degré
de fragmentation qui doit être utilisé au
cours de la transmission d’une unité de don-
nées du service du protocole MAC, MSDU,
qui correspond à un identifiant de trafic spé-
cifique, TID, à un destinataire (2203), dans
une trame de requête d’accusé de réception
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de bloc à ajouter, ADDBA ; dans lequel les
premières informations indiquent un degré
choisi à partir de quatre degrés de fragmen-
tation différents ;
transmettre la trame de requête ADDBA au
destinataire (2203) en utilisant le poste
émetteur-récepteur (120; 220) dans une né-
gociation pour la transmission et la récep-
tion de l’accusé de réception de bloc ;
recevoir une trame de réponse ADDBA en
réponse à la trame de requête ADDBA, la
trame de réponse ADDBA englobant des
deuxièmes informations qui émanent du
destinataire (2203) en utilisant le poste
émetteur-récepteur (120; 220) ; dans lequel
les deuxièmes informations représentent
des informations au niveau de fragmenta-
tion que le destinataire (2203) a la possibi-
lité de de recevoir lorsque le destinataire
(2203) reçoit la MSDU qui correspond au
TID spécifique ; et dans lequel les deuxiè-
mes informations indiquent un degré choisi
à partir de quatre degrés de fragmentation
différents ; dans lequel une valeur d’un
champ de capacité de la mémoire tampon
de la trame de réponse ADDBA indique de
manière implicite les deuxièmes
informations ; dans lequel le champ de ca-
pacité de la mémoire tampon indique que
le niveau de fragmentation représente le ni-
veau 0, lorsque la valeur du champ de ca-
pacité de la mémoire tampon est égale à 0 ;
dans lequel le champ de capacité de la mé-
moire tampon indique que le niveau de frag-
mentation représente le niveau 1, lorsque
la valeur du champ de capacité de la mé-
moire tampon est égale à 1 ; dans lequel le
champ de capacité de la mémoire tampon
indique que le niveau de fragmentation re-
présente le niveau 2, lorsque la valeur du
champ de capacité de la mémoire tampon
est supérieure ou égale à 2 et est inférieure
ou égale à 63 ; et dans lequel le champ de
capacité de la mémoire tampon indique que
le niveau de fragmentation représente le ni-
veau 3, lorsque la valeur du champ de ca-
pacité de la mémoire tampon est supérieure
ou égale à 64 et est inférieure ou égale à
1023 ; et
fragmenter la MSDU qui correspond au TID
spécifique au niveau de fragmentation qui
est égal ou inférieur au niveau de fragmen-
tation indiqué par les deuxièmes
informations ;
dans lequel les premières informations in-
diquent le niveau de fragmentation qui est
choisi à partir de quatre niveaux de frag-
mentation, les quatre niveaux englobant le

niveau 0 qui indique que le desserveur
(2201) n’a pas l’intention de fragmenter la
MSDU, le niveau 1 qui indique que le des-
serveur (2201) a l’intention de transmettre
une unité de données du protocole MAC,
MPDU, englobant un fragment au cours de
la transmission de la MSDU, le niveau 2 qui
indique que le desserveur (2201) a l’inten-
tion de transmettre un fragment ou moins
pour chaque MSDU au cours de la trans-
mission de la MSDU pour le TID correspon-
dant par l’intermédiaire d’une unité de don-
nées du protocole MAC sous une forme
agrégée, A-MPDU, et le niveau 3 qui indi-
que que le desserveur (2201) a l’intention
de transmettre quatre fragments ou moins
pour chaque MSDU au cours de la trans-
mission de la MSDU pour le TID correspon-
dant par l’intermédiaire de la A-MPDU ; et
dans lequel les deuxièmes informations in-
diquent le niveau de fragmentation qui est
choisi à partir de quatre niveaux de frag-
mentation, les quatre niveaux englobant le
niveau 0 qui indique que le destinataire
(2203) n’a pas la possibilité de recevoir des
fragments au cours de la réception de la
MSDU pour le TID correspondant, le niveau
1 qui indique que le destinataire (2203) a la
possibilité de recevoir une MPDU englobant
un fragment au cours de la réception de la
MSDU pour le TID correspondant, le niveau
2 qui indique que le destinataire (2203) a la
possibilité de recevoir un fragment ou moins
pour chaque MSDU au cours de la réception
de la MSDU pour le TID correspondant par
l’intermédiaire d’une A-MPDU, et le niveau
3 qui indique que le destinataire (2203) a la
possibilité de recevoir quatre fragments ou
moins pour chaque MSDU au cours de la
réception de la MSDU pour le TID corres-
pondant par l’intermédiaire de la A-MPDU.

2. Procédé opérationnel d’un terminal de transmission
sans fil qui représente un desserveur (2201) destiné
à la transmission de données, le procédé étant ca-
ractérisé par le fait qu’il comprend :

le fait d’insérer des premières informations au
niveau de fragmentation qui indique le degré de
fragmentation qui doit être utilisé au cours de la
transmission d’une unité de données du service
du protocole MAC, MSDU, qui correspond à un
identifiant de trafic spécifique, TID, à un desti-
nataire (2203), dans une trame de requête d’ac-
cusé de réception de bloc à ajouter, ADDBA ;
dans lequel les premières informations indi-
quent un degré choisi à partir de quatre degrés
de fragmentation différents ; et
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le fait de transmettre la trame de requête ADD-
BA au destinataire (2203) dans une négociation
pour la transmission et la réception de l’accusé
de réception de bloc ;
le fait de recevoir une trame de réponse ADDBA
en réponse à la trame de requête ADDBA, la
trame de réponse ADDBA englobant des
deuxièmes informations qui émanent du desti-
nataire (2203) ; dans lequel les deuxièmes in-
formations représentent des informations au ni-
veau de fragmentation que le destinataire
(2203) a la possibilité de de recevoir lorsque le
destinataire (2203) reçoit la MSDU qui corres-
pond au TID spécifique ; et dans lequel les
deuxièmes informations indiquent un degré
choisi à partir de quatre degrés de fragmentation
différents ; dans lequel une valeur d’un champ
de capacité de la mémoire tampon de la trame
de réponse ADDBA indique de manière implicite
les deuxièmes informations ; dans lequel le
champ de capacité de la mémoire tampon indi-
que que le niveau de fragmentation représente
le niveau 0, lorsque la valeur du champ de ca-
pacité de la mémoire tampon est égale à 0 ; dans
lequel le champ de capacité de la mémoire tam-
pon indique que le niveau de fragmentation re-
présente le niveau 1, lorsque la valeur du champ
de capacité de la mémoire tampon est égale à
1 ; dans lequel le champ de capacité de la mé-
moire tampon indique que le niveau de fragmen-
tation représente le niveau 2, lorsque la valeur
du champ de capacité de la mémoire tampon
est supérieure ou égale à 2 et est inférieure ou
égale à 63 ; et dans lequel le champ de capacité
de la mémoire tampon indique que le niveau de
fragmentation représente le niveau 3, lorsque la
valeur du champ de capacité de la mémoire tam-
pon est supérieure ou égale à 64 et est inférieure
ou égale à 1023 ; et
le fait de fragmenter la MSDU qui correspond
au TID spécifique au niveau de fragmentation
qui est égal ou inférieur au niveau de fragmen-
tation indiqué par les deuxièmes informations ;
dans lequel les premières informations indi-
quent le niveau de fragmentation qui est choisi
à partir de quatre niveaux de fragmentation, les
quatre niveaux englobant le niveau 0 qui indique
que le desserveur (2201) n’a pas l’intention de
fragmenter la MSDU, le niveau 1 qui indique que
le desserveur (2201) a l’intention de transmettre
une unité de données du protocole MAC,
MPDU, englobant un fragment au cours de la
transmission de la MSDU, le niveau 2 qui indi-
que que le desserveur (2201) a l’intention de
transmettre un fragment ou moins pour chaque
MSDU au cours de la transmission de la MSDU
pour le TID correspondant par l’intermédiaire
d’une unité de données du protocole MAC sous

une forme agrégée, A-MPDU, et le niveau 3 qui
indique que le desserveur (2201) a l’intention de
transmettre quatre fragments ou moins pour
chaque MSDU au cours de la transmission de
la MSDU pour le TID correspondant par l’inter-
médiaire de la A-MPDU ; et
dans lequel les deuxièmes informations indi-
quent le niveau de fragmentation qui est choisi
à partir de quatre niveaux de fragmentation, les
quatre niveaux englobant le niveau 0 qui indique
que le destinataire (2203) n’a pas la possibilité
de recevoir des fragments au cours de la récep-
tion de la MSDU pour le TID correspondant, le
niveau 1 qui indique que le destinataire (2203)
a la possibilité de recevoir une MPDU englobant
un fragment au cours de la réception de la MS-
DU pour le TID correspondant, le niveau 2 qui
indique que le destinataire (2203) a la possibilité
de recevoir un fragment ou moins pour chaque
MSDU au cours de la réception de la MSDU
pour le TID correspondant par l’intermédiaire
d’une A-MPDU, et le niveau 3 qui indique que
le destinataire (2203) a la possibilité de recevoir
quatre fragments ou moins pour chaque MSDU
au cours de la réception de la MSDU pour le TID
correspondant par l’intermédiaire de la A-
MPDU.
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